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nks ’kCn

fon~;kFkhZ ds fy, ikB~;iqLrd Øecn~/k v/;;u] iq"Vhdj.k] leh{kk vkSj
vkxkeh v/;;u dk vk/kkj gksrh gSA fo"k;&oLrq vkSj f’k{k.k&fof/k dh n`f"V ls
fon~;ky;h; ikB~;iqLrd dk Lrj vR;ar egŸoiw.kZ gks tkrk gSA ikB~; iqLrdksa dks
dHkh tM+ ;k efgekeafMr djus okyh ugha cuus nh tkuh pkfg,A ikB~;iqLrd
vkt Hkh f’k{k.k&vf/kxe&izfØ;k dk ,d vfuok;Z midj.k cuh gqbZ gS] ftldh
ge mis{kk ugha dj ldrsA

fiNys dqN o"kksZa esa ek/;fed f’k{kk cksMZ jktLFkku ds ikB~;Øe esa
jktLFkku dh Hkk"kkxr ,oa lkaLdf̀rd fLFkfr;ksa ds izfrfuf/kRo dk vHkko eglwl
fd;k tk jgk FkkA bls nf̀"Vxr j[krs gq, jkT; ljdkj }kjk d{kk&9 ls 12 rd
ds fon~;kfFkZ;ksa ds fy, ek/;fed f’k{kk cksMZ jktLFkku] vtesj }kjk viuk
ikB~;Øe ykxw djus dk fu.kZ; fy;k x;k gSA blh ds vuq:i cksMZ }kjk f’k{k.k
l= 2016&17 ls d{kk&9 o 11 dh ikB~;iqLrdsa cksMZ ds }kjk fu/kkZfjr ikB~;Øe
ds vk/kkj ij gh rS;kj djkbZ xbZ gSaA vk’kk gS fd ;s iqLrdsa fon~;kfZFkZ;ksa esa ekSfyd
lksp] fparu ,oa vfHkO;fDRk ds volj iznku djsaxhA

                           izks- ch-,y- pkS/kjh
                           v/;{k

                         ek/;fed f’k{kk cksMZ jktLFkku] vtesj



Hkwfedk

jk"Vªh; ikB~;ppkZ ds vuqlkj cPpksa ds fo|ky;h thou dks ckgjh nqfu;k ds thou ls tksM+us gsrq çLrqr iqLrd ^^Ñf"k

jlk;u** ek/;fed f'k{kk cksMZ jktLFkku] vtesj }kjk d{kk&11 ds fy, uohu ikB~;Øekuqlkj rS;kj dh xbZ gSA iqLrd esa fo"k;oLrq

dks ljy ,oa xzkg~; Hkk"kk esa Øec) :i ls fy[kk x;k gSA fo"k; dks ;Fkk LFkku fp= ,oa lkjf.k;ksa ds ek/;e ls vf/kd Li"V

,oa #fpdj cuk;k x;k gSA

Ñf"k esa jlk;u foKku dk vR;f/kd egRo gSA Ñf"k foKku oxZ esa v/;;ujr fo|kfFkZ;ksa dks ewyHkwr tkudkfj;ksa ds

lkFk&lkFk Ñf"k mi;ksxh fofHkUu tkudkjh nsus dk ç;kl fd;k x;k gSA bl ç;Ru dh lQyrk bl ckr ij fuHkZj djsxh fd

fo|ky;ksa ds ç/kkukpk;Z ,oa fo"k;k/;kid cPpksa dks dYiuk'khy xfrfof/k;ksa vkSj ç'uksa dh enn ls lh[kus rFkk lh[kus ds nkSjku

vius vuqHko ij fopkj djus dk volj nsrs gSaA

;fn LFkku] le; vkSj LorU=rk nh tk, rks cPps cM+ksa }kjk lkSaih xbZ lwpuk lkexzh ls tqM+dj vkSj tw>dj u, Kku

dk lt̀u djus ds fy, ubZ rduhdh dk mi;ksx dj ldrs gSaA ltZuk vkSj igy dks fodflr djus ds fy, t:jh gS fd ge

cPpksa dks lh[kus dh çfØ;k esa iwjk Hkkxhnkj ekusa vkSj cuk,aA

f'k{k.k vkSj ewY;kadu dh fof/k;ka ;g r; djsaxh fd ;g ikB~; iqLrd fo|ky; esa cPpksa ds thou dks ekufld ncko

rFkk cksfj;r dh txg [kq'kh dk vuqHko djkus esa fdruh çHkkoh fl) gksrh gSA cks> dh leL;k ls fuiVus ds fy, fofHkUu pj.kksa

esa Kku dk iqufuZ/kkZj.k djrs le; cPpksa ds euksfoKku ,oa v/;kiu ds fy, miyC/k le; dk /;ku j[kus dh igy ls vf/kd

lpsr dksf'k'k dh xbZ gSA

uohu ikB~;Øe ds vuqlkj vuqHkkx&1 esa vdkcZfud jlk;u] vuqHkkx&2 esa dkcZfud jlk;u ,oa vuqHkkx&3 esa çk;ksfxd

tkudkjh nh xbZ gSA fo|kfFkZ;ksa dks bl iqLrd dk jlk;u foKku ds Ñf"k esa egRo dks le>rs gq, v/;;u djuk pkfg,A

iqLrd esa oSKkfud 'kCnkoyh dks ljy cukus ds fy, fgUnh ds lkFk mudh vaxzsth dk ç;ksx Hkh ;FkkLFkku fd;k x;k

gS ftlls Nk=ksa dks le>us esa lqfo/kk jgsA çR;sd v/;k; ds vUrxZr ;FkkLFkku fo"k;kuqdwy i;kZIr vkafdd ç'uksa dks mnkgj.k

ds :i esa nsdj fo"k; oLrq dks Li"V fd;k x;k gSA lHkh v/;k;ksa ds vUr esa egRoiw.kZ fcUnqvksa] cgqp;ukRed] vfry?kwÙkjkRed]

y?kwÙkjkRed rFkk fuca/kkRed ç'uksa dk lekos'k fd;k x;k gS ftlls fo|kfFkZ;ksa dks fo"k; dh rS;kjh djus esa lgk;rk fey ldsaA

bl iqLrd esa ewyHkwr ladYiukvksa dks le>kus dk ç;Ru fd;k x;k gSA fo|kFkhZ dks ;fn vk/kkjHkwr fl)kUr Li"V gks

tk;sa rks vkxs tkdj og mPp Lrjh; fo"k; lgtrk ls le> ysxkA

i;kZIr ltxrk ,oa lEiw.kZ ç;Ruksa ds ckotwn fo"k;&oLrq esa dqN =qfV;ka vo'; jg xbZ gksaxhA iqLrd esa vko';d

la'kks/ku ,oa lq/kkj gsrq lq>ko vkeaf=r gSaA

& lEiknd e.My



ikB~;dze

d`f"k jlk;u

 vuqHkkx&1   vdkcZfud jlk;u
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v/;k;&1
jlk;u dh ewy vo/kkj.kk,a

BASIC CONCEPTS OF CHEMISTRY
Øec) ,oa lqO;ofLFkr Kku dks foKku dgrs gSaA

vR;Ur çkphu dky ls gh euq’; dks çÑfr dh dk;Z ç.kkyh
tSls& ikS/kksa rFkk tho&tUrqvksa dh mRifÙk] mudk fodkl] _rq
ifjorZu] lw;ksZn;] rkjksa dk peduk] fnu&jkr dk gksuk] o’kkZ
}kjk ty çkfIr bR;kfn dks tkuus dh jgh gSA blh mRlqdrk
,oa Kku çkIr djus dh bPNk dk uke Hkkjr o’kZ ds _f’k;ksa
}kjk ^ftKklk* fn;k x;kA

euq’; çkÑfrd okrkoj.k esa tks dqN Hkh ns[krk gS]
lqurk gS] vuqHko djrk gS rks efLr’d esa muds ç”uksa ds mÙkjksa
dks <wa<us dk ç;kl djrk gSA bl çdkj ds Øfed] lqO;ofLFkr
Kku dks orZeku esa foKku dgrs gSaA

1-1 jlk;u (Chemistry)
æO; dh lajpuk rFkk mlesa gksus okys ifjorZuksa ds

v/;;u ,oa lqO;ofLFkr Kku dks jlk;u dgrs gSaA
jlk;u dks ge foLrr̀ :i ls bl çdkj ifjHkkf’kr

dj ldrs gSa & ̂ ^jlk;u foKku dh og “kk[kk gS ftlesa inkFkks±
ds fofHkUu xq.kksa (properties)] oxhZdj.k (classification)]
la?kVu (composition)] fofHkUu ÅtkZvksa (energies) ds çHkkoksa
l s gk sus okyh fØ;kvk s a (actions) ,oa vfHkfØ;kvk s a
(reactions) dk lqO;ofLFkr v/;;u fd;k tkrk gSA**

jlk;u ds fodkl esa çkphu dky ls gh Hkkjrh;
oSKkfudksa ds ;ksxnku dk ,d xkSjo”kkyh bfrgkl jgk gSA
çkphudky esa tgka egf’kZ d.kkn us ijek.kqokn dk fl)kUr
çfrikfnr fd;k ogha iwoZdky esa ukxktqZu] okXHkê] xksfoUnkpk;Z]
;”kks/kj] jkepUæ] lksenso vkfn us jlk;u foKku dks fodflr
djus esa ;”kLoh Hkwfedk dk fuoZgu fd;kA /kkrq foKku] fpfdRlk
foKku esa ukxktqZu] pjd ,oa lqJqr tSls vkpk;ks± us thou dk
foKku çfrikfnr djrs gq, ̂pjd lafgrk* ¼vkS’k/k foKku½ vkSj
lqJqr lafgrk ¼”kY; fpfdRlk½ tSls çfl) xzUFkksa dh jpuk dhA

ubZ fnYyh esa dqrqcehukj ds ikl [kqys vkleku ds uhps [kM+k
ykSg LrEHk fiNys 1600 o’kks± ls taxjfgr cuk gqvk gS tks
orZeku dky esa Hkh jlk;uKksa ds fy, ,d pqukSrh gSA orZeku
esa Hkh vusdkusd Hkkjrh; jlk;uK vUrjkZ’Vªh; [;kfr vftZr
dj jlk;u foKku ds fodkl esa Hkkjrh; çfrHkk ds ;ksxnku dks
pfjrkFkZ dj jgs gSaA

jlk;u dk v/;;u fofHkUu “kk[kkvksa esa fd;k tkrk
gS tSls & vdkcZfud jlk;u (Inorganic chemistry)]
dkcZfud jlk;u (Organic chemistry)] ènk jlk;u (Soil
chemistry)] tSo jlk;u (Bio-chemistry)] HkkSfrd jlk;u
(Physical chemistry)] vkS|ksfxd jlk;u (Industrial
chemistry)] fo”ys’k.k jlk;u (Analytical chemistry)]
ukfHkdh; jlk;u (Nuclear chemistry)] ikni jlk;u
(Plant chemistry) ,ao Ms;jh jlk;u (Dairy chemistry)
bR;kfnA

1-1-1 jlk;u dk nSfud thou esa egRo  (Impor-
tance of chemistry in daily life) -

foKku txr esa jlk;u dh egRoiw.kZ dsUæh; Hkwfedk
gSA oLrqr% lEiw.kZ lalkj jlk;uksa ls cuk gqvk gSA vr% thou
esa vH;qn; ¼HkkSfrd mUufr½ ,oa fu%Js;l ¼vk/;kfRed mUufr½
dh çkfIr gsrq jlk;u foKku dk v/;;u ,oa vko”;d dM+h
gSA

chloha “krkCnh cgq/kk ̂ jlk;u dh “krkCnh* dgykrh
gSA ?kj] lekt vkSj m|ksxksa esa ç;ksx dh tkus okyh vf/kdrj
oLrq,a fdlh u fdlh :i esa jlk;u dh nsu gSaA

fofHkUu çfof/k;ksa }kjk euq’; us çkÑfrd inkFkks± ls
,slh oLrq,a çkIr dha tks igys fo|eku ugha FkhaA ç;ksx”kkyk
esa jlk;u dh NksVh&lh ij[kuyh esa gksus okyh jklk;fud
vfHkfØ;k ls çkIr mRiknksa dks fo”ks’k çfof/k;ksa }kjk vkS|ksfxd

vuqHkkx&1 ¼vdkcZfud jlk;u½
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Lrj ij fuekZ.k dj ,slh oLrq,a cukbZ xbZ gSa ftuds fy, ekuo
lnSo ds fy, jlk;uKksa dk ÑrK jgsxkA ty] yo.k] olk]
rsy] ydM+h] dks;yk] :bZ] [kfut vkfn ls jklk;fud çfØ;k
}kjk tks inkFkZ fuekZ.k fd, x, gSa muls euq’; jgus ds fy,
edku] iguus ds fy, diM+s] [kkus ds fy, Hkkstu] jksxksa ls cpus
vkSj mipkj ds fy, vkS’kf/k;k¡ tSls ykHknk;d oLrq,a cuk ysrk
gSA IykfLVd ls cus okYo euq’; ds ân; esa çkÑfrd okYo ds
LFkku ij yxk, x, gSaA bl çdkj ls jlk;u us ekuo dh
ewyHkwr rhuksa vko”;drkvksa ¼jksVh] diM+k vkSj edku½ dh iwfrZ
esa vge~ Hkwfedk vnk dh gSA

dqN çkÑfrd inkFkks± esa jklk;fud vfHkfØ;kvksa }kjk
bPNk vkSj vko”;drkuqlkj fo”ks’k xq.kksa dks Hkh fuosf”kr fd;k
tk ldrk gSA dkfLVd lksMk rFkk rsyksa ls çkIr lkcqu ds xq.k
loZFkk fHkUu gksrs gSaA ;|fi lkcqu rsy ls curk gS] fQj Hkh
mlls fpdukbZ u’V gks tkrh gSA fcuk cq>k pwuk vkSj jsr dks
feykdj b±V ;k iRFkj tksM+us vkSj IykLVj p<+kus dk xkjk
cuk;k tkrk gSA fcuk cq>s pwus vkSj jsr dks yxHkx 1200° C
rd xeZ djus rFkk dqN ,d&nks vU; inkFkks± dks feykdj
lhesaV cukbZ tkrh gSA lhesaV ls fufeZr Hkou brus lqn<̀+ gksrs gSa
fd mu ij fdruh Hkh eaftysa cukbZ tk ldrh gSaA

jklk;fud dkj[kkus vusd inkFkks± dk fuekZ.k djus esa
l{ke gSa] ftudk gekjh nSfud thoup;kZ esa cgqr mi;ksx gSA
çÑfr esa vusd inkFkZ mifLFkr gSa ijUrq cM+h la[;k esa inkFkZ
Ñf=e <ax ls ¼çkÑfrd inkFkks± ls mRiknu djds] fu’d’kZ.k
}kjk vFkok la”ys’k.k djds½ çkIr fd, tkrs gSaA ty] lk/kkj.k
ued] rkack] pkanh] lksuk] dks;yk] xa/kd vkSj iSVªksfy;e çkÑfrd
:i esa çkIr gksus okys inkFkks± ds mnkgj.k gSaA diM+s /kksus okyk
lksMk] isVªksy] fLçV] bLikr] xa/kd dk vEy ,oa uhyk FkksFkk
mRikfnr inkFkZ gSaA jlk;uKksa us ç;ksx”kkykvksa esa vusd ,sls
inkFkZ [kksts gSa vkSj mRikfnr fd, gSa tks çÑfr esa mifLFkr ugha
gSaA buesa ls dbZ inkFkks± us çkÑfrd inkFkks± dk LFkku ys fy;k
gSA mnkgj.kkFkZ] dqN le; iwoZ IykfLVd rFkk Ñf=e js”ks tSls
inkFkks± ls ge vufHkK Fks ijUrq vkt os euq’;ksa ds çR;sd
dk;Z{ks= esa mi;ksx vkrs gSaA isu] p”es ds Ýse] I;kys] ckfYV;ka]
f[kykSus vkfn IykfLVd ls curs gSaA

gekjs nSfud thou esa IykfLVd bl çdkj jp&cl
x;k gS fd vkt pEep ls ysdj cSM rd esa IykfLVd lek;k
gqvk gSA

js;kWu ds diM+s] uk;ykWu ds eksts] Vsfjyhu dh dehtsa]
Ñf=e Åu ds oL= bR;kfn Ñf=e js”kksa ls curs gSaA

VwFkisLV] lkcqu] viektZd] Øhe] Jàxkj çlk/ku]
luLØhu] dEI;wVj esa ç;qDr flfydksu fpi rFkk fMLd ¼tks

ikWyhdkcksZusV dh cuh gksrh gS½ vkfn lHkh oLrq,a jlk;u
foKku ds fl)kUrksa dk O;kogkfjd mi;ksx gSA

jlk;u ls ,sflfVd vEy] lkbfVªd vEy] esfyd
vEy vkfn dk fuekZ.k fd;k gSA gekjs nSfud thou esa vusd
/kkrq,a fofHkUu mís”;ksa ls ç;ksx dh tkrh gSa tSls yksgk] rkack]
ihry] LVhy] lksuk buds v;Ldksa ls vusd jklk;fud fØ;kvksa
ds i”pkr~ çkIr gksrs gSa] ftudk mi;ksx gekjh LokLF;o)Zd
vkS’kf/k;ksa esa fd;k x;k gSA

1-1-2 jlk;u dk df̀"k esa egRo (Importance of
chemistry in agriculture)-

jlk;u dk Ñf’k ls pksyh&nkeu dk lkFk gS] nksuksa
,d&nwljs ds  iwjd gSaA orZeku esa jlk;u ds fcuk Ñf’k v/kwjh
gSA vkt Ñf’k {ks= esa vf/kdre QlyksRiknu gsrq Ñf’k jlk;uksa
dk ç;ksx cgqrk;r esa gks jgk gSA fcuk Ñf’k jlk;u] tSfod
[kkn rFkk thoka”k [kkn ds Ñf’k mRiknu ugha fy;k tk ldrk
gSA Qlyksa esa yxus okys gkfudkjd dhVksa] [kjirokj fu;U=.k]
Qlyksa dh chekfj;ksa] Hkwfe mipkj] ikS/kksa dh dkf;Zdh fØ;kvksa
tSls& çdk”k la”ys’k.k] “olu] ok’iksRltZu] mRLosnu] ok’ihdj.k]
of̀)] iq’iu] Qyu vkfn esa jlk;uksa dk vge ;ksxnku gSA

vusd nokb;ka jklk;fud ç;ksx”kkykvksa esa [kksth
vkSj cukbZ xbZ gSaA isfuflyhu] LVsªIVksekbflu] lYQkMkbZthu]
,Lifju tSlh nokb;ksa ds dkj.k gh vkt Hk;kud jksxksa dh
jksdFkke laHko gks ldh gSA

jklk;fud moZjd (Fertilizers) ] dhVk.kquk”kd
(Insecticides)] ihM+duk”kh (Pesticides)] [kjirokjuk”kh
(Weedicide) ,oa QQwanuk”kh (Fungicide) }kjk [kk| inkFkks±
ds mRiknu esa vR;kf/kd of̀) laHko gqbZ gSA ;wfj;k dk fuekZ.k
loZçFke ç;ksx”kkyk esa djds jlk;uKksa us ̂^tSo “kfDr fl)kUr**
dks pqukSrh nh gSA

jlk;u dk Ñf’k esa ènk lq/kkjd ds :i esa Hkh ç;ksx
fd;k tkrk gSA mnkgj.kkFkZ& ftIle ls {kkjdh; ènk dk
lq/kkj fd;k tkrk gS vkSj pwus dk mi;ksx vEyh; ènk esa
lq/kkj gsrq fd;k tkrk gSA

vr% ekuo ds vusd dk;Z{ks=ksa esa jlk;u dk egRoiw.kZ
;ksxnku gSA pkgs og gekjk Hkkstu gks ;k diM+s ;k jgus ds fy,
edku ;k Ñf’k mRiknu lHkh esa Ñf’k jlk;u dk egÙo c<+rk
gh tk jgk gSA

1-2 jklk;fud la;ksx ds fu;e
(Laws of chemical combination)
rÙoksa ds fuf”pr vuqikr esa jklk;fud la;ksx djus

ds O;ofLFkr <ax dks jklk;fud la;ksx ds fu;e dgrs gSaA
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jklk;fud la;ksx ds fu;e fuEufyf[kr gSa &
1- æO;eku & laj{k.k dk fu;eA
2- fLFkj vuqikr dk fu;eA
3- xqf.kr vuqikr dk fu;eA
4- rqY; vuqikr dk fu;eA
5- xSlh; vk;ru dk fu;eA

1-2-1 æO;eku & laj{k.k dk fu;e
(Law of Conservation of Mass) -

çfrfnu gesa vusd oLrq,a u’V rFkk mRiUu gksrh çrhr
gksrh gSaA mnkgj.k ds fy, ok;q esa eksecÙkh dk tydj lekIr
gks tkuk rFkk ,d cht ls ikS/ks dk mxuk o c<+dj ,d cM+k
o{̀k cuukA bu çØeksa }kjk æO; ds fouk”k vFkok mRiUu gksus
dh lEHkkouk yxrh gSA ijUrq oSKkfudksa us ç;ksxksa }kjk ,sls
fopkjksa dks HkzkfUriw.kZ çekf.kr dj fn;kA lu~ 1774 esa ykowfl,
us fVu /kkrq dks ,d cUn ik= esa xeZ fd;kA jklk;fud fØ;k
ds mijkUr cUn ik= dks rksyus ij Kkr gqvk fd lEiw.kZ miØe
dk Hkkj mruk gh Fkk ftruk ds ç;ksx ls iwoZ FkkA vFkkZr~
jklk;fud fØ;k esa u rks æO; u’V gksrk gS] u gh mRiUu gksrk
gSA bl rF; dks æO;eku laj{k.k dk fu;e dgrs gSaA bls
fuEufyf[kr çdkj ls O;Dr fd;k tk ldrk gS &

jklk;fud fØ;k esa Hkkx ysus okys æO;ksa dk dqy Hkkj
fØ;k ds QyLo:i cus æO;ksa ds dqy Hkkj ds cjkcj gksrk gSA
vFkkZr~ æO; dks u mRiUu fd;k tk ldrk gS vkSj u gh bldk
fouk”k gks ldrk gSA mnkgj.kkFkZ] ;fn nks inkFkks± ds Hkkj *v*
vkSj *c* vkil esa la;ksx dj *l* vkSj *n* Hkkj ds nks mRikn
cukrs gSa] rks fu;ekuqlkj &

v $ c ¾ l $ n
æO;eku laj{k.k ds fu;e dh iqf’V lu~ 1900 esa

ykUMksYV }kjk fd, x, ç;ksx ds vk/kkj ij dh tk ldrh gSA
ykUMksYV us tsuk dkap dh ykUMksYV uyh ¼fp= 1-

1½ dh ,d Hkqtk esa lksfM;e DyksjkbM foy;u o nwljh Hkqtk
esa flYoj ukbVsªV foy;u Hkj dj eqag cUn dj fn;kA fQj bl
uyh dks ,d vR;Ur lqxzkgh rqyk esa lh/kh j[kdj rksyk x;kA
vc uyh dks myV&iqyV dj nksuksa foy;uksa dks feyk fn;kA
uyh esa “osr vo{ksi dk cuuk fuEufyf[kr jklk;fud ifjorZu
dks n”kkZrk gS &

AgClNaNOAgNONaCl 33   (vo{ksi)
dqN le; i”pkr~ uyh dk Hkkj iqu% Kkr djus ij

ik;k x;k fd jklk;fud fØ;k esa u, inkFkks± ds cuus ls Hkkj
esa vk;k vUrj ux.; FkkA

fp= 1-1 % ykUMksYV uyh
bl çdkj ykUMksYV us vusd vfHkdeZdksa ds lkFk

ç;ksx fd, rFkk çR;sd ckj ;gh ifj.kke feykA dqN vU;
mnkgj.k fuEufyf[kr gSa &
1- ysM ,slhVsV ,oa lksfM;e lYQkbM ds foy;uksa esa vfHkfØ;k

ds QyLo:i dkyk ysM lYQkbM vo{ksfir gksrk gSA

     (CH3COO)2Pb + COONaCH2PbSSNa 32 
2- flYoj ukbVsªV ,oa iksVSf”k;e ØksesV ds foy;uksa esa vfHkfØ;k

ls flYoj ØksesV dk yky vo{ksi çkIr gksrk gS &

342423 KNO2CrOAgCrOKAgNO2 

mDr lHkh ç;ksxksa ls fu’d’kZ fudyrk gS fd &
jklk;fud ifjorZu esa Hkkx ysus okys inkFkks± dk dqy

Hkkj] jklk;fud fØ;k ds i”pkr~ cus gq, inkFkks± ds dqy Hkkj
ds cjkcj gksrk gS vFkkZr~ æO; vfouk”kh gSA

mnkgj.k % 4 g gkbMªkstu tc 32 g vkWDlhtu ls
la;ksx djrh gS rks 36 g ty çkIr gksrk gSA

OH2OH2 222 

     4 g      32 g        36 g

1-2-2 fLFkj vuqikr dk fu;e (Law of definite Pro-
portion) -

bl fu;e dh O;k[;k loZçFke 1799 esa çkmLV us dh
FkhA mUgksaus Li’V fd;k fd ;kSfxd pkgs fdlh Hkh fof/k ls
cuk;k tk,] mlds rÙoksa dk Hkkj vuqikr lnk ,d lk gh jgrk
gSA

mnkgj.kkFkZ % dkcZu MkbvkWDlkbM dks fuEufyf[kr
fØ;kvksa }kjk çkIr fd;k tk ldrk gS &
1- dkcZu dks ok;q esa tykdj &

C +  O2       CO2
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2- dSfYl;e dkcksZusV dks xeZ djds &

23 COCaOCaCO 

3- lksfM;e dkcksZusV dh ruq gkbMªksDyksfjd vEy ls vfHkfØ;k
}kjk &

OHCONaCl2HCl2CONa 2232 

4- lksfM;e ckbdkcksZusV dks xeZ djds &

22323 COOHCONaNaHCO2 

vc ;fn fofHkUu fØ;kvksa ls çkIr dkcZu MkbvkWDlkbM
ds uewuksa dk fo”ys’k.k fd;k tk, rks Kkr gksxk fd muesa
dkcZu vkSj vkWDlhtu Hkkj dh nf̀’V ls 12 % 32 ds vuqikr esa
gSaA blh çdkj “kq) ty esa] pkgs og o’kkZ dk gks] unh dk gks
vFkok leqæ ls çkIr fd;k x;k gks] gkbMªkstu ,oa vkWDlhtu
Hkkj ds fopkj ls lnSo fLFkj vuqikr vFkkZr~ 1 % 8 ds vuqikr
esa gksaxsA

fdlh jklk;fud ;kSfxd esa lnSo ogh rÙo mifLFkr
jgrs gSa rFkk muds ijLij la;qDr gksus okys Hkkjksa esa ,d fLFkj
vuqikr gksrk gSA la;ksx djus okys rÙoksa ds Hkkj fuf”pr gksus
ds dkj.k bl fu;e dks fuf”pr vuqikr dk fu;e Hkh dgrs gSaA

vk/kqfud vuqla/kkuksa ls Kkr gks pqdk gS fd ,d gh
rÙo ds nks ;k nks ls vf/kd ijek.kq gks ldrs gSaA ;s ijek.kq
^^leLFkkfud** dgykrs gSaA ysM (Pb) ds nks leLFkkfud
ijek.kq gksrs gSa] ,d Pb206 ,oa nwljk Pb208A igys çdkj ds
ysM (Pb206) ds cus PbCl2 esa ysM ,oa Dyksjhu dk vuqikr
206 % 71 gksrk gSA tcfd nwljs çdkj ds ysM (Pb208) ds cus
PbCl2 esa ysM ,oa Dyksjhu dk vuqikr 208 % 71 gksrk gSA bl
çdkj leLFkkfudksa ds fy, fLFkj vuqikr dk fu;e ykxw ugha
gksrk gSA

mnkgj.k % dSfYl;e dkcksZusV dks xeZ djds 2-8 g
dSfYl;e vkWDlkbM cuk;k x;kA mlesa 0-8 g vkWDlhtu gSA
bls dSfYl;e o vkWDlhtu dh fØ;k ls Hkh cuk;k x;k vkSj
3-5 g dSfYl;e vkWDlkbM esa 1 g vkWDlhtu la;qDr gSA fl)
djks fd mi;qZDr ifj.kkeksa esa fLFkj vuqikr dk fu;e çekf.kr
gksrk gSA

gy %
¼1½ CaCO3 ls çkIr dSfYl;e vkWDlkbM dh ek=k

¾ 2-8 g
blesa vkWDlhtu dh ek=k ¾ 0-8 g
dSfYl;e dh ek=k ¾ ¼2-8&0-8½ ¾ 2-0 g
 2 g Ca ls la;qDr gksus okyh
vkWDlhtu dh ek=k ¾ 0-8 g
vr% 1 g ls la;qDr gksus okyh vkWDlhtu dh ek=k

¾ 
2
8.0
 ¾ 0-4 g vkWDlhtu

dSfYl;e ,oa vkWDlhtu dk vuqikr ¾ 1 % 0-4
¼2½ dSfYl;e ,oa vkWDlhtu ds la;ksx ls cuk, x,
dSfYl;e vkWDlkbM dh ek=k ¾ 3-5 g
blesa vkWDlhtu dh ek=k ¾ 1-0 g
dSfYl;e dh ek=k ¾ ¼3-5 & 1-0½ ¾ 2-5 g
 2-5 g  Ca ls la;qDr gksrh gS ¾ 1-0 g vkWDlhtu

 1 g  Ca ls la;qDr gksxh ¾
5.2
0.1
 ¾ 0-4 g vkWDlhtu

dSfYl;e ,oa vkWDlhtu dk vuqikr ¾ 1 % 0-4
nksuksa ç;ksxksa esa dSfYl;e dh 1 g ek=k vkWDlhtu dh

0-4 g ek=k ls la;qDr gksrh gS] vr% fLFkj vuqikr dk fu;e
fl) gksrk gSA

1-2-3 xqf.kr vuqikr dk fu;e (Law of Multiple
Proportion) -

dqN rÙoksa ds Hkkj ,d ls vf/kd vuqikrksa esa ijLij
la;ksftr gksdj fHkUu&fHkUu ;kSfxd cukrs gSaA ,sls dqN ;kSfxdksa
ds laxBu ds vk/kkj ij MkYVu us ,d fu;e dk çfriknu
fd;kA blds vuqlkj &

tc nks rÙo ijLij la;ksx dj ,d ls vf/kd ;kSfxd
cukrs gSa rks muesa ls ,d rÙo ds fHkUu&fHkUu Hkkj] tks nwljs rÙo
ds fuf”pr Hkkj ls la;ksx djrs gSa] ijLij ljy vuqikr esa gksrs
gSaA bls gh xqf.kr vuqikr dk fu;e dgrs gSaA

mnkgj.kkFkZ dkcZu rFkk vkWDlhtu ijLij la;qDr
gksdj nks iF̀kd~ ;kSfxd dkcZu eksuksvkWDlkbM ,oa dkcZu
MkbvkWDlkbM cukrs gSa] ftuesa rÙoksa ds Hkkj dk vuqikr fHkUu
gS &

Li’V gS fd dkcZu ds ,d fuf”pr Hkkj ¼12g½ ls
la;qDr gksus okyh vkWDlhtu ds Hkkjksa esa 16 % 32 vFkkZr~ 1 %
2 dk ljy vuqikr gSA

ukbVªkstu ds vkWDlkbMksa dk mnkgj.k xqf.kr vuqikr
ds fu;e dks vkSj Hkh vf/kd Li’V djrk gSA ukbVªkstu vkSj
vkWDlhtu ijLij la;ksx dj vxzfyf[kr ik¡p fofHkUu vkWDlkbM
cukrs gSa &

vkWDlkbM dkcZu dk Hkkj vkWDlhtu dk Hkkj

CO
CO2

12
12

16
32
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vr% ukbVªkstu ds ,d fuf”pr Hkkj ¼28g½ ls la;qDr gksus okys
vkWDlhtu ds fofHkUu Hkkj 16 % 32 % 48 % 64 % 80 vFkkZr~ 1 %
2 % 3 % 4 % 5 dk ljy vuqikr çnf”kZr djrs gSaA

vk/kqfud [kkstksa ds lUnHkZ esa ;g fu;e lR; ugha gSA
¼1½ dkcZfud ;kSfxd esa ;g fu;e lR; ugha gS] tSls& CH4,
C2H6, C3H8 esa dkcZu ds fuf”pr Hkkj esa la;qDr gksus okys
gkbMªkstu dk Hkkj ljy vuqikr esa ugha gSA
¼2½ fofHkUu leLFkkfudksa dh mifLFkfr ds dkj.k ,d rÙo dh
fofHkUu ek=k,¡ tks nwljs rÙo dh fuf”pr ek=k ls la;ksx djrh
gSa] ljy vuqikr esa ugha gksrh gSaA tSls & H2O16 esa O16 ijek.kq
gS tcfd H2O18 esa O18 ijek.kq gSA

mnkgj.k % pkj gkbMªksdkcZuksa esa dkcZu o gkbMªkstu
dk fuEufyf[kr laxBu ik;k x;k &

dkcZu gkbMªkstu
¼v½ 75% 25%
¼c½ 80% 20%
¼l½ 85.7% 14.3%
¼n½ 92.3% 7.7%
Li’V dhft, fd ;kSfxd xqf.kr vuqikr ds fu;e dk

ikyu djrs gSaA
¼v½ esa 75g dkcZu 25g gkbMªkstu ls la;qDr gSA
¼c½ esa 80g dkcZu 20g gkbMªkstu ls la;qDr gSA

1g dkcZu ls la;qDr gksxh ¾ 
80
20

g gkbMªkstu

vr% 75g dkcZu 1
75

80
20

  ¾ 18-75g gkbMªkstu ls la;qDr gSA

¼l½ esa 85-7g dkcZu 14-3g gkbMªkstu ls la;qDr gSA

1g dkcZu ls la;qDr gksxh ¾ 7.85
3.14  g gkbMªkstu

vr% 75g dkcZu 1
75

7.85
3.14
  ¾ 12-51g gkbMªkstu ls la;qDr

gSA
¼n½ esa 92-3g dkcZu 7-7 g gkbMªkstu ls la;qDr gSA

1g dkcZu ls la;qDr gksxh ¾ 3.92
7.7

g gkbMªkstu

vr% 75g dkcZu 1
75

3.92
7.7
  ¾ 6-26g  gkbMªkstu ls la;qDr

gSA
vr% gkbMªkstu ds Hkkj tks 75g dkcZu ls la;qDr gksrs

gSa] Øe”k% 25g] 18-75g] 12-51g ,oa 6-26g gSa vkSj buesa 4 % 3
% 2 % 1 dk ljy vuqikr gSA

1-2-4 rqY; vuqikr dk fu;e (Law of Equivalent
Proportion) -

bl fu;e dk çfriknu loZçFke ,d teZu oSKkfud
fjDVj us fd;k Fkk rFkk lu~ 1810 esa cthZfyvl us bls
foLr̀r :i esa çLrqr fd;kA cthZfyvl us fofHkUu rÙoksa ds mu
Hkkjksa dk v/;;u fd;k tks fdlh vU; rÙo ^^v** ds ,d
fuf”pr Hkkj ds lkFk iF̀kd~ :i ls la;qDr gksrs gSaA fofHkUu
rÙoksa ds ;s Hkkj Hkh ijLij lEcfU/kr gksrs gSaA vFkkZr~ ;s rÙo Hkh
;fn ijLij la;ksx djsa rks la;qDr gksus okys bu Hkkjksa ds vuqikr
esa rFkk mu Hkkjksa ds vuqikr esa tks ìFkd ls ̂ ^v** ds ,d fuf”pr
Hkkj ls la;ksx djrs gSa] ,d ljy vuqikr gksrk gSA jklk;fud
la;ksx ds bl fu;e dks rqY; vuqikr dk fu;e dgrs gSa tks
bl çdkj gS &

nks ;k nks ls vf/kd rÙoksa ds os fHkUu&fHkUu Hkkj tks
fdlh vU; rÙo ds ,d fuf”pr Hkkj ls la;ksx djrs gSa ;k rks
mu Hkkjksa ds leku gksrs gSa ;k mu Hkkjksa ds ljy xq.kd gksrs gSa
ftuesa os rÙo ijLij la;ksx djrs gSaA

;fn ,d rÙo A dk ̂v* g nwljs rÙo B ds ̂ c* g ls
la;qDr gksdj ;kSfxd AB cukrk gS rFkk A dk ̂v* g rÙo C
ds ^l* g ls la;qDr gksdj ,d vU; ;kSfxd AC cukrk gS rks
B ,oa C ds la;ksx ls cus ;kSfxd BC esa B ,oa C dk vuqikr
Hkh ^c* % ^l* ;k bldk ljy xq.kd gh gksxhA fuEufyf[kr
mnkgj.k bl fu;e dks vkSj Hkh Li’V djrs gSaA
¼1½ ty esa gkbMªkstu ,oa vkWDlhtu ds Hkkjksa dk vuqikr ¾
2 % 16
gkbMªkstu lYQkbM esa gkbMªkstu ,oa lYQj ds Hkkjksa dk
vuqikr ¾ 2 % 32
bl çdkj vkWDlhtu ,oa lYQj ds Hkkjksa dk mi;qZDr ;kSfxdksa

vkWDlkbM
ukbVªkstu
dk Hkkj

vkWDlhtu
dk Hkkj

N 2O
¼ukbVªl vkWDlkbM½
N2O 2

¼MkbukbVªkstu MkbZvkWDlkbM½
N2O 3

¼MkbukbVªkstu VªkbZvkWDlkbM½
N2O 4

¼MkbukbVªkstu VsVªkvkWDlkbM½
N2O 5

¼MkbukbVªkstu isUVkvkWDlkbM½

28

28

28

28

28

16 × 1 = 16

16 × 2 = 32

16 × 3 = 48

16 × 4 = 64

16 × 5 = 80
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esa vuqikr ¾ 16 % 32 ;k 1 % 2 gSA ijUrq lYQj ,oa vkWDlhtu
v ki l  esa 1 % 1 Hkkj  d s v uqi kr  esa l a; qDr  gksd j  ¼32g  lYQj
,oa 32g  vkWDlhtu½ lYQj MkbvkWDlkbM (SO2) cukrs gSaA
bl n”kk esa 1 % 2 dk vuqikr 1 % 1 ds vuqikr dk ljy xq.kd
gS tks bl fu;e dks fl) djrk gSA

¼2½ dkcZu vkSj lYQj vyx&vyx vkWDlhtu ds fuf”pr
Hkkjksa ls la;qDr gksdj nks ;kSfxd cukrs gSaA
CO2 esa dkcZu vkSj vkWDlhtu ds Hkkjksa dk vuqikr ¾ 12 % 32
gSA
SO2 esa lYQj vkSj vkWDlhtu ds Hkkjksa dk vuqikr ¾ 32 % 32
gSA
vr% ;fn dkcZu vkSj lYQj la;ksx djsa rks muds Hkkjksa dk
vuqikr 12 % 32 ;k bldk ljy xq.kd gksuk pkfg,A
okLro esa dkcZu vkSj lYQj ds ijLij la;ksx ls cus ;kSfxd
dkcZu MkblYQkbM esa dkcZu o lYQj ds Hkkjksa dk vuqikr 12
% 64 gSA
;g 12 % 32 dk ljy xq.kd gSA vr% ;g Hkh fu;e dh iqf’V
djrk gSA

mnkgj.k % CO2 esa 27.27% dkcZu] CS2 esa 15.79%
dkcZu vkSj SO2 esa 50% lYQj gSA bu vk¡dM+ksa ds vk/kkj ij
rqY; vuqikr ds fu;e dk fl) dhft,A

gy %
CO2 esa dkcZu dk Hkkj  ¾ 27-27g
CO2 esa vkWDlhtu dk Hkkj ¾ 100 & 27-27 ¾ 72-73g
CS2 esa dkcZu dk Hkkj ¾ 15-79g
CS2 esa lYQj dk Hkkj ¾ 100 & 15-79 ¾ 84-21g
 15-79g dkcZu ls la;qDr gksrh gS ¾ 84-21 g lYQj

 1g dkcZu ls la;qDr gksxh ¾ 73.15
21.84

g lYQj

 27-27g  dkcZu ls la;qDr gksxh ¾ 27.27
73.15
21.84

  ¾

145-43g  lYQj
dkcZu MkbvkWDlkbM esa C : O ¾ 27-27 % 72-73
dkcZu MkblYQkbM esa C : S ¾ 27-27 % 145-43

lYQj MkbvkWDlkbM esa S : O ¾ 50 % 50
bl fu;e ds vuqlkj ;fn lYQj vkSj vkWDlhtu

la;ksx djsa rks muds Hkkjksa dk vuqikr 145-43 % 72-73 vFkkZr~
2 % 1 ;k bldk ljy xq.kd gksuk pkfg,A okLro esa lYQj
MkbvkWDlkbM esa lYQj ,oa vkWDlhtu dk vuqikr 50 % 50 ;k
1 % 1 gS] ftldk 2 % 1 ,d ljy xq.kkad gSA

blls rqY; vuqikr dk fu;e fl) gksrk gSA

1-2-5 xSlh; vk;ruksa dk fu;e (Law of Gaseous
Volume) -

bl fu;e dks xS&yqlSd us lu~ 1808 esa çfrikfnr
fd;k FkkA bl fu;e ds vuqlkj &

tc xSlsa vkil esa la;ksx djrh gSa rks muds vk;ruksa
esa ,d ljy vuqikr gksrk gS] ;fn fØ;kQy Hkh xSlsa gksa rks
mudk vk;ru Hkh vfHkfØ;kdkjh xSlksa ds vk;ru ds ljy
vuqikr esa gksxk tc lHkh vk;ru ,d gh rki vkSj nkc ij ukis
x, gksaA

bls fuEufyf[kr mnkgj.kksa ls Li’V fd;k tk ldrk
gS &

mnkgj.k 1 % ukbVªkstu ,oa gkbMªkstu ds la;ksx ls
veksfu;k curh gSA

 322 NH2H3N

  1 vk;ru    $   3 vk;ru        2 vk;ru
ukbVªkstu] gkbMªkstu ,oa veksfu;k ds vk;ruksa ds vuqikr
1 % 3 % 2 gSa tks ,d ljy vuqikr gSA

mnkgj.k 2 % ukbVªkstu ,oa vkWDlhtu la;ksx djds
ukbfVªd vkWDlkbM cukrh gSA

NO2ON 22 

  1 vk;ru    $   1 vk;ru          2 vk;ru
budk vuqikr   1 % 1 % 2 gS tks fd ,d ljy vuqikr gSA
bu mnkgj.kksa ls xS&yqlSd ds xSlh; vk;ru lEcU/kh fu;e
dh iqf’V gksrh gSA

1-3 eksy vo/kkj.kk (Mole Concept)
ge tkurs gSa fd jklk;fud vfHkfØ;k esa fdlh rÙo

ds ijek.kqvksa ;k v.kqvksa dh fuf”pr la[;k nwljs rÙo ds
ijek.kqvksa ;k v.kqvksa dh fuf”pr la[;k ds lkFk la;ksx dj
u;k mRikn ;kSfxd cukrk gS rks bl fØ;k esa ç;qDr ijek.kqvksa
;k v.kqvksa dh la[;k dk tkuuk vko”;d gS vFkkZr~ bu d.kksa
dks ¼pkgs fdrus Hkh NksVs D;ksa u gksa½ fxuus ds fy, fof”k’V
la[;k ;qDr ek=d pkfg,A blh vko”;drk ds QyLo:i
eksy vo/kkj.kk fodflr gqbZ inkFkZ ds fdlh Hkh uewus esa yk[kksa
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ijek.kq vkSj v.kq gksrs gSa vr% bu yk[kksa d.kksa esa ls çR;sd d.k
dh ek=k dk v/;;u djuk vlaHko gSA blfy, bu d.kksa dh
fuf”pr la[;k ds lewg dks ysdj jlk;u esa jklk;fud x.kuk
ek=d ds :i esa eksy (Mole) bdkbZ dks pquk x;k tks fd
inkFkZ dh og ek=k gS ftlesa vkoksxkæks la[;k (6.023 x
1023) ds cjkcj d.k ¼ijek.kq] v.kq] vk;u½ gksaA vr% mole
inkFkZ dh ek=k dh jklk;fud bdkbZ gSA SI ek=dksa esa eksy
dks mol ladsr }kjk çnf”kZr fd;k tkrk gS vkSj bldh ekud
ifjHkk’kk fuEufyf[kr gS &

dkcZu&12 leLFkkfud ds ;FkkFkZ æO;eku 12-0000g
esa ftrus ijek.kq gSa] mrus gh d.kksa ¼ijek.kq] v.kq ;k vk;u½
okys inkFkZ ds ifjek.k ¼ek=k½ dks eksy dgrs gSa vFkkZr~ dkcZu&12
ds ;FkkFkZ 12g dkcZu esa mifLFkr dkcZu ijek.kqvksa dh la[;k
dks eksy dgrs gSaA vr% 12-0000g dkcZu esa ¼1 eksy dkcZu½
vkoksxkæks la[;k ds cjkcj dkcZu ijek.kq gksaxsA inkFkZ ds
æO;eku dks çnf”kZr djus okyk ljy ek=d eksy gSA ftl
çdkj ,d ntZu larjk ;k ,d ntZu dsyk ;k ,d ntZu
iqLrdksa dk vFkZ la[;k 12 ls lacaf/kr gS] pkgs oLrq dksbZ
Hkh gks] mlh çdkj jlk;uKksa ds fy, inkFkZ ¼rÙo ;k ;kSfxd½
ds 6.023 x 1023 d.kksa dks fxuus dk ek=d eksy gSA inkFkZ
ds 1 eksy esa d.kksa dh la[;k Kkr djus ds fy, æO;eku
LisDVªksehVj ls çsf{kr (observed)  fd;k x;k fd 12C  ds ,d
ijek.kq dk æO;eku 1.992648 x 10_23 g  gSA pwafd dkcZu
ds ,d eksy dk æO;eku 12-0000g  gS vr% mlesa mifLFkr
ijek.kqvksa dh la[;k gksxh 12 g@eksy dkcZu&12 çfr
1.992648 x 10_23g çfr 12C ijek.kq ¾ 6.022137 x 1023

ijek.kq çfr eksyA
eksy ds  d.kksa  dh  la[;k  dk  vf/kd egRo blh

ckr ls Li’V gksrk gS fd bls vkoksxkæks fu;rkad (Avogadro
Constant) dgk tkrk gSA vkoksxkæks ds lEeku esa ;g uke
fn;k x;k gSA ySfVu Hkk’kk ds “kCn ^eksyl* ftldk vFkZ ̂ <sj*
gksrk gS] ls eksy “kCn fy;k x;k gSA 1967 esa eksy ek=d dk
mi;ksx inkFkZ ds uewus esa mifLFkr ijek.kqvksa vkSj v.kqvksa ds
fo”kky <sj okyh cM+h la[;k dks çnf”kZr djus okyh i)fr ds
:i esa Lohdkjk x;kA

eksy vo/kkj.kk dh lgk;rk ls rqyk ij rkSy dj
fdlh inkFkZ ds fuf”pr æO;eku esa ijek.kqvksa ;k v.kqvksa dh
la[;k Kkr dj ldrs gSaA jklk;fud vfHkfØ;k esa bu d.kksa
dh fu;r vuqikr esa vko”;drk jgrh gSA d.kksa dh la[;kvksa
vkSj æO;eku ds chp lEcU/k dk mi;ksx vfHkfØ;kvksa dh
LVkbfd;ksfeVªh (Stoichiometry) fu/kkZfjr djus esa fd;k tkrk

gSA d.kksa dh la[;k dks eksy esa rFkk eksy dks d.kksa dh la[;k
esa ifjofrZr djus gsrq ge vkoksxkæks fu;rkad (NA) dk mi;ksx
dj ldrs gSaA tSls fd ;fn foVkfeu B ds ,d uewus esa 1.29
x 1024 gkgMªkstu ijek.kq gSa rks bls eksy esa ifjofrZr djus ds
fy, bl la[;k esa NA dk Hkkx nsuk gksxk vFkkZr~ 1.29 x 1024/
6.02 x 1023 = 2.14 eksy A vr% gkbMªkstu ijek.kqvksa dh
bruh cM+h la[;k (~1024) dks u fy[kdj 2-14 eksy fy[kuk
vf/kd ljy vkSj ;qfDrlaxr gksxkA eksy dh vo/kkj.kk ls ;g
Hkh Li’V gksrk gS fd ty (H2O) ds ,d eksy v.kqvksa esa ,d
eksy vkWDlhtu ijek.kq vkSj nks eksy gkbMªkstu ijek.kq gksrs gSaA
;g /;ku j[kk tkuk pkfg, fd fHkUu&fHkUu inkFkks± ds 1 eksy
dk æO;eku fHkUu&fHkUu gksrk gSA tSls gkbMªkstu xSl (H2) ds
1 eksy dk æO;eku 2-0g]] ,fFky ,YdksgkWy (C2H5OH) ds 1
eksy dk æO;eku 46-0g rFkk ty ds 1 eksy dk æO;eku
18-0 g gksrk gSA

vc] vkoksxkæks dh ifjdYiuk ds vuqlkj leku rki
vkSj nkc ij çR;sd xSl ds 1 eksy dk vk;ru leku gksuk
pkfg,A (STP) ij bl vk;ru dk eku 22-4 yhVj çkIr
gksrk gSA bls eksyj vk;ru dgrs gSa vkSj g esa O;Dr djus ij
g eksyj vk;ru dgk tkrk gSA blh çdkj inkFkZ ds 1 eksy
dk æO;eku mlds ,d v.kq lw= ls çkIr vf.od nzO;eku ds
cjkcj gksrk gSA ftls eksyj æO;eku dgk tkrk gS rFkk bls
g esa vfHkO;Dr fd;k tkrk gSA

eksy vo/kkj.kk ds ckjs esa Åij dh xbZ foospuk dks
fuEufyf[kr laca/kksa ls vklkuh ls le>k tk ldrk gS &
1 eksy ijek.kq ¾ eksyj nzO;eku

¾ 6.023 x 1023 ijek.kq
1 eksy v.kq ¾ 6.023 x 1023 v.kq ¾ eksyj nzO;eku
,d rÙo ds eksy¾rÙo dk æO;eku g esa@eksyj nzO;eku g esa
ek-rk-nk- ij 1 eksy xSl dk vk;ru ¾ 22-4 yhVj
blh çdkj æO;eku] eksy vkSj la[;kvksa ds vUriZfjorZu dks
n”kkZus okys laca/kksa dks fuEufyf[kr :i esa fpf=r fd;k tk
ldrk gSA
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1-3-1 eksy vo/kkj.kk dk egRo (Importance of Mole
concept) -

jlk;u esa eksy vo/kkj.kk dh dqN egRoiw.kZ mi;ksfxrk,a
fuEufyf[kr gSa &
(i) inkFkZ ds fn, x, æO;eku esa mifLFkr d.kksa dh la[;k Kkr
dj ldrs gSaA blds fy, ijek.kqvksa ;k v.kqvksa dh la[;k¾
¼fn;k gqvk æO;eku@eksyj æO;eku½ x 6.023 x 1023 ;gka
eksyj æO;eku dk vFkZ fLFkfr ds vuqlkj xzke ijek.kqHkkj ;k
xzke eksyj nzO;eku gSA
(ii) vkoksxkæks ds fu;e dh vk/kqfud ifjHkk’kk eksy vo/kkj.kk
ls ;g curh gS fd fu;r rki vkSj nkc ij fdlh xSl dk
vk;ru] eksy dh la[;k ¼;k mifLFkr xSl ds v.kqvksa dh la[;k½
ds lekuqikrh gksrk gS vFkkZr~ nV   ¼n, xSl dh eksy la[;k
gS½
(iii) inkFkZ ds ,d d.k dk okLrfod (absolute) æO;eku
Kkr dj ldrs gSaA ,d ijek.kq ;k ,d v.kq dk æO;eku ¾
inkFkZ dk g ijek.kq Hkkj ;k xzke eksyj nzO;eku@6.023 x
1023

(iv) xSl ds ,d v.kq dk vk;ru Kkr djus esa Hkh eksy
vo/kkj.kk dk mi;ksx gS] vFkkZr~

,d d.k dk vk;ru ¾  2310023.6
4.22
  yhVj ¼ek-rk-nk- ij½

dqN lkaf[;d mnkgj.kksa }kjk eksy vo/kkj.kk dh mi;ksfxrk
ge le> ldrs gSa &
mnkgj.k 1 % 0-05 mol dkcZu MkbvkWDlkbM esa CO2 v.kqvksa
dh fdruh la[;k gksxh\
gy % tSls ,d] nks ;k rhu ntZu dk vFkZ 1 x 12, 2 x 12
;k 3 x 12 gksrk gS mlh çdkj ,d] nks ;k rhu eksy ls vfHkçk;
gksxk &
1 x 6.023 x 1023, 2 x 6.023 x 1023 ;k 3 x 6.023 x 1023

vr% 0-05 mol esa v.kqvksa dh la[;k gksxh ¾
0.05 x 6.023 x 1023

mnkgj.k 2 % 4-4g dkcZu Mkb vkWDlkbM esa fdrus eksy gksaxs\
gy % CO2  dk eksyj nzO;eku ¾ 12 $ ¼2 x 16½ ¾ 44
ge tkurs gSa fd 1 eksy CO2 ¾ eksyj nzO;eku ¾ 44g
vr% 44g CO2 esa mifLFkr gS ¾ 1 mol
 1g CO2 esa mifLFkr gksaxs ¾ 1@44

 4-4g CO2 esa mifLFkr gksaxs ¼1@44½ x 4-4 ¾ 0-1 mol
mnkgj.k 3 % pkanh ds ,d ijek.kq dk Hkkj Kkr djks ;fn
pkanh dk eksyj æO;eku 107-87 g gksA
gy % ge tkurs gSa fd 1 mol pkanh ¾ eksyj nzO;eku  ¾ 107-87g
vr% 6.023 x 1023 ijek.kqvksa dk Hkkj ¾ 107-87g

blfy, 1 ijek.kq dk Hkkj ¾ 2310023.6
87.107
  ¾ 241079.1  g

mnkgj.k 4 % ikuh dh ,d cwan] ftudk æO;eku 0-05g gS] esa
mifLFkr v.kqvksa dh la[;k crkb;s ;fn (H=1, O=16)
gy % ge tkurs gSa fd H2O dk eksyj nzO;eku ¾ 18-0g
eksy vo/kkj.kkuqlkj]
pwafd 18-0g H2O esa mifLFkr gSa 6.023 x 1023 v.kq

blfy, 1g H2O esa mifLFkr gksaxs 
18

10023.6 23
 v.kq

0-05g H2O esa mifLFkr gksaxs 05.0
18

10023.6 23




 v.kq

¾ 1.672 x 1021 v.kq
mnkgj.k 5 % ;fn fdlh xSl ds 94-5 mL dk æO;eku ek-
rk-nk- ij 0-2231g gS rks xSl dk eksyj nzO;eku Kkr dhft;sA
gy % ge tkurs gSa fd xSl dk ?kuRo ¾

¾  
0.2231g
94.5 mL

=

eksyj æO;eku ¾ eksyj vk;ru x ?kuRo
vc eksyj vk;ru ¾ 22-4 L ¾ 22-4 x 1000 mL

vr% eksyj nzO;eku ¾ 5.94
2231.010004.22 

 ¾ 52-9

mnkgj.k 6 % ikS/kksa ds gfjr o.kZ esa eSXuhf”k;e 2.68%
¼æO;eku ds vk/kkj ij½ gks rks 2-00 g DyksjksfQy esa eSXuhf”k;e
ijek.kqvksa dh la[;k Kkr djksA ¼;fn Mg dk eksyj nzO;eku
¾ 24½

gy % 2-0 g DyksjksfQy esa Mg dk Hkkj ¾ 100
0.268.2 

¾ 0-054g
vc eSXuhf”k;e ds 6.023 x 1023 ijek.kq ¾ 24g

vr% 0-054g Mg ¾ 054.0
24

10023.6 23




¾ 1.3 x 1021 Mg ijek.kq

çfr’kr la?kVu vkSj v.kqlw= (Percentage composition
and Molecular formula) -

ge tkurs gSa fd ;kSfxd dk jklk;fud lw= ;fn
Kkr gks rks mldk Øec) v/;;u fd;k tk ldrk gSA
blds fy, ;kSfxd dh fuf”pr ek=k dk jklk;fud fo”ys’k.k
dj mlesa mifLFkr rÙoksa dh ek=k ¼eksy½ Kkr djrs gSaA bl
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çdkj çkIr ifj.kke çfr”kr la?kVu ds :i esa O;Dr fd, tkrs
gSaA jklk;fud la;ksx ds fu;eksa esa ge ns[k pqds gSa fd ;kSfxd
esa mifLFkr çR;sd rÙo lnSo fuf”pr æO;eku vuqikr esa
la;ksftr jgrs gSaA tSls veksfu;k (NH3) ds 1 eksy esa lnSo N
dk 1 eksy rFkk H ds 3 eksy gksrs gSaA nwljs “kCnksa esa NH3 ds
17-0 g esa lnSo N ds 14-0 g vkSj H ds 3-0 g gksrs gSaA vr%
;kSfxd esa fdlh rÙo dk æO;eku çfr”kr gksxk &

1 x 100 eksy ;kSfxd esa rRo dk nzO;eku
;kfS xd dk ekys j nzO;eku

mnkgj.k ds fy, iksVSf”k;e DyksjsV KClO3 esa vkWDlhtu dk
çfr”kr gksxk &
KClO3 dk æO;eku ¾ 39 $ 35-5 $ ¼3 x 16½ ¾ 122-5 g

vkWDlhtu dk çfr”kr ¾ %2.39
5.122

163




vFkkZr~ rÙo dk çfr”kr la?kVu ;kSfxd ds 100g esa çR;sd rÙo
dk æO;eku gSA

vc ;fn ;kSfxd ds jklk;fud fo”ys’k.k ls çkIr
çfr”kr la?kVu ds ifj.kke miyC/k gks rks ml ;kSfxd dk
v.kqlw= Kkr fd;k tk ldrk gSA blds fy, lcls igys
ewykuqikrh lw= (Empirical formula) Kkr fd;k tkrk gSA
;kSfxd dk ewykuqikrh lw=] ;kSfxd ds ,d v.kq esa mifLFkr
lHkh ijek.kqvksa dk ljy iw.kk±d vuqikr crkrk gSA bldks
Kkr djus ds fy, ;kSfxd ds v.kq esa çR;sd rÙo dh la[;k
(relative numbers)] rÙo ds çfr”kr la?kVu dks mlds
ijek.kq Hkkj ls Hkkx nsus ij çkIr dh tkrh gSA ljyre
vuqikr esa ijek.kqvksa dh vkisf{kd la[;k çnf”kZr djus
okyk jklk;fud lw= ewykuqikrh lw= dgykrk gSA
tcfd v.kq lw=] v.kq esa çR;sd rÙo ds ijek.kqvksa dh okLrfod
la[;k dks çnf”kZr djrk gSA tSls gkbMªkstu ijkWDlkbM dk
ewykuqikrh lw= HO gS tcfd bldk v.kqlw= H2O2 gSA blh
çdkj cSathu dk ewykuqikrh lw= CH gS tcfd v.kqlw= C6H6

gSA ewykuqikrh lw= vkSj v.kqlw= ds chp laca/k fuEufyf[kr gS&
v.kqlw= ¾ n x ewykuqikrh lw=]
tgka n ,d iw.kk±d gS vFkkZr~ n = 1, 2, 3, 4,......

;gka n = 

tSls cSathu ds fy, n dk eku 6 çkIr gksrk gS D;ksafd n = 78/
13=6 A dbZ ckj n dk eku 1 çkIr gksrk gS] ,slh fLFkfr esa
ml ;kSfxd dk ewykuqikrh ,oa v.kq lw= nksuksa leku gh gksaxsA
tSls NaCl, NH3, CuSO4 vkfnA

ewykuqikrh lw= Kkr djus ds fy, fuEufyf[kr rhu inksa dh

çfØ;k viukbZ tkrh gS &
(i) çR;sd rÙo ds çfr”kr la?kVu dks mlds ijek.kq Hkkj ls
Hkkx nsus ij ,d v.kq esa mifLFkr rÙoksa dh vkisf{kd la[;k
Kkr gks tk,xhA
(ii) in (i) ls çkIr ifj.kkeksa esa lcls NksVh la[;k dk lHkh esa
Hkkx nsa rFkk çkIr ifj.kkeksa dks iw.kk±d eku ds vkl&ikl yk;k
tk,A blls ijek.kqvksa dk ljy vuqikr çkIr gksxkA
(iii) in (ii) esa çkIr ijek.kqvksa ds vuqikr dks /;ku esa j[kdj
ewykuqikrh lw= fy[k ldrs gSaA ckn esa n dk eku Kkr dj
v.kqlw= Kkr dj ldrs gSaA
mnkgj.k 7 % ,d dkcZfud ;kSfxd dk jklk;fud fo”ys’k.k
djus ij dkcZu] gkbMªkstu vkSj vkWDlhtu rÙoksa dh mifLFkfr
vkSj dkcZu rFkk gkbMªkstu dk çfr”kr la?kVu Øe”k% 40%
rFkk 6.67% çkIr gqvkA ;fn ;kSfxd dk vkf.od nzO;eku
180 gks rks ;kSfxd dk v.kqlw= Kkr dhft;sA
gy % pwafd dkcZu dk çfr”kr la?kVu] % C = 40 vkSj
gkbMªkstu dk % H = 6.67 blfy, vkWDlhtu dk çfr”kr
la?kVu gksxk &
100 & ¼40 $ 6-67½ ¾ 53-33
vc uhps fy[kh lkj.kh dk voyksdu djsa &

vr% ;kSfxd dk ewykuqikrh lw= gksxk CH2O] vc v.kqlw=
Kkr djus ds fy, n dk eku Kkr djrs gSaA

n =   ¾ 6
30

180


(CH2O dk ewykuqikrh lw= Hkkj ¾ 12 $ 2 $ 16 ¾ 30)
vr% v.kqlw= ¾ 6 ¼ewykuqikrh lw=½ ¾ 6 (CH2O ) = C6H12O6

1-4 jlk;u esa ekiu (Measurements in
Chemistry)

jlk;u  esa çk;ksfxd dk;Z gsrq inkFkZ ds xq.kksa ds o.kZu
vkSj fo”ys’k.k esa æO;eku ¼ek=k½] yEckbZ] rki vkSj le; tSls
ewyHkwr HkkSfrd jkf”k;ksa dk ekiu ,d egRoiw.kZ LFkku j[krk
gSA inkFkZ ds xq.kksa dks ek=kRed :i ls çnf”kZr djus esa nks
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igyw eq[; gSa & (i) la[;kRed ifjek.k ¼vad½ rFkk (ii) ek=d
vFkkZr~ bdkbZA mnkgj.k ds fy, fdlh oLrq dh yEckbZ 3 ehVj
gS rks 3 yEckbZ dk ifjek.k gS rFkk ehVj bldk ek=d gSA dqN
jkf”k;ksa dks nks ;k nks ls vf/kd jkf”k;ksa dh lgk;rk }kjk çkIr
fd;k tk ldrk gS tSls inkFkZ ds ?kuRo dh x.kuk mlds
æO;eku rFkk vk;ru ls dh tk ldrh gS ¼?kuRo ¾
æO;eku@vk;ru½A

ifj’kq)rk vkSj ;FkkFkZrk (Precision and Accuracy) -
oSKkfud ç;ksxksa esa ekiu dh fo”oluh;rk egRoiw.kZ

gSA çR;sd ekiu dh fo”oluh;rk midj.k ds ekiu dh lhek
vkSj ekius okys O;fDr dh dq”kyrk ij fuHkZj gSA vr% ;g
vko”;d gS fd çR;sd ekiu esa vfuf”prrk dh lhek Hkh
çnf”kZr dh tk, rHkh og ekiu oSKkfud ekiu dgk tk,xkA
tSls fdlh oLr q dk
Hkkj 50 g gS r k s  bl
ekiu d s ifj.kke esa
“ k w U; ¼0 ½ dsoy lcls
lehi dk vuqeku gS
vFkkZr~ 50 dk vFkZ gksxk
49 vkSj 51 d s c hpA
vr% oSKkfud <ax ls ekiu ds vUrxZr oLrq dk Hkkj çnf”kZr
djus gsrq 50 ±1 g fy[kuk vf/kd lgh gksxkA ;gka ±1 g ekiu
esa vfuf”prrk dks çnf”kZr djrk gSA ekiu esa vfuf”prrk
ç;qDr midj.k esa ekiu dh lhek ls lacaf/kr gSA mnkgj.k ds
fy, nks ekiu flysaMj fn[kk, x, gSaA fp= ¼v½ ds ekiu
flysaMj ls fdlh æo ds vk;ru dk ekiu djus ij æo vk;ru
12 vkSj 13 mL ds chp fn[kkbZ ns jgk gS rks bl ekiu flysaMj
ls ge æo dk vk;ru n”keyo ds ,d LFkku rd Kkr ugha dj
ldrsA ge flQZ vuqeku gh yxk ldrs gSa fd æo dk vk;ru
12 vkSj 13 mL ds chp fn[kkbZ ns jgk gSA  blfy, ge bls
12-5 mL fy[k ldrs gSaA bl ekiu esa 1 rFkk 2 rks fuf”pr
vad gS ij 5 dk vad vfuf”prrk fy, gq, gSA vr% vyx&vyx
ç;ksxdrkZ blh vk;ru dks ±0-1 ;k ±0-2 dh vfuf”prrk ds
lkFk crk,xk vFkkZr~ dksbZ 12-6 ;k 12-4 rFkk dksbZ 12-7 ;k
12-3 mL n”kkZ,xkA ijUrq ;fn æo ds blh vk;ru dks fp= ¼c½
esa n”kkZ, flysaMj ls ekfir fd;k tk,xk rks pwafd ;g flysaMj]
¼v½ dh rqyuk esa vPNh rjg ukekafdr gS] vk;ru dks n”keyo
ds ,d LFkku rd fuf”prrk ds lkFk ekiu dj ldrs gSa ij
n”keyo ds nwljs LFkku rd ekiu djus esa vfuf”prrk jgsxh
¼D;ksafd flysaMj vkSj lw{e ukekafdr ugha gS½ vr% ;gka ij ;g
ijhf{kr fd;k tk,xk fd æo dk vk;ru 12-4 rFkk 12-5 mL
ds chp gSA gekjs lkekU; vuqeku ls ge dg ldrs gSa fd æo

dk vk;ru 12-45 mL gSA bl ekiu esa 1] 2 rFkk 4 vad rks
ekiu dh fuf”prrk dks çdV djrs gSa ij vad 5 vfuf”pr gSA
vr% ;gka ekiu dh vfuf”prrk ±0-1 ;k ±0-2 mL gksxhA ;gka
nwljs flysaMj }kjk fd;k x;k ekiu çFke dh rqyuk esa vf/kd
fo”oluh; gksxk D;ksafd bl ekiu esa vfuf”prrk vis{kkÑr
U;wu gSA fdlh Hkh ekiu dks nksgjkus ij gj ckj ,d gh ifj.kke
çkIr ugha gksxk D;ksafd çR;sd ekiu esa çk;ksfxd =qfV (ex-
perimental error) lEHkkfor gksrh gSA fdlh jkf”k ds leku
ekiuksa ls çkIr vyx&vyx ifj.kkeksa esa le:irk dks çnf”kZr
djus gsrq ifj”kq)rk dk mi;ksx gksrk gSA

fdlh ekiu dh ;FkkFkZrk ml ekiu ls çkIr ifj.kke
dk okLrfod eku ls lkehI; n”kkZrk gSA =qfV ftruh de
gksxh] ekiu dk eku okLrfor eku ds mruk gh lehi gksxkA
okLrfod eku fujis{k gksrk gSA fdlh ,d jkf”k dks vusd ckj
ekius ij ;fn ifj.kke ,d gh çkIr gks rks ekiu dh ifj”kq)rk
mPp gksxh] ij ;g t:jh ugha fd ekiu ;FkkFkZ gksA ,d
mnkgj.k ls ifj”kq)rk vkSj ;FkkFkZrk dk vUrj Li’V djrs gSaA
ekuk v] c vkSj l rhu fo|kfFkZ;ksa dks /kkrq ds ,d VqdM+s dk
Hkkj Kkr djus dks dgk x;kA ftldk okLrfod æO;eku
0-630 g gS vkSj çR;sd fo|kFkhZ rhu ckj ekiu djrk gSA
ftlds ifj.kke uhps n”kkZ, gSa &
fo|kFkhZ ekiu  ¼g½

¼1½ ¼2½ ¼3½
v 0-631 0-626 0-612
c 0-627 0-628 0-626
l 0-631 0-630 0-630

mijksDr vkadM+s ;g n”kkZrs gSa fd fo|kFkhZ *v* dk
ekiu u rks ifj”kq) gS rFkk u gh ;FkkFkZ tcfd c dk ekiu
ifj”kq) rks gS ij ;FkkFkZ ugha] ysfdu ̂l^ dk ekiu ifj”kq) Hkh
gS rFkk ;FkkFkZ HkhA vr% ekiu dh mPp ifj”kq)rk vkSj ;FkkFkZrk
mldh fo”oluh;rk dk vk/kkj curh gSA ifj”kq)rk ekid dh
iqujkòfÙk esa çkIr le:i ifj.kke ls lacaf/kr gS tcfd ;FkkFkZrk
fdlh ekiu ls çkIr ifj.kke dk okLrfod eku ls lkehI; dks
çdV djrk gSA

1-4-1 lkFkZd vad (Significant Figures) -
ge lHkh tkurs gSa fd x.kuk dh xbZ fdlh jkf”k dk

eku] ftl lhek rd lwpuk çkIr dj ldrs gSa] mlls vf/kd
ifj”kq) Kkr ugha dj ldrsA ;gha ij lkFkZd vad dh mi;ksfxrk
fn[kkbZ nsrh gSA tc fdlh ekiu dk ifj.kke “kq) :i ls çkIr
gks rc ml ekiu esa vFkZiw.kZ vadksa dh la[;k lkFkZd vad
dgykrh gSA oLrqr% lkFkZd vad ekiu dh ifj”kq)rk dk Hkh
lwpd gSA mnkgj.k ds fy, dkWij lYQsV ds ,d uewus dks



11

lkekU; rqyk ij rksyk tk, vkSj mldk Hkkj 14-6g çkIr gksrk
gS tcfd blh uewus dks oSKkfud rqyk ij rksyus ij Hkkj 14-
6104g feys rks Li’Vr% lkekU; rqyk ij ekius esa ±0-0001g dh
vfuf”prrk gSA vr% ;gka igys ekiu dh ifj”kq)rk fuEu gS
tcfd nwljs ekiu dh ifj”kq)rk mPp gSA ekiu dh ifj”kq)rk
¼vfuf”prrk lfgr½ fy[kus esa tks rjhdk Åij crk;k x;k gS
mldh tfVyrk dks de djus gsrq ,d oSdfYid rjhdk ;g gS
fd fdlh ekiu dh la[;k fy[krs le; vfUre vad ds igys
ds lHkh vad fuf”prrk lfgr Kkr gksrs gSa rFkk vfUre vad esa
,d bdkbZ dh vfu”prrk jgrh gSA vr% la[;k 14-6] oLrqr%
14-5 vkSj 14-7 ds chp dh la[;k gSA blh çdkj la[;k 14-
6104] 14-6103 vkSj 14-6105 ds e/; dh gSA ;gka ekiu dh
lkFkZdrk dks çdV djus ds fy, lkFkZd vadksa dh la[;k Kkr
djus gsrq 14-6 esa rhu lkFkZd vad gSa rFkk 14-6104 esa N%
lkFkZd vad gSaA vr% ekiu dh ifj”kq)rk dk vfHkKku lkFkZd
vadksa dh la[;k ls gksrk gSA ftl ekiu esa lkFkZd vadksa dh
la[;k vf/kd gS og ekiu mruk gh ifj”kq) dgyk,xkA vc
;fn vkils iwNk tk, fd 8-090 rFkk 8-014 la[;kvksa esa lkFkZd
vad fdrus gSa rks bldk mÙkj vklkuh ls Kkr fd;k tk ldrk
gS ¼pkj½ ijUrq 30]000 vkSj 0-00003 tSlh la[;kvksa ds fy,
fdrus lkFkZd vad gksaxs rks ;g tkuuk #fpdj gksxk fd
0-00003 esa lkFkZd vad flQZ ,d gh gSA ;gka vad 3 ds igys
vk, lHkh “kwU;  dsoy n”keyo dh fLFkfr crk jgs gSaA blds
foijhr 0-000030 esa lkFkZd vadksa dh la[;k nks gS D;ksafd blesa
vafre “kwU; ekiu jkf”k dk fgLlk gSA fdlh ekiu esa çkIr “kwU;
Hkh lkFkZd vad gksrk gS ijUrq tks “kwU; ekiu ds ifj.kke esa
dsoy n”keyo ds LFkku dks funsZf”kr djus okys gksa] os “kwU;
lkFkZd vadksa esa ugha fxus tk,axsA

fdlh ekiu ds lkFkZd vadksa dks Kkr djus gsrq
fuEufyf[kr fn”kk&funsZ”kksa dk ikyu fd;k tkrk gS &
(i) “kwU; ds vykok igys vad ls “kq# dj la[;k dks ck,a
ls nk,a dh vksj i<+s tkus ij ftrus vad vkosa os lkFkZd
vad gksaxsA mnkgj.kkFkZ 4-76 g esa rhu lkFkZd vad gSa tcfd
0-00456 g esa Hkh lkFkZd vad rhu gh gSa D;ksafd ;gka “kwU;]
n”keyo dh fLFkfr n”kkZ jgk gSA Hkze ls cpus ds fy,
bl la[;k dks oSKkfud <ax ls bl çdkj fy[kk tkuk
pkfg, 0-00456 g ¾ 4.56 x 10_3 gA ;gka nl dh ?kkrkad
okys xq.kd (10_3) dks NksM+ fn;k tk, ¼D;ksafd mlls flQZ
n”keyo dk LFkku irk pyrk gS½ rks rhu lkFkZd vad
gh curs gSaA
(ii) la[;kvksa dks tksM+us ;k ?kVkus ij çkIr ifj.kkeh la[;k esa
n”keyo LFkkuksa dh la[;k mruh gh gksuh pkfg, ftruh lcls

de n”keyo LFkku okyh la[;k esa jgh gSA mnkgj.k ds fy,
0-92 ¼lk-v-¾2½ $ 1-8 ¼lk-vad¾2½ $ 16-914 ¼lk-v-¾5½ ¾
19-634 A vr% tksM+ dh ifj.kkeh la[;k 19-6 gksxh] u fd
19-634 D;ksafd 1-8 esa ,d gh n”keyo LFkku gS ¼lk-v- ¾
lkFkZd vad½A
(iii) xq.kk ;k Hkkx djus ij çkIr ifj.kkeh la[;k esa lkFkZd
vadksa dh la[;k mruh gh gksxh ftruh fd U;wure lkFkZd vad
okyh la[;k esa gksrh gSA tSls 0-02406@0-0446 ¾ 0-53946 esa
lkFkZd vadksa dh la[;k rhu gksxh D;ksafd 0-0446 esa lkFkZd
vad rhu gSaA vr% ;gka ifj.kkeh la[;k 0-539 gksxh] u fd
0-53946 A blh çdkj 142-08 x 0-46 ¾ 65-3568 dks 65 gh
fy[kk tk,xk D;ksafd 0-46 esa flQZ nks gh lkFkZd vad gSaA
(iv) fdlh ekiu dh la[;k dk tc fudVu (rounded off)
fd;k tkrk gS rks lkFkZd vadksa dh la[;k de dj nh tkrh
gSA blds fy, la[;k ds vkf[kjh vad dks rHkh 1 ls c<+dj
fy[kk tk,xk tc mlds ckn vkus okyk vad   5 gksA ;fn
ckn okyk vad   4 gS rks mls oSlk gh fy[kk tk,xk tSls
igys FkkA tSls 14-796] 16-45 vkSj 12-93 dks rhu lkFkZd
vadksa rd fudVu djuk gks rks bUgsa Øe”k% 14-8] 16-5 vkSj
12-9 fy[kuk gksxkA x.kuk djrs le; lHkh lkFkZd vadksa dks
lfEefyr djrs gq, dsoy vfUre ifj.kke esa gh fudVre djuk
pkfg,A

1-4-2 ekud vUrjkZ"Vªh; bdkb;ka
(Standard International Units i.e. SI Units) -

fdlh Hkh HkkSfrd jkf”k ds ekiu esa ç;qDr bdkbZ
¼ek=d½ ls vFkZiw.kZ lwpuk çkIr gksrh gSA fdlh oLrq dk Hkkj
7-5 gS rks dqN vFkZ ugha curk ij ;fn 7-5 fdyksxzke fy[kk
tk, rks bldk vFkZ Li’V gksrk gS fd oLrq dk Hkkj 7-5
fdyksxzke gSA æO;eku] yEckbZ rFkk le; tSlh ewyHkwr HkkSfrd
jkf”k;ksa ds fy, vUrjkZ’Vªh; ekud bdkb;ka 1960 esa r; dh
xbZ ftls vUrjkZ’Vªh; i)fr (Systeme International or
S.I. Units) dgk tkrk gSA blls iwoZ vyx&vyx ns”kksa esa
fHkUu&fHkUu ç.kkfy;ka çpfyr FkhaA Hkkjr esa lsj] eu] NVkad]
baXyS.M esa xzsu] vkSal] ikm.M rFkk vU; ns”kksa esa xzke] feyhxzke
o fdyksxzke dk çpyu FkkA ckn esa ¼,e-ds-,l- ehVj] fdyksxzke]
lSd.M½] lh-th-,l- ¼lsUVhehVj] xzke] lSd.M½ rFkk ,Q-ih-
,l- ¼QqV] ikm.M] lSd.M½ ç.kkfy;ka çpfyr gqb±] ftuesa ,e-
ds-,l- ,oa lh-th-,l- ç.kkfy;ksa dk cgqr mi;ksx gqvkA ij]
orZeku esa ,l-vkbZ- bdkbZ i)fr dks fo”o esa loZ= ekU;rk gSA
bl vUrjkZ’Vªh; ekud i)fr esa lkr ewy jkf”k;ka ¼ek=d½ j[kh
xbZ gSa ftlls vU; O;qRiUu ek=d (derived units) çkIr
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fd, tk ldrs gSaA bu ek=dksa esa iwoZyXu yxkdj bUgsa ?kVk;k
;k c<+k;k tk ldrk gSA uhps lkj.kh esa ewy vUrjkZ’Vªh; ek=d
fn, x, gSa &

lkj.kh 1-1
ewy vUrjkZ"Vªh; ek=d

(Fundamental International SI Units)

O;qRiUu ek=dksa dks lkj.kh 1-2 esa n”kkZ;k x;k gSA
lkj.kh 1-2

fdlh ek=d dks ?kVkus ;k c<+kus ds fy, ftu iwoZyXuksa dk
mi;ksx fd;k tkrk gS mUgsa uhps lkj.kh 1-3 esa çnf”kZr fd;k
gS &

lkj.kh 1-3

bu iwoZyXuksa dk jlk;u esa cgqr mi;ksx gksrk gS
D;ksafd nks ijek.kqvksa ds chp dh nwjh dks çnf”kZr djuk gks rks
mls uSuks rFkk fidksehVj esa fy[kk tkrk gSA dqN rhoz jklk;fud
vfHkfØ;k,a uSuks lSd.M rFkk QsEVks lSd.M esa lEiUu gksrh gSaA
vk/kqfud dEI;wVj ,d uSuks lSd.M esa nl vadksa okyh nks
la[;kvksa dh tksM+ dj nsrk gSA

O;qRiUu ek=d Kkr djus gsrq ek=dksa dk bl çdkj
xq.kk ;k Hkkx fd;k tk ldrk gS tSls os chtxf.krh; jkf”k;ka
gksaA tSls 20g esa 2g dk Hkkx nsus ij çkIr jkf”k ek=d foghu
gksxh D;ksafd ek=d vkil esa dV tk,axs (20g/2g = 20/2 =
10) blh çdkj vk;ru dk ek=d m3 rFkk ?kuRo dk ek=d
kgm_3 Hkh O;qRiUu ek=d gSA æoksa vkSj xSlksa ds vk;ru yhVj
(L) esa vfHkO;Dr fd, tkrs gSaA ;gka 1L iwjs 1000 lseh3 ;k
1 dm3 ds cjkcj gksrk gSA ÅtkZ vkSj vkos”k ds ek=dksa ds
çrhdksa dks cM+s v{kjksa (Capital letters) ls n”kkZ;k x;k gS
D;ksafd twy vkSj dwyke oSKkfudksa ds uke gSaA Hkkjr esa ekiu
ds ekudksa dh ns[kHkky gsrq jk’Vªh; HkkSfrd ç;ksx”kkyk ¼,u-ih-
,y-&us”kuy fQftdy yScksjsVªh½ esa ç;ksx fu/kkZfjr fd, tkrs
gSaA

lHkh ekiu midj.kksa dks ekudhÑr (standardize)
djus ds fy, lanHkZ ek=dksa (reference units) dh vko”;drk
vuqHko dh xbZ ftlds vUrxZr æO;eku dk ek=d kg Ýkal ds
lsczsl esa IysfVue&bfjfM;e (Pt-Ir) flySaMj ds æO;eku ds
cjkcj ekuk x;k rFkk 0° C (273 K) ij j[ks gq, Pt-Ir dh
,d NM+ ij nks fuf”pr fpUgksa ds chp dh nwjh dks ehVj
ifjHkkf’kr  fd;k x;kA 1960 esa ehVj dh yEckbZ dks fØIVku
yslj ls mRlftZr çdk”k dh rjaxnS/;Z dk 1.65076373 x
106 xquk ekuk x;kA orZeku le; esa ehVj dks ;wa ifjHkkf’kr
fd;k x;k fd ;g fuokZr esa çdk”k }kjk 1@299792458
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lSd.M esa r; dh xbZ nwjh gSA yEckbZ vkSj æO;eku dh rjg
vU; HkkSfrd jkf”k;ksa esa Hkh lanHkZ ekud r; gSaA

1-4-3 ek=d rFkk foeh; fo’ys"k.k
(Units and Dimensional Analysis) -
jklk;fud x.kukvksa esa ;fn lHkh jkf”k;ksa dks SI

ek=dksa esa ç;qDr fd;k tk, rks ifj.kke esa çkIr jkf”k Hkh mfpr
SI bdkbZ esa gh gksxhA ijUrq dHkh&dHkh gesa ek=dksa dks ,d
i)fr ls nwljh i)fr esa ifjofrZr djuk gksrk gS tks SI ek=d
gks Hkh ldrs gSa vkSj ugha HkhA tSls nks LFkkuksa ds chp dh nwjh
dks ehy (mile) esa] ca/k nwjh dks ,axLVªke esa ;k æO;eku dks
ikm.M esa n”kkZ;k x;k gS rks ;s lHkh ek=d SI bdkbZ esa ugha
gSa vkSj buds :ikUrj.k gsrq bdkbZ xq.kd i)fr (unit factor
method) dk mi;ksx fd;k tkrk gSA blds vUrxZr çR;sd
jkf”k dks vad ,oa bdkbZ lfgr fy[kk tkrk gS rFkk iwjh x.kuk
ds nkSjku bdkb;ksa dks lkFk esa fy[krs gq, bl çdkj x.kuk
djuh gksrh gS tSls fd ;s bdkb;ka cht xf.krh; jkf”k;ka gSaA
fdlh Hkh la[;k dks 1 ls xq.kk djus ij mlesa dksbZ ifjorZu ugha
gksrk gS vkSj gesa okafNr bdkbZ :ikUrj.k çkIr gks tkrk gS] tSls
6-0 feuV esa lSd.Mksa dh la[;k Kkr djuh gks rks gesa feuV vkSj
lSd.M dk laca/k Kkr gS vFkkZr~ 1 feuV ¾ 60 lSd.M ;k ge
fy[k ldrs gSa fd 1 ¾ 60 lSd.M@1 feuV ;k 1 ¾ 1
feuV@60 lSd.M
6-0 feuV dks 1 ls xq.kk djus ij &
¾ 6-0 feuV x 1
¾ 6-0 feuV x 60 lSd.M@1 feuV ¾ 360 lSd.M

bl bdkbZ xq.kd ls xq.kk djus dh i)fr esa :ikUrj.k
xq.kd (conversion factor) ls la[;k dks xq.kk dj bfPNr
ifj.kke çkIr fd, tkrs gSaA ;gka 6-0 feuV vkSj 360 lSd.M
esa O;Dr le; dk ifjek.k leku gSA blh çdkj ,saXLVªke vkSj
fidksehVj dks :ikUrfjr djuk gks rks bu nksuksa ds e/;
laca/k ls] bdkbZ :ikUrj.k xq.kd çkIr dj mi;ksx djrs gSa]
tSls&
1 A0 = 10-10 m

bdkbZ xq.kd] 1 ¾ 











A1
m10 10

ekuk fd 0-86 A0 dks fidksehVj esa :ikUrfjr djuk gS rks

0.86 A0 = 0.86 A0 x 











A1
m10 10

 = 0.86 x 10-10 m

vc 1 pm = 10-12 m ;k 1 = 12

1 pm
10 m-

blfy, 0.86 x 10-10 m ¾

0.86 x 10-10 ehVj x 12

1 pm
10 m-

= 0.86 x 10 pm
bl :ikUrj.k dks nks pj.kksa esa lEiUu djus ds ctk; ,d pj.k
esa Hkh iwjk fd;k tk ldrk gS &

0.86A0 = 0.86 A0 x 











A1
m10 10









 m10
pm1
12  = 86 pm

;gka ;g ;kn j[kk tkuk pkfg, fd ge mlh :ikUrj.k xq.kd
dks pqurs gSa ftlls gesa ifj.kke bfPNr bdkbZ esa çkIr gks ldss
rFkk vU; bdkb;ka vkil esa dV tk,aA

1-5 jklk;fud LVkWfd;ksehVªh ;k jllehdj.kfefr
   (Chemical Stoichiometry)-

jklk;fud vfHkfØ;kvksa esa fØ;kdkjdksa (reactants)
ds e/; rFkk fØ;kdkjdksa ,oa mRiknksa ds e/; ek=kRed
(quantitative) laca/kk s a dk Kku jllehdj.kfefr ;k
LVkbfd;ksehVªh dgykrk gSA ;g “kCn xzhd Hkk’kk ds nks “kCnksa
Stoichion ¼rÙo½ vkSj nwljk metron ¼ekiu½ ds la;ksx ls
cuk gqvk gSA ftld vFkZ gksrk gS& rÙo dk ekiuA
jjlehdj.kferh dk jlk;u foKku ,oa jklk;fud m|ksxksa esa
egRoiw.kZ mi;ksx gS] ftlds vUrxZr fØ;kdkjdksa ;k mRiknksa
dh ek=k dh x.kuk dh tkrh gSA jllehdj.kferh }kjk
vfHkfØ;k ds fØ;kdkjdksa dks ;k mRiknksa dh ek=kRed x.kuk
djus ds fy, loZçFke ml vfHkfØ;k dh larqfyr lehdj.k
(balanced equation) fy[kk tkuk vfuok;Z gSA larqfyr
lehdj.k esa fy[ks x, vadksa dks LVkbfd;ksfefVªd xq.kkad
(stoichiometric coefficients) dgrs gSa] tks oLrqr%
fØ;kdkjdksa ;k mRiknksa ds eksy dks vfHkO;Dr djrs gSaA tSls]
feFksu ds ngu dk lehdj.k gS &

OH2COO2CH 2224 

bl vfHkØ;k esa LVkWfd;ksfefVªd xq.kkadksa ls Li’V gksrk gS fd
,d eksy feFksu xSl 2 eksy vkWDlhtu ds lkFk fØ;k dj 1
eksy dkcZu MkbvkWDlkbM rFkk 2 eksy ty cukrk gSA

jllehdj.kferh ij vk/kkfjr ç”uksa dks gy djus
ds fy, fo|kFkhZ dks vfHkfØ;k dk larqfyr lehdj.k] eksy
vo/kkj.kk rFkk mfpr ek=dksa dk Kku gksuk vko”;d gSA

tSls& fdlh jklk;fud vfHkfØ;k ds lehdj.k ls
gesa D;k&D;k lwpuk,a çkIr gks ldrh gSa] blds fy, fuEufyf[kr
vfHkfØ;k ij /;ku nsa &
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         2223 COOHCaCl2HClCaCO 
eksyj  40$12$3x16 $ 2¼1$35-5½40$2x35-5$2x1$16
nzO;eku                                     $12$2x16
eksyj æO;eku ¾ 100 $ 73  ¾ 111 $ 18 $ 44
mijksDr jklk;fud lehdj.k ls fuEufyf[kr lwpuk,a çkIr
gksrh gSa&
(i) okLrfod :i ls vfHkfØ;k esa Hkkx ysus okys inkFkks± dk Kku
gksrk gSA tSls mijksDr vfHkØ;k esa fØ;kdkjdksa ds :i esa
CaCO3 rFkk HCl gSa rFkk mRikn CaCl2, H2O rFkk CO2 gSaA
(ii) fØ;kdkjdksa vkSj mRiknksa ds chp ek=kRed ¼g esa Hkkj½
laca/kksa dk Kku gksrk gS tSls tgka 100g  CaCO3 vkSj 73g
HCl fØ;k dj 111g CaCl2, 18g  H2O rFkk 44g  CO2

cukrs gSaA
(iii) xSlh; vfHkfØ;kvksa esa xzke v.kq vk;ru ds :i esa xSlksa dk
vk;ru çnf”kZr gksrk gSA ;gka 1 mol CO2 çkIr gksrh gS vFkkZr~
ek-rk-nk- ij 22-4L CO2 çkIr gksxhA

jllehdj.kferh ls lacaf/kr x.kukvksa dks le>us ds
fy, fuEufyf[kr mnkgj.kksa ij /;ku nsa &
mnkgj.k 8 % ukbVªkstu vkSj gkbMªkstu dh fØ;k }kjk 8-2
mol veksfu;k cukus esa ukbVªkstu ds fdrus eksy pkfg,\
gy % vfHkfØ;k dk larqfyr lehdj.k fy[kus ij] &

322 NH2H3N 

bl vfHkfØ;k dh jllehdj.kferh ls ;g Kku gksrk gS fd 1
mol N2 ls 2 mol veksfu;k curh gSA vr% ge fy[k ldrs gSa
fd 2 mol veksfu;k cuus esa 1 mol ukbVªkstu pkfg,A

blfy, 8-2 mol veksfu;k cuus esa 1.4
2

2.81



 mol ukbVªkstu

pkfg,A
mnkgj.k 9 % ;fn fdlh ç;ksx esa 2-4 mol vkWDlhtu dh
t:jr gS rks fdrus g iksVSf”k;e DyksjsV dk vi?kVu fd;k
tk,\
gy % pwafd iksVSf”k;e DyksjsV (KClO3) ds vi?kVu ls vkWDlhtu
çkIr gksrh gS vr% vfHkfØ;k dk larqfyr lehdj.k fy[kus ij]

23 O3KCl2KClO2 

bl vfHkfØ;k dh jllehdj.kferh ls Kkr gksrk gS fd
vkWDlhtu ds rhu eksy çkIr djus ds fy, KClO3 ds 2 mol
dh vko”;drk gksrh gSA vr% 2-4 mol vkWDlhtu çkIr djus

ds fy, 2-4 mol vkWDlhtu x 
32 mol KClO

3 mol vkWDlhtu  ¾ 1-6 mol

         
 KClO3

pwafd KClO3 dk eksyj æO;eku ¾ 39$35-5$3x16 ¾ 122-5

g @mol–1 gSA
vr% 1-6 mol KClO3 dk æO;eku gksxk 1.6 x 122.5 =
196.0g
mnkgj.k 10 % 5-2 L dkcZu eksuksvkWDlkbM dks CO2 esa
cnyus ds fy, ek-rk-nk- ij fdrus yhVj vkWDlhtu dh
vko”;drk gksxh\
gy % larqfyr lehdj.k fy[kus ij &

22 CO2OCO2 

       2 mol          1 mol            2 mol
     2x22-4 L   1x22-4 L
vfHkfØ;k dh jllehdj.kferh ls Kkr gS fd &
2x22-4 L CO dks NTP ij CO2 esa cnyus ds fy, 22-4 L
vkWDlhtu pkfg,] blfy, 5-2 L CO dks NTP ij CO2 esa
cnyus ds fy, vkWDlhtu pkfg, ¾

6.22.5
4.222

4.22



 L

1-5-1 foy;uksa esa vfHkfØ;kvksa dh jllehdj.kferh
(Solution Stoichiometry) -

fdlh ,d inkFkZ ds foy;u dks nwljs inkFkZ ds
foy;u esa feykus ij gksus okyh vfHkfØ;kvksa dh la[;k cgqr
vf/kd gS blfy, foy;uksa dk mi;ksx djrs le; jklk;fud
x.kukvksa dk vfHkKku vko”;d gSA vc ç”u ;g mBrk gS fd
foy;u ds fuf”pr vk;ru esa foys; (solute) inkFkZ dh ek=k
dks fdl çdkj çnf”kZr djsa\ bldh dbZ fof/k;ka gSa tSls ;fn
ge 100g foy;u esa mifLFkr foys; dh xzkeksa esa ek=k O;Dr
djsa rks ;g çfr”kr ek=k (%) dgykrh gSA ijUrq fdlh inkFkZ
¼foys;½ ds foy;u dh lkaærk (concentration) O;Dr djus
ds fy, jlk;u esa foy;u ds fuf”pr vk;ru esa mifLFkr
foys; dh mol la[;k dk mi;ksx fd;k tkrk gSA bls eksyjrk
dgrs gSaA vr% fdlh foy;u dh eksyjrk] 1L foy;u esa
mifLFkr foys; inkFkZ ds eksyksa dh la[;k gSA vr%

eksyjrk (M) = 

;gka eksyjrk dk ek=d] ftls M }kjk n”kkZ;k x;k gS]
mldk vFkZ eksy çfr yhVj (mol L_1) ;k mol dm_3 gSA
foy;u dh lkaærk Kkr djus ds ckn foy;u ij vk/kkfjr
jllehdj.kferh ds ç”uksa dks gy fd;k tk ldrk gSA tSls
;fn 18-25 g NaOH dks ty esa ?kksydj 200 mL foy;u
cuk;k tk, rks ml foy;u dh eksyjrk D;k gksxh\ ,sls ç”uksa
dks gy djus ds fy, NaOH ds mol Kkr djrs gSa vFkkZr~
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18-25@40 rFkk 200 mL dks L esa cnyus ij  200@1000 L
çkIr gksrk gSA vc Åij fy[ks lw= esa eku j[kus ij &

foy;u dh eksyjrk ¾ 
18.25 1000 2.28 M

40 200
´

=
´

bl çdkj fdlh foy;u dh eksyjrk Kkr gks tkus ij mlds
fuf”pr vk;ru esa mifLFkr foys; dh ek=k dh x.kuk dj
ldrs gSaA foy;u dh lkaærk çnf”kZr djrs le; eksyjrk ds
vykok vU; fof/k;ka Hkh ç;qDr gksrh gSa] tSls &

eksyyrk (m) = 

rFkk ukWeZyrk (N) = 

dqN mnkgj.kksa }kjk foy;u dh jllehdj.kferh ij vk/kkfjr
x.kukvksa dks le>k tk ldrk gSA
mnkgj.k 11 % O;kolkf;d :i esa çkIr lkaæ HCl ds uewus
esa 38% HCl gksrk gS ¼æO;eku ds vk/kkj ij½ rks bldh
eksyjrk D;k gksxh\ ¼foy;u dk ?kuRo ¾ 1-19 g cm&3½
gy % 38% HCl ¼æO;eku ds vk/kkj ij½] dk vFkZ gqvk fd
100g foy;u esa 38g HCl mifLFkr gSA

vr% foy;u dk vk;ru ¾  ¾ 19.1
100

¾ 84-03 cm3

rFkk HCl ds eksy ¾ 5.36
38

 ¾ 1-04 mol

vr% foy;u dh eksyjrk ¾ 03.84
100004.1 

 ¾ 12.38 M

mnkgj.k 12 % BaCl2 ds tyh; foy;u ftlesa 10-0g
BaCl2 mifLFkr gS] esa 0-5 M lksfM;e lYQsV dk 250 mL
fefJr fd;k x;k gks rks BaCl2 ds fdrus g çkIr gksaxs\
gy % mijksDr ç”ukuqlkj larqfyr lehdj.k fy[kus ij &

NaCl2BaSOSONaBaCl 4422 

vc lcls igys BaCl2 rFkk Na2SO4 ds eksy dh x.kuk djrs
gSaA
0-5 M lksfM;e lYQsV dk vFkZ gqvk fd 1000 mL foy;u
esa lksfM;e lYQsV ds 0-5 mol fo|eku gSaA vr%
1000 mL- foy;u esa lksfM;e lYQsV mifLFkr gS 0-5 mol
 250 mL foy;u esa lksfM;e lYQsV mifLFkr ¾

¾ 250
1000

5.0
  ¾ 0.125 mol Na2SO4

blh çdkj BaCl2 ds mol ¾ 208
10

 ¼pwafd BaCl2 dk eksyj

nzO;eku 208 gksrk gS½
¾ 0.048 mol BaCl2

mijksDr lehdj.k dh jllehdj.kferh ls Kkr gksrk gS fd 1
mol BaCl2] 1 mol Na2SO4 ds lkFk fØ;k djrk gSA vr%
0-048 mol BaCl2 rFkk 0-048 mol Na2SO4 ds e/; gh
fØ;k gksxhA
;gka Li’V gS fd 1 mol BaCl2 ls curk gS ¾ 1 mol BaSO4

blfy, 0-048 mol BaCl2 ls curk gS ¾ 1 x 0.048
= 0.048 mol BaSO4 cusxkA
vr% BaSO4 dh g esa ek=k ¾ 0-048 x  233
¼BaSO4 dk g eksyj nzO;eku ¾ 233g½ ¾ 11-18g

1-6 ijek.kq nzO;eku (Atomic Mass) -
rÙo dk ,d NksVk ls NksVk d.k tks jklk;fud fØ;k

esa Hkkx ysrk gS ijUrq LFkkbZ LorU= voLFkk esa ugha ik;k tkrk
gS] ijek.kq dgykrk gSA

vFkkZr~ fdlh rÙo dk ijek.kq nzO;eku og la[;k
gS tks ;g O;Dr djrk gS fd ml rÙo dk ,d ijek.kq
gkbMªkstu ds ,d ijek.kq ls fdruk xquk Hkkjh gSA

rÙo dk ijek.kq nzO;eku ¾ 

ijek.kq nzO;eku ,d lkis{k la[;k gS vr% bldh dksbZ
bdkbZ ugha gksrh gSA vr% tc ;g dgk tk, fd vkWDlhtu dk
ijek.kq nzO;eku 16 gS] bldk vFkZ ;g ugha gS fd vkWDlhtu
ds ijek.kq dk nzO;eku 16g gSA bldk rkRi;Z gS fd vkWDlhtu
ijek.kq gkbMªkstu ijek.kq ls 16 xquk Hkkjh gSA

lu~ 1908 ds i”pkr~ gkbMªkstu ds LFkku ij O16 ds
ijek.kq Hkkj ds 1@16 osa Hkkx dks bdkbZ ds :i esa ekudj
vU; rÙoksa ds ijek.kq nzO;eku O;Dr fd, x,A vr% fdlh rÙo
dk ijek.kq nzO;eku og la[;k gS tks ;g O;Dr djrh gS fd
ml rÙo dk ,d ijek.kq O16 ds ,d ijek.kq ds 1@16 osa Hkkx
ls fdruk xquk Hkkjh gSA
rÙo dk vkisf{kd ijek.kq nzO;eku ¾

¾ 
rÙo d s ,d ijek.k q dk nOz ;eku

vkWDlhtu ds ,d ijek.kq dk 1@16oa s Hkkx dk nOz ;eku

bl vk/kkj ij gkbMªkstu dk ijek.kq nzO;eku 1-008
vkrk gSA

vktdy rÙo ds ijek.kq nzO;eku C12 ds 1@12 osa
Hkkj dks bdkbZ ekudj O;Dr fd, tkrs gSaA vr%
rÙo dk ijek.kq nzO;eku ¾

¾ 12C
rÙo ds ,d ijek.k q dk nOz ;eku
d s ,d ijek.k q dk 1@12 ok¡ Hkkx
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1-6-1 ijek.kq nzO;eku Kkr djus dh fof/k;ka &
ijek.kq nzO;eku Kkr djus dh fuEufyf[kr fof/k;ka gSa &
1- dSuhtkjks fof/k
2- M~;wyksax vkSj isfVV fof/k
3- rqY;kadh Hkkj ,oa la;kstdrk ls
4- DyksjkbM ds ok’i ?kuRo ls

1- dSuhtkjks fof/k & ;g fof/k bl /kkj.kk ij  vk/kkfjr gS
fd fdlh rÙo ds vusdksa ;kSfxdksa esa ,d ;kSfxd ,slk vo”;
gksrk gS ftlesa ,d v.kq esa ml rÙo dk ,d gh ijek.kq gksA ml
;kSfxd esa ml rÙo dh ek=k gh mldk ijek.kq nzO;eku gksxhA
dSuhtkjks fof/k }kjk fdlh rÙo dk ijek.kq Hkkj fuEufyf[kr
inksa ds Øe esa Kkr fd;k tkrk gS &
¼1½ rÙo ds fofHkUu ;kSfxdksa dk ok’i ?kuRo Kkr dj mudk
vkf.Okd æO;eku Kkr dj ysrs gSa &
vkf.Okd æO;eku ¾ 2 x ok’i ?kuRo
¼2½ lHkh ;kSfxdksa esa ml rÙo dh çfr”kr ek=k fo”ys’k.k }kjk
Kkr dh tkrh gSA
¼3½ çfr”kr ek=k ds vk/kkj ij fofHkUu ;kSfxdksa ds v.kq esa rÙo
dh ek=k dh x.kuk dh tkrh gSA
¼4½ bu ;kSfxdksa esa rÙo dk U;wure Hkkj gh mldk ijek.kq
nzO;eku gksrk gSA

lkj.kh 1-4

ukbVªkstu ds fofHkUu ;kSfxdksa esa ukbVªkstu dk Hkkj Kkr dj
mldk ijek.kq æO;eku Kkr fd;k tk ldrk gSA lkj.kh 1-4
ls Li’V gS fd ;kSfxdksa NH3, NO vkSj NO2 esa ukbVªkstu dk
U;wure Hkkj gS rFkk bldk eku 14 gS] vr% ukbVªkstu dk
ijek.kq æO;eku 14 gksxkA
mnkgj.k 13 % fuEufyf[kr vkadM+ksa ds vk/kkj ij QkWLQksjl
dk laHkkfor ijek.kq nzO;eku Kkr dhft;s &

gy % vkf.od nzO;eku ¾ ok’i ?kuRo x 2

;kSfxd esa QkWLQksjl dh ek=k ¾

mi;qZDr ;kSfxdksa ds ,d v.kq esa QkWLQksjl ds Hkkj dh x.kuk
fuEufyf[kr çdkj ls dh tk ldrh gS &

1- 9960.61
100

6.6199
100

36.56110




2- 9972.61
100

72.6199
100

66.43142




3- 0039.31
100

395.3100
100

87.1452.208




4- 9960.30
100

6.3099
100

60.24126




5- 9916.30
100

165.3099
100

19.205.153




6- 9824.61
100

24.6198
100

92.27222




mi;qZDr ;kSfxdksa esa QkWLQksjl dk U;wure Hkkj 30-99
gSA vr% QkLWQksjl dk laHkkfor ijek.kq nzO;eku 31 gSA

dSfutkjks dh fof/k }kjk fudkys x, ijek.kq nzO;eku
ds eku rHkh fo”oluh; gksrs gSa tc ml rÙo ds vusd ;kSfxdksa
dks ç;ksx esa fy;k tk,A ;fn ,sls ;kSfxd i;kZIr la[;k esa
ugha fy, tk;sa rks dHkh&dHkh x.kuk }kjk çkIr ijek.kq nzO;eku
dk eku okLrfod ijek.kq nzO;eku ls nks xquk ;k rhu xquk Hkh
çkIr gks ldrk gSA

2- M~;wyksax vkSj isfVV fof/k & lu~ 1819 esa M~;wyksax vkSj
isfVV us /kkrqvksa ds ijek.kq nzO;eku vkSj fof”k’V Å’ek ds
v/;;u ds vk/kkj ij fuEufyf[kr fu;e çLrkfor fd;k &

fdlh Bksl /kkrq ds fof’k"V Å"ek vkSj mlds
ijek.k q nzO;eku dk xq.kuQy yxHkx 6-4 ds cjkcj
gksrk gSA

eksyj
nzO;&
eku

eksyj
nzO;eku
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fof”k’V Å’ek x ijek.kq nzO;eku ¾ 6-4 ¼yxHkx½
vr% yxHkx ijek.kq nzO;eku ¾ 6-4@fof”k’V Å’ek

M~;wyksax vkSj isfVV fu;e ds vk/kkj ij rÙoksa] fo”ks’k
rkSj ij Bksl /kkrqvksa ds yxHkx ijek.kq nzO;eku Kkr fd, tk
ldrs gSaA yxHkx ijek.kq nzO;eku ds eku ds vk/kkj ij lgh
ijek.kq nzO;eku dh x.kuk fuEufyf[kr çdkj dh tkrh gS &
1- rÙo dk rqY;kadh Hkkj fdlh mi;qDr fof/k ls Kkr dj fy;k
tkrk gSA
2- ijek.kq nzO;eku esa rqY;kadh Hkkj dk yxHkx ¼tks M~;wyksax ,oa
isfVV fu;e ls Kkr fd;k gS½ Hkkx nsdj la;kstdrk Kkr djrs
gSaA ;fn la;kstdrk dk eku iw.kk±d esa ugha vkrk gS rks mls
iw.kk±d esa cny ysrs gSa D;ksafd la;kstdrk lnSo iw.kk±d esa gh
gksrh gSA

la;kstdrk ¾ 
yxHkx ijek.k q nOz ;eku

rYq ;kadh Hkkj

3- bl la;kstdrk ¼iw.kk±d½ dks rqY;kadh Hkkj ls xq.kk dj lgh
ijek.kq nzO;eku Kkr djrs gSaA

ijek.kq nzO;eku ¾ la;kstdrk x rqY;kadh Hkkj
mnkgj.k 14 % 1-27g fVu vkWDlkbM ds vip;u ls 1g fVu
çkIr gksrk gSA fVu dh fof”k’V Å’ek 0-0556 gSA /kkrq dk
ijek.kq nzO;eku Kkr dhft;sA
gy % ¼i½ /kkrq dk fudVre ijek.kq nzO;eku Kkr djuk
M~;wyksax vkSj isfVV ds fu;e ls &
fVu dk yxHkx ijek.kq nzO;eku ¾ 6-4@fof”k’V Å’ek

¾ 11.115
0556.0

4.6


¼ii½ /kkrq dk rqY;kadh Hkkj Kkr djuk &
fVu vkWDlkbM dk Hkkj ¾ 1-27g
fVu /kkrq dk Hkkj ¾ 1-0g
vr% 1g fVu ls la;qDr vkWDlhtu dk Hkkj ¼1-27 & 1-0½
¾ 0-27g
/kkrq dk rqY;kadh Hkkj ¾

¾ 

vr% fVu dk rqY;kadh Hkkj ¾ 63.29
27.0
81




¼ii½ /kkrq dk lgh ijek.kq nzO;eku Kkr djuk &
vr% fVu dk lgh ijek.kq nzO;eku ¾ la;kstdrk x rqY;kadh
Hkkj
¾ 29-63 x 4 ¾ 118-52

3- rqY;kadh Hkkj ,oa la;kstdrk ls & fdlh rÙo ds
rqY;kadh Hkkj ,oa la;kstdrk esa fuEufyf[kr lEcU/k gS &
rÙo dk ijek.kq nzO;eku ¾ rÙo dk rqY;kadh Hkkj x la;kstdrk
mnkgj.k 15 % ,d rÙo dk rqY;kadh Hkkj 9 gks rFkk mldh
la;kstdrk 3 gks rks mldk ijek.kq nzO;eku Kkr dhft;sA
gy % ijek.kq nzO;eku ¾ rqY;kadh Hkkj x la;kstdrk
¾ 9 x 3 ¾ 27

4- DyksjkbM ok"i ?kuRo ls & ;g fof/k mu rÙoksa ds fy,
mi;ksxh gS tks ok’i”khy DyksjkbM cukrs gSaA bl fof/k }kjk
rÙoksa dk ijek.kq nzO;eku fuEufyf[kr inksa esa Kkr djrs gSa &
1- ;kSfxd ds ok’i ?kuRo dks nqxquk djds eksyj nzO;eku Kkr
dj ysrs gSaA
2- rÙo ds rqY;kadh Hkkj] ;kSfxd ds eksyj nzO;eku ds vk/kkj
ij rÙo dh la;kstdrk dh x.kuk fuEufyf[kr lw= ls dh
tkrh gS &

la;kstdrk ¾ 
ok"i'khy Dykjs kbM dk eksyj nOz ;eku

rÙo dk rYq ;kadh Hkkj $ 35-5

3- la;kstdrk vkSj rqY;kadh Hkkj dks xq.kk dj lgh ijek.kq
nzO;eku Kkr fd;k tkrk gSA

ijek.kq nzO;eku ¾ rqY;kadh Hkkj x la;kstdrk
mnkgj.k 16 % ,d rÙo dk rqY;kadh Hkkj 4 gSA blds ,d
DyksjkbM dk ok’i ?kuRo 59-25 gSA bldh la;kstdrk vkSj
ijek.kq nzO;eku dh x.kuk dhft;sA
gy % DyksjkbM dk ok’i ?kuRo ¾ 59-25

 DyksjkbM dk eksyj nzO;eku ¾ 2 x 59-25 ¾ 118-50

la;kstdrk ¾ 
Dykjs kbM dk ekys j nzO;eku
rÙo dk rqY;kda h Hkkj $ 35-5  ¾

¾ 3
3.39
5.118

5.354
5.181




ijek.kq nzO;eku ¾ rqY;kadh Hkkj x la;kstdrk
¾   4        x      3      ¾   12

vr% rÙo dk ijek.kq nzO;eku ¾ 12

1-6-2 eksyj nzO;eku (Molecular Mass) &
v.kq & rÙo ;k ;kSfxd dk og lw{ere d.k tks

LorU= voLFkk esa LFkkbZ jg ldrk gS rFkk ftlesa rÙo ;k
;kSfxd ds lHkh xq.k fo|eku gksa] v.kq dgykrk gSA

H2, O2, N2, O3, Cl2 vkfn rÙoksa ds v.kq gSa ftuesa
,d gh rÙo ds nks ;k vf/kd ijek.kq la;qDr gSaA

;kSfxd dk v.kq nks ;k nks ls vf/kd vleku ijek.kqvksa
ls curk gSA tSls& H2O, HCl, Na2CO3, KNO3, CH4
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bR;kfnA
fdlh rÙo ;k ;kSfxd esa fo|eku lHkh ijek.kqvksa

ds ijek.kq nzO;eku ds ;ksx dks eksyj nzO;eku dgrs gSaA
çkjEHk esa gkbMªkstu ijek.kq dks bdkbZ ekudj mldh

vU; v.kqvksa ds Hkkj ls rqyuk dh tkrh FkhA

eksyj nzO;eku ¾ 

,d v.kq gkbMªkstu ds ,d ijek.kq ls ty dk ,d
v.kq 18 xquk Hkkjh gS blfy, H2O dk eksyj nzO;eku 18 gSA
vktdy fdlh inkFkZ dk eksyj nzO;eku C12 ds 1@12 osa Hkkx
dks bdkbZ ekudj n”kkZ;k tkrk gSA

vkf.od nzO;eku  ¾ 

vkf.od nzO;eku ds fy, tks bdkbZ gksrh gS mls ijek.kq
nzO;eku bdkbZ ,-,e-;w- (Atomic Mass Unit - AMU)
dgrs gSaA
vkf.od eksyj nzO;eku & tc v.kq Hkkj dks xzke esa O;Dr
fd;k tkrk gS rks mls xzke vkf.od nzO;eku ;k eksyj nzO;eku
dgrs gSaA tSls& ty dk eksyj nzO;eku 18 gmol_1 gSA

eksyj nzO;eku Kkr djus dh fof/k;ka &
1- foDVj es;j fof/k 2- jsukYV fof/k

1- foDVj es;j fof/k & bl fof/k }kjk ok’i”khy ;kSfxdksa dk
ok’i ?kuRo Kkr fd;k tkrk gSA ok’i ?kuRo ds eku ds
vk/kkj ij v.kq Hkkj dk eku çkIr fd;k tk ldrk gSA
midj.k &
¼1½ foDVj es;j uyh  ¼2½ rkid tSdsV  ¼3½ gkWQeu cksry
¼4½ xSl tkj

fof/k & uhps fp= esa n”kkZ, vuqlkj ,d foDVj es;j uyh ,d
rkid tSdsV esa dkWdZ dh lgk;rk ls yxk nh tkrh gSA rkid
tSdsV esa ,slk æo Hkjk tkrk gS ftldk DoFkukad ml æo ds
DoFkukad ftldk eksyj nzO;eku fudkyuk gks] ls 30° C ls
vf/kd gksA foDVj es;j uyh esa dqN dkap dh #bZ fcNk nsrs gSa
rkfd gkQeu cksry Mkyus ls VwVs ughaA foDVj es;j uyh ds
Åijh fljs ds ikl ,d eqM+h gqbZ uyh yxh gqbZ gksrh gS tks ikuh
ls Hkjh æksf.kdk esa Mwch jgrh gSA loZçFke tSdsV dks xeZ fd;k
tkrk gSA xeZ djus ij uyh ds vUnj dh ok;q cqycqyksa ds :i
esa æksf.kdk esa gksdj fudyus yxrh gSA tc uyh dh lkjh ok;q
fudy tkrh gS rks cqycqyksa dk fudyuk cUn gks tkrk gS vkSj

uyh ds vUnj dk rki fLFkj gks tkrk gSA vc ,d va”kkafdr
xSl tkj dks ikuh ls Hkj dj æksf.kdk uyh ds fljs ds Åij
myVk j[k nsrs gSaA ,d gkWQeu cksry dks [kkyh rksydj mlesa
og æo ¼0-1&0-2g ½ Hkjdj iqu% rksy ysrs gSa ftldk eksyj
nzO;eku Kkr djuk gksA bl æo ls Hkjh gkWQeu cksry dks
foDVj es;j uyh dk dkWdZ [kksydj Mky nsrs gSa rFkk dkWdZ dks
iqu% cUn dj nsrs gSaA foDVj es;j uyh dk rki gkWQeu cksry
ls Hkjs æo ds DoFkukad ls vf/kd gksus ls vUnj tkrs gh gkQeu
cksry dk dkWdZ Lo;a [kqy tkrk gSA

fp= 1-2 % foDVj es;j midj.k
æo dh ok’i vius vk;ru ds cjkcj uyh esa mifLFkr ok;q dks
gVkrh gSA ;g ok;q xSl tkj esa ,df=r gks tkrh gSA tc xSl
tkj esa ok;q ds cqycqys fudyuk cUn gks tk;sa rks xSl tkj dks
lko/kkuhiwoZd ikuh ls Hkjh nwljh æksf.kdk esa j[kdj xSl tkj
ds vUnj ,oa ckgj dk ikuh dk ry leku djds ok’i dk
vk;ru Kkr dj fy;k tkrk gSA ç;ksx djrs le; ty dk
rki vkSj dejs dk nkc uksV dj fy;k tkrk gS rFkk fuEufyf[kr
x.kuk ds vuqlkj ;kSfxd dk eksyj nzO;eku Kkr fd;k tkrk
gS
çs{k.k &
[kkyh gkWQeu cksry dk Hkkj ¾ W1 g
gkWQeu cksry $ æo dk Hkkj ¾ W2 g
vr% æo dk Hkkj ¾ (W2 & W1) g
xSl tkj esa ok’i dk vk;ru ¾ V1 mL
ty dk rkiØe ¾ t1° C
ok;qe.Myh; nkc ¾ P1 mm
t1° C ij tyh; ruko ¾ P   mm
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vr% “kq’d xSl dk nkc ¾  PP1   mm
x.kuk &

xSl lehdj.k ds vuqlkj 
1

11

T
VP

T
PV



,u-Vh-ih- ij ç;ksx esa

P = 760 mm P1 =   PP1 
V = ? V1 = V1

T = 273 T1 = (273 + t1)

 
 1

11

t273
VPP

273
V760







otz xq.ku djus ij &

    273VPPt273V760 111 

,u-Vh-ih- ij ok’i dk vk;ru ¾ 
 
  760t273

273VPP
V

1

11






¾ X
,u-Vh-ih- ij X mL gkbMªkstu dh ek=k ¾ 0-00009g
vr% æo dk ok’i ?kuRo ¾

¾ 

¾ 00009.0X
WW 12




vr% æo dk eksyj nzO;eku ¾ 2 x ok’i ?kuRo

¾ 00009.0X
WW2 12






mnkgj.k 17 % foDVj es;j uyh esa 0-1680g ok’i”khy ;kSfxd
dks xeZ djus ij 20° lsa-rki ,oa 740mm nkc ij ,df=r gqbZ
xSl dk vk;ru 49-4mL- gSA ;fn 20° lsa-ij tyh; ruko 18
mm rFkk 1 mL gkbMªkstu dk ,u-Vh-ih- ij Hkkj 0-00009 g
gks rks ;kSfxd ds eksyj nzO;eku dh x.kuk dhft;sA

gy % xSl lehdj.k ds vuqlkj 
1

11

T
VP

T
PV



,u-Vh-ih- ij ç;ksx esa
P = 760 mm P1 =  740 & 18 = 722 mm
V = ? V1 = 49.4 mL
T = 273 K T1 = (273 + 20) = 293 K
xSl lehdj.k esa eku j[kus ij &

293
4.49722

273
V760 




otz xq.ku djus ij &
760 x V x 293 = 722 x 49.4 x 273

V = 760293
2734.49722




 = 43.72 mL

,u-Vh-ih- ij 43-72mL  gkbMªkstu dk Hkkj ¾
43-72 x  0-00009 mL
;kSfxd dk ok’i ?kuRo ¾

¾ 

¾ 6959.42
00009.072.43

1680.0




vr% ;kSfxd dk eksyj nzO;eku ¾ 2 x 42-69 ¾ 85-3918

2- jsukWYV fof/k & ;g fof/k xSlksa dk v.kq Hkkj Kkr djus ds
fy, ç;ksx esa ykbZ tkrh gSA leku vk;ru ,oa leku Hkkj
okys ok;qjfgr nks cYcks dks ,d jklk;fud rqyk ds nksuksa
iyM+ksa ij yVdk fn;k tkrk gSA ¼fp= la- 1-3½ rqyk dks
lUrqfyr dj ,d cYc esa og xSl Hkjh tkrh gS ftldk v.kq
Hkkj Kkr djuk gksA bl çdkj cYc esa Hkjh xSl dk Hkkj Kkr
dj ysrs gSaA vc cYc esa ls xSl fudky dj mlh rki ,oa nkc
ij mlesa gkbMªkstu xSl Hkj nsrs gSa rFkk gkbMªkstu dk Hkkj Kkr
dj ysrs gSaA fuEufyf[kr çdkj x.kuk }kjk xSl dk v.kq Hkkj
Kkr fd;k tk ldrk gS &

fp= 1-3 % jklk;fud rqyk
x.kuk & xSl dk ok’i ?kuRo ¾
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vr% xSl dk eksyj nzO;eku ¾ 2 x ok’i ?kuRo
;fn mi;qZDr ç;ksx esa cYc dk vk;ru Kkr gks rks

dsoy ml xSl ds Hkkj ls Hkh] ftldk eksyj nzO;eku Kkr djuk
gks] v.kq Hkkj dh x.kuk dh tk ldrh gSA gkbMªkstu dk Hkkj
Kkr djus dh vko”;drk ugha jgrh gSA

x.kuk & ok;qe.Myh; rki vkSj nkc ij xSl ds Kkr vk;ru
(V1) dk Hkkj (W) mi;qZDr ç;ksx ls Kkr fd;k tkrk gSA xSl
lehdj.k }kjk mlh ek=k ds xSl ds ,u-Vh-ih- ij vk;ru dh
x.kuk dh tkrh gSA

1

11

T
VP

T
PV



fuEufyf[kr çdkj ls v.kq Hkkj Kkr fd;k tkrk gS &

 V mL xSl dk ,u-Vh-ih- ij Hkkj ¾ W g
 22400 mL xSl dk ,u-Vh-ih- ij Hkkj ¾

¾ M
1

22400
V
W



tgka M xSl dk eksyj nzO;eku gksxkA

mnkgj.k 18 % 18° C rki rFkk 765 mm nkc ij 645 mL
xSl dk Hkkj 1-355g gSA xSl dk eksyj nzO;eku Kkr dhft;sA

gy % xSl lehdj.k ds vuqlkj ¾ 
1

11

T
VP

T
PV



,u-Vh-ih- ij ç;ksx esa
P = 760 mm P1 =  765 mm
V = ? V1 = 645 mL
T = 273 K T1 = (273 + 18) = 291 K
xSl lehdj.k esa eku j[kus ij &

291
645765

273
V760 




otz xq.ku djus ij &
760 x V x 291 = 765 x 645 x 273

vr% V = 
760291

273645765



 609.08 mL

 609mL xSl dk ,u-Vh-ih- ij Hkkj ¾ 1-355 g

  1mm xSl dk ,u-Vh-ih- ij Hkkj ¾ 609
355.1

vr% 22400 mL xSl dk ,u-Vh-ih- ij Hkkj ¾

¾ 8377.4922400
609
355.1



vr% xSl dk eksyj nzO;eku ¾ 49-8377

1-6-3 rqY;kadh Hkkj (Equivalent Weight) &
inkFkks± dh lerqY; ek=kvksa dh rqyuk muds rqY;kadh

Hkkj ds vk/kkj ij dh tkrh gSA Hkkj dh nf̀’V ls gkbMªkstu dk
1 Hkkx vkWDlhtu ds 8 Hkkx] Dyksjhu ds 35-5 Hkkx rFkk
lksfM;e ds 23 Hkkx ds lerqY; gSA vFkkZr~ bu rÙoksa dk
ijLij la;ksx ;k foLFkkiu bUgha Hkkxksa ds vuqlkj gksrk gSA
bUgha lerqY; Hkkxksa dks budk rqY;kadh Hkkj dgrs gSaA vFkkZr~
fdlh rÙo dk rqY;kadh Hkkj mldk og Hkkj gS tks Hkkj dh
nf̀’V ls gkbMªkstu ds 1-008 Hkkx] vkWDlhtu ds 8 Hkkx ;k
Dyksjhu ds 35-5 Hkkx ls la;ksx djrk gS vFkok mudks mu
;kSfxdksa esa ls foLFkkfir djrk gSA tSls &
1- ty esa vkWDlhtu ds 16 Hkkx] gkbMªkstu ds 2 Hkkx ls
la;qDr gksrs gSaA vr% vkWDlhtu ds 8 Hkkx] gkbMªkstu ds 1 Hkkx
ls la;qDr gksaxs] blfy, vkWDlhtu dk rqY;kadh Hkkj 8 gksxkA
,d Hkkx gkbMªkstu ¾ 8 Hkkx vkWDlhtu ¾ 35-5 Hkkx Dyksjhu
¾ 23 Hkkx lksfM;e
2- MgCl2 esa 24 Hkkx eSXuhf”k;e] Dyksjhu ds 71 Hkkx ls
la;qDr gS blfy, Dyksjhu ds 35-5 Hkkx ls eSXuhf”k;e ds 12
Hkkx la;qDr gksaxsA vr% eSXuhf”k;e dk rqY;kadh Hkkj 12 gksxkA

tc rqY;kadh Hkkj dks xzke esa çnf”kZr fd;k tkrk gS
rks mls xzke rqY;kadh Hkkj dgrs gSaA
Dyksjhu dk rqY;kadh Hkkj ¾ 35-5
Dyksjhu dk xzke rqY;kadh Hkkj ¾ 35-5g

rqY;kadh Hkkjksa esa fofo/krk & ;fn ,d rÙo nwljs rÙo ds
lkFk feydj ,d ls vf/kd ;kSfxd cukrk gS vFkkZr~ muds
la?kVu fHkUu&fHkUu gksa rks rÙo dk rqY;kadh Hkkj Hkh fHkUu gksrk
gSA

rqY;kadh Hkkj rÙo dh la;kstdrk ij fuHkZj djrk gS&

rÙo dk rqY;kadh Hkkj ¾ 
rÙo dk ijek.k q nOz ;eku

la;kts drk
tSls dkWij nks çdkj ds vkWDlkbM cukrk gS %
1- Cu2O D;wçl vkWDlkbM
2- CuO D;wfçd vkWDlkbM

Cu2O esa dkWij dk rqY;kadh Hkkj ¾ 1
57.63

CuO esa dkWij dk rqY;kadh Hkkj ¾ 
dkWij dk ijek.kq nOz ;eku

la;kts drk

vEyksa ds rqY;kadh Hkkj & fdlh vEy dk rqY;kadh Hkkj og
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Hkkj gS ftlesa ,d xzke çfrLFkkiuh; gkbMªkstu gksA tSls HCl,
H2SO4 rFkk CH3COOH esa çfrLFkkiuh; gkbMªkstu 1] 2
rFkk 1 gSA
vEy esa çfrLFkkiuh; gkbMªkstu dh la[;k mldh {kkjdrk
dgykrh gSA bl çdkj &

vEy dk rqY;kadh Hkkj ¾ 
vEy dk ekys j nOz ;eku

{kkjdrk

vr% HCl dk rqY;kadh Hkkj ¾ 
HCl dk eksyj nOz ;eku

1

¾ 5.36
1

5.36
1

5.351




H2SO4 dk rqY;kadh Hkkj ¾ 2 4H SO dk eksyj nOz ;eku
2

¾ 49
2

98
2

64322




CH3COOH dk rqY;kadh Hkkj ¾ 3CH COOHdk eksyj nOz ;eku
1

      ¾ 60
1
60

1
1161612312




mnkgj.kkFkZ] vkWDlsfyd vEy (COOH)2 dh {kkjdrk 2 gSA

vr% vkWDlsfyd vEy dk rqY;kadh Hkkj ¾ 
vEy dk eksyj nOz ;eku

2

¾ 45
2

90
2

)1161612( 2 


fØLVyh; vkWDlsfyd vEy (C2O4H2.2H2O) dk eksyj
nzO;eku ¾ 126 gSA
vr% fØLVyh; vkWDlsfyd vEy dk rqY;kadh Hkkj ¾

¾ 63
2

126
2

32426424




{kkjdksa ds rqY;kadh Hkkj & fdlh {kkjd dk rqY;kadh Hkkj]
mldk og Hkkj gS tks fdlh vEy ds 1g rqY;kadh Hkkj ls fØ;k
djrk gSA

OHNaClNaOHHCl 2

36-5g   40g
blhfy, NaOH dk rqY;kadh Hkkj 40g gqvkA
{kkjd dk rqY;kadh Hkkj fuEufyf[kr lw= ls Hkh n”kkZ;k tk ldrk
gS &

{kkjd dk rqY;kadh Hkkj ¾ 
{kkjd dk ekys j nOz ;eku

vEyh;rk

KOH dk rqY;kadh Hkkj ¾ 
KOH dk eksyj nOz ;eku

1

Ca(OH)2 dk rqY;kadh Hkkj ¾ 2Ca(OH)  dk ekys j nzO;eku
2

Al(OH)3 dk rqY;kadh Hkkj ¾ 3Al(OH)  dk ekys j nzO;eku
3

ewydksa ds rqY;kadh Hkkj &

ewyd dk rqY;kadh Hkkj ¾ 
eyw d dk ekys j nOz ;eku
eyw d dh l;a kts drk

tSls SO4
2_ dk rqY;kadh Hkkj ¾ 48

2
96

2
16432




PO4
3_ dk rqY;kadh Hkkj ¾ 67.31

3
95

3
16431




;kSfxdksa ds rqY;kadh Hkkj & fdlh yo.k dk rqY;kadh Hkkj
mlesa mifLFkr ewydksa ds rqY;kadh Hkkj dk ;ksx gksrk gSA
CaCO3 dk rqY;kadh Hkkj ¾
¾ Ca2+ dk rqY;kadh Hkkj $ CO3

2_ dk rqY;kadh Hkkj

CO3
2_ dk rqY;kadh Hkkj ¾ 

2 –

3
CO dk ekys j nzO;eku

la;kts drk

¾ 20
2
40



Ca2+ dk rqY;kadh Hkkj ¾ 
2Ca + dk ekys j nzO;eku

la;kts drk

¾ 30
2

60
2

4812




blfy, CaCO3 dk rqY;kadh Hkkj 20 $ 30 ¾ 50
gksxkA

ijUrq vusd ifjfLFkfr;ksa esa fdlh yo.k dk rqY;kadh
Hkkj Kkr djus ds fy, mi;qZDr lw= lgh eku ugha nsrk gSA

tSls vkWDlhtu vip;u fØ;kvksa esa ç;qDr ;kSfxdksa
ds rqY;kadh Hkkj dh x.kuk vkxs crk, vuqlkj dh tkrh gSA

vkWDlhdkjd dk rqY;kadh Hkkj & vkWDlhdkjd ;kSfxd dk
og Hkkj gS tks vkWDlhdj.k ds fy, 8g vkWDlhtu nsrk gSA
KMnO4 dk vEyh; ek/;e esa rqY;kadh Hkkj ¾

mijksDr fØ;k esa KMnO4 ds nks eksy 80g vkWDlhtu
nsrs gSaA
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 424 SOH3KMnO2

   O5OH3MnSO2SOK 2442 

vr% 8 g vkWDlhtu çkIr gksxh ¾ 

g KMnO4 lsA

blfy, KMnO4 dk rqY;kadh Hkkj ¾ 

¾ 6.31
10
316

10
1582




vipk;d dk rqY;kadh Hkkj & vipk;d ;kSfxd dk og Hkkj
tks vkWDlhdj.k fØ;k esa 8g vkWDlhtu ls la;ksx djrk gS]
vipk;d dk rqY;kadh Hkkj dgykrk gSA

 OSOHFeSO2 424    OHSOFe 2342 

mijksDr fØ;k esa FeSO4 ds nks eksy 16g vkWDlhtu
ls fØ;k djrs gSaA

vr% 8g vkWDlhtu ls FeSO4 dk ,d eksy fØ;k
djrk gSA

blhfy, FeSO4 dk rqY;kadh Hkkj ¾ 1 x eksyj
nzO;eku ¾ 1 x 104 ¾ 104

rqY;kadh Hkkj Kkr djus dh fof/k;ka & rqY;kadh Hkkj Kkr
djus dh vusd fof/k;ka gSa &
1- gkbMªkstu foLFkkiu fof/k 2- vkWDlkbM fof/k
3- vkWDlkbM vip;u fof/k 4- /kkrq foLFkkiu fof/k

1- gkbMªkstu foLFkkiu fof/k & ;g fof/k mu /kkrqvksa ds
rqY;kadh Hkkj Kkr djus esa mi;ksxh gS tks ruq vEyksa ls fØ;k
dj gkbMªkstu xSl nsrs gSaA
tSls& Ca, Zn, Sn, Mg vkfnA

gkbMªkstu

fudkl
uyhdkWdZ

HCl
'kadq ¶ykLd

Mg

v'kkafdr xSl tkj

LVS.M

fp= 1-4 % gkbMªk stu foLFkkiu fof/k
/kkrq dh ek=k dks ruq H2SO4 ;k ruq HCl dh vf/kdrk esa
fØ;k djokrs gSa rFkk fØ;k ls fudyh gkbMªkstu xSl dk

vk;ru Kkr dj ysrs gSa ¼fp= la- 1-4½ xSl lehdj.k dh
lgk;rk ls ,u-Vh-ih- ij gkbMªkstu xSl ds vk;ru dh x.kuk
dj mldk Hkkj Kkr djrs gSaA /kkrq ds rqY;kadh Hkkj dh x.kuk
fuEufyf[kr çdkj ls dh tkrh gS &
x.kuk &
/kkrq dh ek=k ¾ W1 g
nkc P1 ,oa rki t° C ij ,df=r gkbMªkstu xSl dk vk;ru
¾ V1 mL

xSl lehdj.k ls & 
1

11

T
VP

T
PV



,u-Vh-ih- ij ç;ksx esa
P = 760 mm P1 =  P
V = ? V1 = V1

T = 273 K T1 = (273 + t)
ekuk fd ,u-Vh-ih- ij gkbMªkstu xSl dk vk;ru ¾V mL
 1mL H2 dk ,u-Vh-ih- ij Hkkj ¾ 0-00009g
  VmL H2 dk ,u-Vh-ih- ij Hkkj ¾ V x 0-00009g

/kkrq dk rqY;kadh Hkkj ¾ 

;k /kkrq dk rqY;kadh Hkkj ¾

¾ 

mnkgj.k 19 % 0-205g /kkrq dh vEy ls fØ;k }kjk 17°C
rFkk 755 mm- nkc ij 106-6 mL gkbMªkstu ,df=r gqbZA
;fn 17° C ij ty ruko 14-4 mm gks rks /kkrq dk rqY;kadh
Hkkj Kkr dhft;sA
gy % /kkrq dk Hkkj ¾ 0-205g
gkbMªkstu dk vk;ru ¾ 106-6 mL

xSl lehdj.k ds vuqlkj ¾ 
1

11

T
VP

T
PV



,u-Vh-ih- ij ç;ksx esa
P = 760 mm P1 =  755 _ 14.4 = 740.6 mm
V = ? V1 = 106.6 mL
T = 273 K T1 = (273 + 17) = 290 K

xSl lehdj.k esa j[kus ij ¾ 290
6.1066.740

273
V760 




otz xq.ku djus ij &
760 x V x 290 = 740.06 x 106.6 x 273

V = 789.97
290760

2736.1066.740



 mL
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vr% /kkrq dk rqY;kadh Hkkj ¾

¾ 293.23
789.9700009.0

205.0




2- vkWDlkbM fof/k & cgqr ls /kkrq vkWDlkbM ls fØ;k dj
vkWDlkbM cukrs gSaA dkWij] edZjh] ftad] eSXuhf”k;e vkfn xeZ
djus ij ok;q ls fØ;k dj vkWDlkbM cukrs gSaA bu /kkrqvksa ds
rqY;kadh Hkkj vkWDlkbM cukdj Kkr fd, tk ldrs gSaA /kkrq
dh Kkr ek=k dks Kkr Hkkj okyh ,d dBksj dkap dh nksuksa vksj
ls [kqyh uyh esa j[kdj xeZ djrs gSaA vkWDlkbM dks rksyd
/kkrq ls la;qDr vkWDlhtu dh ek=k Kkr dj ysrs gSa rFkk /kkrq
ds ml Hkkj dh x.kuk dh tkrh gS tks vkWDlhtu ds 8 g ls
la;ksx djrk gSA dHkh&dHkh /kkrq dks ukbVªsV esa cnydj çkIr
ukbVªsV dks xeZ dj Hkh vkWDlkbM çkIr fd;k tkrk gSA

MgO2OMg2 2 

  2233 HNOCuHNO2Cu 

  2223 ONO4CuO2NOCu2 

çs{k.k & /kkrq dk Hkkj ¾ W1 g
/kkrq ds vkWDlkbM dk Hkkj ¾ W2 g
vkWDlhtu dk Hkkj tks W1 g /kkrq ls la;qDr gS ¾
¾ (W2 & W1) g
x.kuk &

 (W2 & W1) g vkWDlhtu la;ksx djrh gS /kkrq ds W1 g
ls

 8 g vkWDlhtu la;ksx djsxh /kkrq ds Hkkj ls ¾

¾ 8
WW

W

12

1 


/kkrq dk rqY;kadh Hkkj ¾  x 8

mnkgj.k 20 % dkWij ds ,d vkWDlkbM esa 88.8% dkWij gS rks
dkWij dk rqY;kadh Hkkj Kkr dhft;sA
gy % ekuk fd dkWij ds vkWDlkbM dk Hkkj ¾ 100 g
dkWij dk Hkkj ¾ 88-8 g
vkWDlhtu dk Hkkj ¾ 100 & 88-8 ¾ 11-2 g
11-2 g vkWDlhtu la;ksx djrk gS ¾ 88-8 g dkWij ls

 1 g vkWDlhtu ls la;ksx djsxk ¾ 2.11
8.88

 8 g vkWDlhtu ls la;ksx djsxk ¾ 43.638
2.11
8.88



vr% dkWij dk rqY;kadh Hkkj ¾ 63-43 gSA

3- vkWDlkbM vip;u fof/k & /kkrq ¼tSls& yksgk] fVu vkfn½
ftuds vkWDlkbM ljyrk ls vipf;r gks tkrs gSa] ds rqY;kadh
Hkkj bl fof/k }kjk Kkr fd, tkrs gSaA bl fof/k ls /kkrq ds
vkWDlkbM dh Kkr ek=k dks gkbMªkstu ds çokg esa xeZ fd;k
tkrk gSA /kkrq vkWDlkbM vipf;r gksdj /kkrq esa cny tkrk
gSA ¼fp= 1-5½ çkIr /kkrq dh ek=k ,oa çkjEHk esa yh xbZ /kkrq
dh ek=k ,oa çkjEHk esa yh xbZ /kkrq ds vkWDlkbM dh ek=kvksa
ds vk/kkj ij /kkrq ds rqY;kadh Hkkj dh x.kuk dh tkrh gSA

cuZj

fp= 1-5 % vkWDlkbM vip;u fof/k

mnkgj.k 21 % 8-1g vk;ju vkWDlkbM ds vip;u ls 5-665 g
vk;ju çkIr gksrk gSA yksgs dk rqY;kadh Hkkj Kkr dhft;sA
gy % /kkrq ds vkWDlkbM dh ek=k ¾ 8-1 g
/kkrq dh ek=k ¾ 5-665 g
5-665 g /kkrq ls la;qDr vkWDlhtu dh ek=k ¾

¾ 8-1 & 5-665 ¾ 2-435 g
2-435 g vkWDlhtu ls la;qDr /kkrq dh ek=k¾5-665 g

 1 g vkWDlhtu ls la;qDr /kkrq dh ek=k ¾ 435.2
665.5

g

 8 g vkWDlhtu ls la;qDr /kkrq dh ek=k ¾

¾ 61.188
435.2
665.5

  g

/kkrq dk rqY;kadh Hkkj ¾ 18-61

DyksjkbM fof/k & ,slh /kkrqvksa ¼tSls lksfM;e] iksVsf”k;e]
flYoj vkfn½ tks ljyrk ls Dyksjhu ls vfHkfØ;k ij DyksjkbM
cukrh gSa] rqY;kadh Hkkj bl fof/k }kjk ljyrk ls Kkr fd,
tk ldrs gSaA /kkrq dh Kkr ek=k dks ikslZyhu Øqlhcy esa
j[kdj Dyksjhu ds vkf/kD; esa xeZ djrs gSaA çkIr /kkrq ds
DyksjkbM dks rksydj la;qDr gqbZ Dyksjhu dh ek=k Kkr dj
yh tkrh gSA
x.kuk &
/kkrq dk Hkkj ¾ W1 g
/kkrq ds DyksjkbM dk Hkkj ¾ W2 g
xzke /kkrq ls la;qDr Dyksjhu dk Hkkj ¾ (W2 & W1) g
vr% 35-5 g Dyksjhu ls la;qDr /kkrq dk Hkkj ¾
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¾ 5.35
WW

W

12

1 


/kkrq dk rqY;kadh Hkkj ¾ 5.35
WW

W

12

1 


mnkgj.k 22 % /kkrq ds 2-00g Hkkj ls 2-656g  /kkrq dk
DyksjkbM çkIr gqvkA /kkrq dk rqY;kadh Hkkj Kkr dhft;sA
gy % /kkrq dk Hkkj ¾ 2.0 g
/kkrq ds DyksjkbM dk Hkkj ¾ 2.656 g
2 g  /kkrq ls la;qDr Dyksjhu dk Hkkj ¾

= (2.656 & 2.00) g ¾ 0-656 g
0-656 g  Dyksjhu la;qDr gksrh gS ¾ 2 g /kkrq ls

 1 g  Dyksjhu la;qDr gksxh ¾ 656.0
2

 g /kkrq ls

 35-5 g Dyksjhu la;qDr gksxh ¾

¾ 23.1085.35
656.0
2



/kkrq dk rqY;kadh Hkkj ¾ 108-23 gSA

5- /kkrq foLFkkiu fof/k & dqN /kkrq,a vU; /kkrqvksa dks muds
;kSfxd ds foy;u esa ls foLFkkfir dj nsrh gSaA mnkgj.kkFkZ]
dkWij lYQsV foy;u esa ;fn yksgs dh NM+ Mkyh tk, rks
fuEufyf[kr fØ;k gksrh gS &

 CuFeSOFeCuSO 44  ¼vo{ksi½

fØ;k’khyrk ds vk/kkj ij /kkrqvksa dks ,d Js.kh
esa O;ofLFkr fd;k x;k gS] bls fo|qr jklk;fud Js.kh
dgrs gSaA bldk ,d NksVk :i uhps n”kkZ;k x;k gS &

Ca > Mg > Zn > Fe > Sn > Cu > Ag > Au
bl Js.kh esa tks /kkrq,a cka;h vksj gSa os mu /kkrqvksa dks

tks nka;h vksj gSa ds ;kSfxdksa esa ls çfrLFkkfir dj ldrh gSaA
foLFkkfir djus okyh /kkrq rFkk foLFkkfir gksus okyh /kkrq ds
Hkkjksa esa ogh vuqikr gksrk gS tks muds rqY;kadh Hkkjksa esa gSA
vFkkZr~ &

 ¾

;fn ,d /kkrq dk rqY;kadh Hkkj Kkr gks rks nwljh /kkrq
dk rqY;kadh Hkkj Kkr fd;k tk ldrk gSA

mnkgj.k 23 % dkWij lYQsV ds foy;u esa 1-40 g  vk;ju
Mkyus ls 1-59 g  dkWij vo{ksfir gksrk gSA vk;ju dk rqY;kadh
Hkkj 28 gS rks dkWij dk rqY;kadh Hkkj Kkr dhft;sA

gy %  ¾ 

¾ 
59.1
40.1

otz xq.ku djus ij &
1-40 x dkWij dk rqY;kadh Hkkj ¾ 28 x 1-59

dkWij dk rqY;kadh Hkkj ¾ 8.31
40.1

59.128




vr% dkWij dk rqY;kadh Hkkj ¾ 31-8 gSA

1-7 vkoksxkæks dk fu;e (Avagadro’s Law)-
MkYVu ds fu;ekuqlkj tc rÙo vkil esa la;qDr gksrs

gSa rks muds ijek.kqvksa esa ,d ljy vuqikr gksrk gSA MkYVu
}kjk bl fl)kUr dks çLrqr djus ds dqN le; i”pkr~ gh
xS&yqlsd us viuk xSlh; vk;ru lEcU/kh fu;e çfrikfnr
fd;kA bl /kkj.kk ij fopkj djrs gq, fd ijek.kq vkil esa
ljy vuqikr esa la;ksx djrs gSa] cthZfy;l us ,d ifjdYiuk
çLrqr dh ftlds vuqlkj xSl ds vk;ru ,oa ijek.kqvksa dh
la[;k esa lh/kk lEcU/k LFkkfir fd;k tk ldrk FkkA cthZfy;l
ds vuqlkj rkieku ,oa nkc dh leku voLFkkvksa esa lHkh xSlksa
ds leku vk;ruksa esa ijek.kqvksa dh la[;k leku gksrh gSA

cthZfy;l dh bl ifjdYiuk ls MkYVu ds bl
fu;e dk mYya?ku gksrk gS ftlds vuqlkj ijek.kq vfoHkkT;
gSA ;g uhps fn, x, mnkgj.k ls Li’V gks tk,xk &

H2         +        Cl2             2 HCl
   1 vk;ru $   1 vk;ru       2 vk;ru
   n ijek.kq $    n ijek.kq          2n la;qDr ijek.kq
   1 ijek.kq $   1 ijek.kq       2 la;qDr ijek.kq
   1@2 ijek.kq $   1@2 ijek.kq       1 la;qDr ijek.kq

vr% mi;qZDr vfHkfØ;k ds vuqlkj gkbMªksDyksfjd
vEy xSl dk ,d ijek.kq gkbMªkstu ds 1@2 ijek.kq vkSj
Dyksjhu ds 1@2 ijek.kq ls çkIr gksuk pkfg,A ysfdu MkYVu
ds fu;ekuqlkj ijek.kq dks foHkkftr ugha fd;k tk ldrk]
vr% cthZfy;l dh mi;qZDr ifjdYiuk vLohdkj dj nh xbZA

mi;qZDr dfBukbZ dks /;ku esa j[krs gq, ,d bVkfy;u
oSKkfud vkoksxkæks ¼1776&1856½ us viuh ifjdYiuk çLrqr
dh] ftldks uhps foLrkj ls le>k;k x;k gSA
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lu~ 1811 esa vkoksxkæks us lq>ko fn;k fd fdlh Hkh
inkFkZ ds lw{e d.k nks çdkj ds gksrs gSa &
1- ijek.kq 2- v.kq
ijek.kq & ijek.kq rÙo dk og NksVk d.k gS tks jklk;fud
fØ;k esa Hkkx ysrk gSA ijek.kq dk LorU= voLFkk esa jguk dksbZ
vko”;d ugha gSA
v.kq & rÙo ;k ;kSfxd dk og NksVs ls NksVk d.k tks LorU=
voLFkk esa jg ldrk gS rFkk ftlesa ml rÙo ;k ;kSfxd ds
lHkh xq.k ik, tkrs gSa] ijUrq og jklk;fud fØ;k esa Hkkx ugha
ysrk gS] v.kq dgykrk gSA jklk;fud vfHkfØ;k esa Hkkx ysus ls
igys og ijek.kqvksa esa VwVrk gS vkSj ;s ijek.kq vfHkfØ;k esa
Hkkx ysrs gSaA

v.kq nks çdkj ds gksrs gSa &
1- rÙo dk v.kq & tSls H2, N2, O2, Cl2, O3 vkfnA ;s v.kq
,d gh çdkj ds ijek.kqvksa ls feydj curs gSaA
2- ;kSfxd dk v.kq & tSls H2O, NH3, HCl vkfnA ;s v.kq
nks ;k vf/kd çdkj ds fHkUu&fHkUu ijek.kqvksa ls feydj curs
gSaA v.kq ,oa ijek.kq esa vUrj Li’V dj vkoksxkæks us fuEufyf[kr
fu;e çfrikfnr fd;kA bls vkoksxkæks fu;e dgrs gSa &

leku rki vkSj nkc ij xSlksa ds leku vk;ruksa esa
v.kqvksa dh la[;k leku gksrh gSA

vkoksxkæks ds fu;e ds vk/kkj ij çk;ksfxd rF;ksa dh
lgh&lgh O;k[;k dh tk ldrh gSA
mnkgj.k 24 % 1 vk;ru gkbMªkstu $ 1 vk;ru Dyksjhu 
2 vk;ru gkbMªkstu DyksjkbM
1 vk;ru esa v.kqvksa dh la[;k n gks rks &

H2         +        Cl2             2 HCl
   1 vk;ru $   1 vk;ru         2 vk;ru
   n v.kq $    n v.kq             2n v.kq
   1@2 v.kq $   1@2 v.kq         1 v.kq

pwafd H2 rFkk Cl2 f}ijek.kqd gSa blfy, buds
1@2 v.kq esa ,d&,d ijek.kq gksaxsA
1 ijek.kq gkbMªkstu $ 1 ijek.kq Dyksjhu 

1 v.kq gkbMªkstu DyksjkbM
vkoksxkæks fu;e ds vk/kkj ij mi;qZDr O;k[;k MkYVu

ijek.kqokn ds vuq:i gSA

1-8 lhekar vfHkdkjd (Limiting Reagent)
jklk;fud vfHkfØ;kvksa dh jllehdj.kfefr ds Kku

ls Li’V gksrk gS fd vfHkfØ;k esa fØ;kdkjd larqfyr jklk;fud
lehdj.k }kjk fu/kkZfjr eksyj vuqikr esa gh fØ;k djds mRikn
nsrs gSaA ijUrq dbZ ckj vfHkfØ;k esa Hkkx ysus okys inkFkZ

larqfyr jklk;fud lehdj.k }kjk fufnZ’V eksyj vuqikrksa esa
mifLFkr ugha gksrs gSaA tSls H2 vkSj O2 ds çR;sd 2 eksy ds
feJ.k esa ;fn fo|qr LQqfyax (electric discharge) çokfgr
fd;k tk, rks uhps fy[ks lehdj.k ds vuqlkj ty çkIr gksxk
&

2 H2       +       O2               2 H2O
¼xSl½        ¼xSl½   ¼æo½
bl lehdj.k esa gkbMªkstu ds nks eksy vkWDlhtu ds

dsoy ,d eksy ls fØ;k dj 2 eksy ty cukrs gSa vkSj
vkWDlhtu dk 1 eksy fØ;k jfgr jgrs gq, vkf/kD; esa jgrk
gSA bl fLFkfr esa gkbMªkstu lhekar vfHkdkjd dgykrk gS
D;ksafd bldh ek=k] mRikn dh ek=k dks fu/kkZfjr djrh gSA
vr% lhekar vfHkdkjd fØ;kdkjh inkFkks± esa ls og inkFkZ gksrk
gS tks vfHkfØ;k iw.kZr% lEiUu gksus ij iwjh rjg ls ç;qDr
(used) gks tkrk gSA vfHkfØ;k ds i”pkr~ cps jgs vfHkdkjd
dks vfrfjDr vfHkdkjd dgk tkrk gSA fdlh nh gqbZ jklk;fud
vfHkfØ;k esa lhekar vfHkdkjd dks fu/kkZfjr djus ds fy,
çR;sd vfHkdkjd dh ek=k ls mRiUu mRikn dh vyx&vyx
x.kuk dj ;g Kkr fd;k tkrk gS fd fdl vfHkdkjd ls
mRikn dh de ek=k cusxh] ogh lhekar vfHkdkjd gksxkA
;fn jklk;fud lehdj.k esa vfHkdkjdksa dh ek=k eksy esa nh
gqbZ gS rks lhekar vfHkdkjd dk fu/kkZj.k ljy gksrk gS ijUrq
;fn eksy ds ctk, fØ;kdkjdksa dh ek=k dks xzke esa fn;k gqvk
gks rks lhekar vfHkdkjd fu/kkZj.k esa dfBukbZ vkrh gSA tSls &
C6H6     +    HNO3       C6H5NO2   +        H2O
  ¼æo½ ¼æo½ ¼æo½ ¼æo½
  cSathu     ukbfVªd vEy    ukbVªkscSathu  ty

mijksDr vfHkfØ;k dh jllehdj.k fefr ls Li’V gS
fd 1 eksy cSathu 1 eksy ukbfVªd vEy ls vfHkfØ;k dj 1
eksy ukbVªkscSathu cukrk gSA vr% ;fn ;g iwNk tk, fd 1-5
eksy C6H6 o 4-5 eksy HNO3 ;fn fØ;k djrs gSa rks lhekar
vfHkdkjd dkSu gksxk rks vklkuh ls dgk tk ldrk gS fd
cSathuA ijUrq ;fn 100 g C6H6 rFkk 100 g HNO3 ds fØ;k
djus ij vfHkfØ;k esa dkSu lhekar vfHkdkjd gksxk rks igys
nksuksa vfHkdkjdksa dh eksy la[;k dh x.kuk djuh gksxhA tSls&

cSathu dh eksy la[;k ¾ 
catS hu dh ek=k xzke esa
catS hu dk ekys j nzO;eku

¾ 28.1
0.78

100


rFkk ukbfVªd vEy dh eksy la[;k ¾

¾ 
ukbfVªd vEy dh ek=k xkz e esa
ukbfVªd vEy dk ekys j nOz ;eku  ¾ 59.1

0.63
100


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mijksDr x.kuk djus ds ckn gh ;g Li’V gksxk fd
iqu% cSathu gh lhekar vfHkdkjd gS D;ksafd og iw.kZr% ç;qDr
gksdj mRikn cuk,xkA visf{kr mRikn ds ek=k dh x.kuk djus
gsrq lhekar vfHkdkjd dks vk/kkj ekuk tkrk gSA Åij of.kZr
vfHkfØ;k esa pwafd lhekar vfHkdkjd cSathu gS vr%      1-5 mol
cSathu ls lS)kfUrd :i ls cuus okys ukbVªkscSathu dh ek=k
gksxh 1-5 x 123

ukbVªkscSathu dk lw= Hkkj xzke esa ¾ 1-5 x 123 vFkkZr~
184-5 g ukbVªkscSathu fl)kUrr% cuuk pkfg,A ç;ksx djus ij
çkIr ukbVªkscSathu dh ek=k dks lS)kfUrd ek=k ls Hkkx nsus ij
çfr”kr yfC/k (Percentage Yield) çkIr gksrh gSA vFkkZr~ &
çfr”kr yfC/k (% Yield) =

 

egÙoiw.kZ fcUnq
1- Øec) ,oa lqO;ofLFkr Kku dks foKku dgrs gSaA
2- æO; dh lajpuk rFkk mlesa gksus okys ifjorZuksa ds

v/;;u ,oa lqO;ofLFkr Kku dks jlk;u dgrs gSaA
3- jlk;u foKku us ewyHkwr rhuksa vko”;drkvksa ¼jksVh] diM+k

vkSj edku½ dh iwfrZ esa vge Hkwfedk vnk dh gSA
4- jlk;u dk Ñf’k ls pksyh&nkeu dk lkFk gS] nksuksa ,d&nwljs

ds iwjd gSaA
5- ;wfj;k dk fuekZ.k loZçFke ç;ksx”kkyk esa djds jlk;uKksa

us ^^tSo “kfDr fl)kUr** dks pqukSfr nh gSA
6- rÙoksa ds fuf”pr vuqikr esa jklk;fud la;ksx djus ds

O;ofLFkr <ax dks jklk;fud la;ksx ds fu;e dgrs gSaA
7- ftIle ls {kkjdh; ènk dk lq/kkj fd;k tkrk gS vkSj pwus

dk mi;ksx vEyh; ènk esa lq/kkj gsrq fd;k tkrk gSA
8- jklk;fud la;ksx ds fu;e & æO;eku laj{k.k dk fu;e]

fLFkj vuqikr dk fu;e] xqf.kr vuqikr dk fu;e] rqY;
vuqikr dk fu;e] xSlh; vk;ru dk fu;e gSA

9- jklk;fud fØ;k esa u rks æO; u’V gksrk gS] u gh mRiUu
gksrk gSA bl rF; dks æO;eku laj{k.k dk fu;e dgrs gSaA

10- fdlh jklk;fud ;kSfxd esa lnSo ogh rÙo mifLFkr jgrs
gSa rFkk muds ijLij la;qDr gksus okys Hkkjksa esa ,d fLFkj
vuqikr gksrk gSA

11- tc nks rÙo ijLij la;ksx dj ,d ls vf/kd ;kSfxd
cukrs gSa rks muesa ls ,d rÙo ds fHkUu&fHkUu Hkkj tks nwljs
rÙo ds fuf”pr Hkkj ls la;ksx djrs gSa] ijLij ljy
vuqikr esa gksrs gSaA

12- nks ;k nks ls vf/kd rÙoksa ds os fHkUu&fHkUu Hkkj tks fdlh

vU; rÙo ds ,d fuf”pr Hkkj ls la;ksx djrs gSa ;k mu
Hkkjksa ds leku gksrs gSa ;k mu Hkkjksa ds ljy xq.kd gksrs gSa
ftuesa os rÙo ijLij la;ksx djrs gSa] rqY; vuqikr dk
fu;e dgykrk gSA

13- tc xSlsa vkil esa la;ksx djrh gSa rks muds vk;ruksa esa
,d ljy vuqikr gksrk gS] ;fn fØ;kQy Hkh xSlsa gksa rks
mudk vk;ru Hkh vfHkfØ;kdkjh xSlksa ds vk;ru ds
ljy vuqikr esa gksxkA tc lHkh vk;ru ,d gh rki vkSj
nkc ij ukis x, gksa] xSlh; vk;ru fu;e dgykrk gSA

14- dkcZu&12 leLFkkfud ds ;FkkFkZ æO;eku 12-0 g esa
ftrus ijek.kq gSa] mrus gh d.kksa okys inkFkZ dh ek=k dks
mol dgrs gSaA

15- ljyre vuqikr esa ijek.kqvksa dh vkisf{kd la[;k çnf”kZr
djus okyk jklk;fud lw= ewykuqikrh lw= dgykrk gSA

16- inkFkZ ds xq.kksa dks ek=kRed :i ls çnf”kZr djus esa nks
igyw eq[; gSa & ¼i½ la[;kRed ifjek.k ¼vad½ rFkk ¼ii½
ek=d vFkkZr~ bdkbZA

17- æO;eku] yEckbZ rFkk le; tSlh ewyHkwr HkkSfrd jkf”k;ksa
ds fy, vUrjkZ’Vªh; ekud bdkb;ka 1960 esa r; dh xbZ
ftls vUrjkZ’Vªh; i)fr dgk tkrk gSA

18- jklk;fud vfHkfØ;kvksa esa fØ;kdkjdksa ds e/; rFkk
fØ;kdkjdksa ,oa mRiknksa ds e/; ek=kRed laca/kksa dk
Kku jllehdj.kfefr ;k LVkbfd;ksferh dgykrk gSA

19- fdlh rÙo dk ijek.kq Hkkj og la[;k gS tks ;g O;Dr
djrk gS fd ml rÙo dk ,d ijek.kq gkbMªkstu ds ,d
ijek.kq ls fdruk xq.kk Hkkjh gSA

20- ijek.kq Hkkj Kkr djus dh fof/k;ka & ¼i½ dSuhtkjks
fof/k ¼ii½ M~;wyksax vkSj isfVV fof/k ¼iii½ rqY;kadh Hkkj ,oa
la;kstdrk ls ¼iv½ DyksjkbM ds ok’i ?kuRo lsA

21- fdlh rÙo ;k ;kSfxd esa fo|eku lHkh ijek.kqvksa ds
ijek.kq Hkkj ds ;ksx dks v.kq Hkkj dgrs gSaA

22- foDVj es;j ,oa jsukWYV fof/k v.kq Hkkj Kkr djus dh
fof/k;ka gSaA

23- fdlh rÙo dk rqY;kadh Hkkj mldk og Hkkj gS tks Hkkj
dh nf̀’V ls gkbMªkstu ds 1-008 Hkkx] vkWDlhtu ds 8
Hkkx ;k Dyksjhu ds 35-5 Hkkx ls la;ksx djrk gS vFkok
mudks mu ;kSfxdksa esa ls foLFkkfir djrk gSA

24- tc rqY;kadh Hkkj dks xzke esa çnf”kZr fd;k tkrk gS rks
mls xzke rqY;kadh Hkkj dgrs gSaA

25- gkbMªkstu foLFkkiu] vkWDlkbM] vkWDlkbM vip;u ,oa
/kkrq foLFkkiu fof/k rqY;kadh Hkkj Kkr djus dh fof/k;ka
gSaA
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26- leku rki vkSj nkc ij xSlksa ds leku vk;ruksa esa v.kqvksa
dh la[;k leku gksrh gSA

vH;klkFkZ ç’u
oLrqfu"B ç’u %&
1- Øec) ,oa lqO;ofLFkr Kku dks dgrs gSa &

¼v½  foKku ¼c½ bfrgkl
¼l½  fgUnh ¼n½ ys[kk”kkL=

2- æO; dh lajpuk rFkk mlesa gksus okys ifjorZuksa ds
v/;;u ,oa lqO;ofLFkr Kku dks dgrs gSa &
¼v½  HkkSfrd foKku ¼c½ tho foKku
¼l½  jlk;u ¼n½ Ñf’k foKku

3- jlk;u dh “kk[kk,a gSa &
¼v½  vdkcZfud jlk;u ¼c½ dkcZfud jlk;u
¼l½  ènk jlk;u ¼n½ mi;qZDr lHkh

4- {kkjdh; ènkvksa ds lq/kkj gsrq ç;ksx fd;k tkrk gS &
¼v½  pwuk ¼c½ ftIle
¼l½  ;wfj;k ¼n½ lksfM;e gkbMªkWDlkbM

5- ykUMksYV }kjk fu;e dh iqf’V dh xbZ &
¼v½  fLFkj vuqikr dk fu;e
¼c½  rqY; vuqikr dk fu;e
¼l½  æO;eku laj{k.k dk fu;e
¼n½  xqf.kr vuqikr dk fu;e

6- xSlh; vk;ru fu;e dks çfrikfnr fd;k &
¼v½  xS&yqlsd us ¼c½ FkkWelu us
¼l½  cftZfy;l us ¼n½ ykUMksYV us

7- foDVj es;j fof/k ls Kkr djrs gSa &
¼v½  rqY;kadh Hkkj ¼c½ v.kq Hkkj
¼l½  ijek.kq Hkkj ¼n½ mi;qZDr lHkh

8- ok’i ?kuRo x 2 }kjk Kkr gksrk gS &
¼v½  ijek.kq Hkkj ¼c½ la;kstdrk
¼l½  rqY;kadh Hkkj ¼n½ eksyj æO;eku

9- NaOH dk rqY;kadh Hkkj gS &
¼v½  40 ¼c½ 60
¼l½  20 ¼n½ 10

10- la;kstdrk x rqY;kadh Hkkj cjkcj gksrk gS &
¼v½ eksyj nzO;eku ds ¼c½ rqY;kadh Hkkj ds
¼l½  ijek.kq Hkkj ds ¼n½ buesa ls dksbZ ugha

vfry?kwÙkjkRed ç’u %&
11- Øec) ,oa lqO;ofLFkr Kku dks D;k dgrs gSa\
12- æO; dh lajpuk rFkk mlesa gksus okys ifjorZuksa ds

v/;;u ,oa lqO;ofLFkr Kku dks D;k dgrs gSa\

13- nks Hkkjrh; jlk;u oSKkfudksa ds uke fyf[k,A
14- chloha “krkCnh dks jlk;u esa fdl uke ls tkuk tkrk gS\
15- js;kWu ds diM+s] uk;yksu ds eksts bR;kfn fdl çdkj ds

js”kksa ls cus gksrs gSa\
16- ftIle ls fdl çdkj dh ènkvksa dks lq/kkjk tkrk gS\
17- fLFkj vuqikr dh O;k[;k loZçFke fdl oSKkfud us dh

Fkh\
18- ekud rki ,oa nkc ij xSl ds vk;ru dk eku D;k gksrk

gS\
19- rkieku dh vUrjkZ’Vªh; ek=d bdkbZ D;k gS\
20- eksyjrk dk lw= fyf[k,A
21- ijek.kq Hkkj dh bdkbZ D;ksa ugha gksrh gS\
22- v.kq Hkkj Kkr djus dh ,d fof/k dk uke fyf[k,A
23- vEyksa dk rqY;kadh Hkkj Kkr djus dk lw= fyf[k,A
24- rqY;kadh Hkkj Kkr djus dh ,d fof/k dk uke fyf[k,A
25- tc rqY;kadh Hkkj dks xzke esa çnf”kZr fd;k tkrk gS rks

mls D;k dgk tkrk gS\

y?kwÙkjkRed ç’u %&
26- jlk;u dh foLrr̀ ifjHkk’kk fyf[k,A
27- jlk;u dh fofHkUu “kk[kkvksa ds uke fyf[k,A
28- jlk;u dk nSfud thou esa egRo fyf[k,A
29- jlk;u dk Ñf’k esa egRo fyf[k,A
30- æO; dh vfoukf”krk ds fu;e dks le>kb,A
31- xSlh; vk;ru ds fu;e dks ifjHkkf’kr dj mnkgj.k

lfgr le>kb,A
32- jlk;u esa eksy vo/kkj.kk dh dqN egÙoiw.kZ mi;ksfxrk,a

fyf[k,A
33- jllehdj.kfefr dkss ,d mnkgj.k }kjk le>kb,A
34- ijek.kq nzO;eku Kkr djus dh dSuhtkjks fof/k dk lfp=

o.kZu dhft,A
35- eksyj nzO;eku Kkr djus dh foDVj es;j fof/k dk o.kZu

dhft,A

fucU/kkRed ç’u %&
36- jlk;u dks ifjHkkf’kr dhft,A jlk;u dk nSfud thou

,oa Ñf’k esa egÙo dk foLrkj ls o.kZu dhft,A
37- jklk;fud la;ksx ds fu;e fdls dgrs gSa\ blds fu;e

fy[krs gq, fdlh ,d fu;e dks mnkgj.k lfgr foLrkj
ls le>kb,A

38- ijek.kq nzO;eku Kkr djus dh fofHkUu fof/k;ksa dk o.kZu
dhft,A
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39- rqY;kadh Hkkj Kkr djus dh fofHkUu fof/k;ksa dk o.kZu
dhft,A

40- eksy vo/kkj.kk dk foLrr̀ o.kZu dhft,A

vkafdd ç’u %&
41- dkWij lYQkbM ,oa dkWij vkWDlkbM esa dkWij dh ek=k

Øe”k% 66.5% ,oa 79.9% gS rFkk lYQj VªkbZ vkWDlkbM
esa lYQj dh ek=k 41.1% gSA bu vkadM+ksa ds vk/kkj ij
rqY; vuqikr ds fu;e dh iqf’V dhft,A

42- dkcZu vkSj vkWDlhtu ls nks ;kSfxd curs gSaA buesa ls ,d
esa dkcZu dh ek=k 42.9% rFkk nwljs esa 27.3% gS rks
xqf.kr vuqikr ds fu;e dh iqf’V dhft,A

43- ,d /kkrq dkcksZusV ds 1.05 g çToyu ls 0.5 g /kkrq
vkWDlkbM çkIr gqvkA /kkrq dk rqY;kadh Hkkj Kkr dhft,A

44- foDVj es;j fof/k ls ok’i ?kuRo Kkr djrs le; ,d
inkFkZ ds 0.22 g ds 293 K vkSj 750 mm nkc ij mL
ok;q LFkkukUrfjr dhA inkFkZ dk eksyj nzO;eku Kkr
dhft,A

mÙkjekyk
1- ¼v½ 2- ¼l½ 3- ¼n½ 4- ¼c½ 5- ¼l½ 6- ¼v½ 7- ¼c½
8- ¼n 9- ¼v½ 10- ¼l½
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v/;k;&2
ijek.kq lajpuk ,oa vkorZ lkj.kh

ATOMIC STRUCTURE AND PERIODIC TABLE

2-1 izLrkouk (Introduction) &
izkphu Hkkjrh; nk'kZfudksa us inkFkZ dh foHkkT;rk ds

er ds ckjs esa yxHkx 500 bZlk iwoZ vius fopkj O;Dr fd;s
FksA Hkkjrh; nk'kZfud ^^egf"kZ d.kkn** us izfrikfnr fd;k Fkk
fd ;fn ge nzO; dks foHkkftr djrs tk,a rks gesa NksVs NksVs
d.k izkIr gks tk,axs vkSj vUr esa ,d lhek vk,xh rc izkIr
d.k dks iqu% foHkkftr ugha fd;k tk ldsxk vFkkZr~ og
lw{ere d.k vfoHkkT; jgsxkA bl vfoHkkT; lw{ere d.k dks
mUgksaus ijek.kq dgkA

,d vU; Hkkjrh; nk'kZfud ^^idq/kk dkR;k;ke** us
Li"V fd;k fd ;s d.k lkekU;r;k la;qDr :i ls ik, tkrs
gSa] tks gesa nzO; ds fHkUu fHkUu :i iznku djrs gSaA ;s lHkh
lq>ko nk'kZfud fopkjksa ij vk/kkfjr FksA mu fopkjksa dh oS|rk
fl) djus ds fy;s 18oha 'krkCnh rd dksbZ vf/kd iz;ksxkRed
dk;Z ugha gq, FksA

lu~ 1808 bZ- esa jlk;uK] tkWu MkYVu us nzO;ksa dh
izd̀fr ds ckjs esa ,d vk/kkjHkwr fl)kUr izLrqr fd;kA MkWYVu
dk ;g fl)kUr jklk;fud la;kstu ds fu;e ij vk/kkfjr FkkA
mUgksaus ijek.kq dks nzO; dk ,d d.k ekuk tks vfoHkkT; gksrk
gS rFkk tks jklk;fud fØ;kvksa dh bdkbZ gksrk gSA
19oha 'krkCnh ds vUr rd ,slk izrhr gksus yxk fd ijek.kq Lo;a
dbZ NksVs d.kksa ls cuk gksrk gSA ;s voijek.kqd d.k dgykrs

gSaA bu voijek.kqd d.kksa dh [kkst us MkWYVu ds bl ijek.kq
fl)kUr dks xyr lkfcr dj fn;k ftlds vuqlkj ijek.kq
vfoHkkT; FkkA bu voijek.kqd d.kksa esa bysDVªkWu o izksVkWu nks
ewy d.k FksA bysDVªkWu ,oa izksVkWu ijek.kq ds Hkhrj fdl rjg
O;ofLFkr jgrs gSa bldks le>kus ds fy, cgqr ls oSKkfudksa us
fHkUu fHkUu izdkj ds ekWMy izLrqr fd,A

2-2 ijek.kq ds fpjlEer izfr:i dk fodkl
(Development of Classical Model of an
Atom) &

ijek.kq ds izfr:i dks le>kus ds fy, fofHkUu
oSKkfudksa us vius ekWMy izLrqr fd, &
1- FkkWelu dk ijek.kq ekWMy
2- jnjQksMZ dk ijek.kq ekWMy
3- cksj dk ijek.kq ekWMy
4- lksejQhYM foLrkj
ftudk v/;;u vki iwoZ dh d{kkvksa esa dj pqds gSaA
ijek.kq dk vk/kqfud fl)kUr & vHkh rd ds ijek.kq izfr:i
ds v/;;u ls ;g fu’d’kZ fudyrk gS fd bysDVªkWu lk/kkj.k
d.kksa dh rjg xfr”khy jgrs gSa ysfdu lu~ 1927 esa Msfolu
,oa teZj us bysDVªkWu foorZu (Diffraction) ds }kjk fl)
dj fn[kk;k fd bysDVªkWu dh xfr ds lkFk laosx rjax&nS/;Z
Hkh lfEefyr gksrh gS rFkk bysDVªkWu ds dbZ xq.k] mldh rjax
ds :i esa xfr ekudj le>k, tk ldrs gSaA çdk”k dh rjg
bysDVªkWuksa dk }srhd.k rjax Lo:i gksus ls] mldk fLFkj
oÙ̀kkdkj ;k nh?kZ oÙ̀kkdkj d{kkvksa esa] d.k ds :i esa ifjØek
djus okyk fp= vO;kogkfjd gSA vr% vktdy bysDVªkWu dh
ÅtkZ@xfr dh x.kuk djus ds fy, ubZ ç.kkyh viukbZ xbZ
gS tks rjax ;kaf=dh (Wave Mechanics) dgykrh gSA bl
ç.kkyh ds rhu vk/kkjHkwr fl)kUr gSa &

egf"kZ d.kkn
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¼1½ ns&czkWXyh dk bysDVªkWu dh }sr çÑfr dk fl)kUrA
¼2½ gkbtsucxZ dk vfuf”prrk dk fl)kUrA
¼3½ JksfMatj dk rjax lehdj.kA

¼1½ ns&czkWXyh dk bysDVªkWu dh }sr çÑfr dk fl)kUr&
1924 esa Ýkafllh oSKkfud ns&czkWXyh us çLrkfor fd;k fd
ftl çdkj xzsfVax esa ls xqtjus ij çdk”k fdj.k iqat foofrZr
gksrh gS mlh çdkj bysDVªkWu fdj.k iqat Hkh ,d fØLVyh;
Bksl esa ls xqtjus ij foofrZr gksrh gSA U;wVªkWu foorZu dh
vR;k/kqfud ?kVuk Hkh ns&czkWXyh ds fopkjksa dh iqf’V djrh gSA
ns&czkWXyh ds vuqlkj bysDVªkWu dh çÑfr nksgjh gksrh gS rFkk
;g ,d gh le; esa d.k ,oa rjax nksuksa ds tSlk O;ogkj djrk
gSA

vkbUlVhu ds vuqlkj æO;eku rFkk ÅtkZ esa fuEu
laca/k gksrk gS &

E = mc2 ........................... (1)
tgka E ÅtkZ] m fi.M vFkok QksVkWu dk æO;eku

vkSj c bldk osx gSA
Iykad ds vuqlkj fdlh QksVkWu dh ÅtkZ

E = hv ........................... (2)
tgka h Iykad dk fLFkjkad gS rFkk v mldh vkòfÙk gSA
lehdj.k (1) rFkk (2) ls &

mc2 = hv







 





cc.hmc2 


hmc   ;k mc

h


ns&czkWXyh ds vuqlkj ;fn QksVkWu dh txg dksbZ d.k
gksrk rks Hkh mlls ;gh lehdj.k çkIr gksrkA

mv
h

  ¼;gka v d.k dk osx gS½

;gh lehdj.k ns&czkWXyh lehdj.k dgykrh gS
rFkk bysDVªkWuksa ds fy, bls lR; ik;k x;kA bysDVªkWu vFkok
vU; æO; d.kksa ls lEc) bu rjaxksa dks æO; rjaxsa (Matter
Waves) dgrs gSaA cM+s d.kksa ds fy, lagfr vf/kd gksus ls
rjax nS/;Z dk eku ux.; gks tkrk gS vkSj mldh mis{kk dh tk
ldrh gSA
ns&czkWXyh laca/k dk egRo (Importance of de-
Broglie’s Relation) & cksj viuh vfHk/kkj.kk dk dksbZ

Li’Vhdj.k ugha dj ik;k fd bysDVªkWu dk dks.kh; laosx 
2

h

dk iw.kk±d xq.kt vFkkZr~ 
2

nhmvr   D;ksa gksrk gS] fdUrq

Mh&czkWXyh fl)kUr ds vk/kkj ij bls vklkuh ls le>k tk
ldrk gS &

fp= 2-1 ¼v½ % fcuk dyk ;k vkÑfr ds dkVrh gqbZ rjax
¼c½ vkÑfr ;k dyk esa fujUrj rjax
ns&czkWXyh fl)kUr ds vuqlkj bysDVªkWu u dsoy d.k

gS cfYd mlesa rjax xq.k Hkh fo|eku gSA ,d rjax dyk esa rHkh
jg ldrh gS tcfd mldh ifjf/k rjax&nS/;Z   dh ljy
xq.kd gksA vFkkZr~  nr2 
tgka r d{kk dh f=T;k rFkk n = 1, 2, 3, 4, ....... vkfn gSA

Mh&czkWXyh lehdj.k ds vuqlkj &

mv
h



mv
nhr2  

;k 
2

nhmvr 

;gh cksj dh vfHk/kkj.kk gSA
mnkgj.k 1 % 1-0 mg æO;eku okys fi.M dh rjax& nS/;Z dh
x.kuk dhft;s tks 10 ms_1 osx ls ?kwe jgk gksA

gy % ge tkurs gSa fd &    mv
h



;gka m = 1 mg = 10_6 Kg
v = 10 ms_1

h = 6.625 x 10_34 Kg m2s_1

vr% 29
6

34

10625.6
1010

10625.6 








  m

mnkgj.k 2 % lksfM;e çdk”k ds ,d QksVkWu dk æO;eku
Kkr dhft;s ftldh rjax nS/;Z 5894 A0 rFkk osx 3 x 108

ms_1 gSA
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gy % ge tkurs gSa fd mv
h



;k v
hm




;gka 10105894Å5894  m
v = 3 x 108 ms_1

h = 6.6 x 10_34 Kg m2s_1

vr% 810

34

103105894
106.6m




 



¾ 361074.3   Kg

¼2½ gkbtsucxZ dk vfuf’prrk dk fl)kUr
(Heisenberg’s Uncertainity Principle) & varfj{k
esa ?kweus okys leLr fi.M ,d fuf”pr iFk ij ?kwers gSa] pkgs
os fdlh Hkh vkdkj ds gksa] ftlls muds laosx rFkk mudh
fLFkfr dks ;FkkFkZrk ds lkFk Kkr fd;k tk ldrk gS ysfdu
bysDVªkWu tSls NksVs d.kksa dh fLFkfr rFkk mudk laosx ;FkkFkZrk
ds lkFk Kkr ugha fd;k tk ldrk gSA lu~ 1927 esa gkbtsucxZ
us ,sls }srh çÑfr okys d.kksa ,oa fofdj.kksa ds fy, vfuf”prrk
dk fl)kUr çfrikfnr fd;kA muds vuqlkj & ^^fdlh Hkh
{k.k fdlh lw{e d.k dh fLFkfr o laosx nksuksa ds ekuksa
dks ;FkkFkZrk ds lkFk Kkr djuk laHko ugha gSA**

muds }kjk çfrikfnr lehdj.k fuEufyf[kr gS &




4
hxpx 

tgka] xp = x v{k esa d.k ds laosx dh vfuf”prrk rFkk

x  = x v{k esa d.k dh fLFkfr dh vfuf”prrk gSA
vr% ;fn ,d ekiu dh vfuf”prrk dks de djsaxs

rks nwljs dh vfuf”prrk dk eku c<+ tk,xk D;ksafd nksuksa dh

vfuf”prrk dk xq.kuQy de ls de 
4

h
 ds cjkcj gksrk gSA

blds ifj.kkeLo:i ijek.kq ds Hkhrj bysDVªkWu dh dksbZ
fuf”pr fLFkfr ;k d{kk ugha ekuh tk ldrhA ;g dsoy
çkf;drk (Probability) dk gh ekeyk gS ftlls bysDVªkWu
ds ,d LFkku dh vis{kk nwljs LFkku ij ik, tkus dh vf/kd
laHkkouk dks O;Dr fd;k tk ldrk gSA

¼3½ JksfMatj dk rjax lehdj.k (Schrodinger’s Wave
Equation) & ns&czkWXyh ifjdYiuk rFkk gkbtsucxZ ds
vfuf”prrk ds fl)kUr ds vk/kkj ij JksfMaxj us ,d u;k
çfr:i fodflr fd;k ftls DokUVe ;kaf=dh çfr:i ds uke

ls tkuk tkrk gSA bl çfr:i esa bysDVªkWu ds O;ogkj dks ,d
rjax lehdj.k ds :i esa çnf”kZr fd;k ftls JksfMaxj lehdj.k
dgk tkrk gS &

0)VE(
h

m8
zyx 2

2

2

2

2

2

2

2

 











tgka x, y rFkk z rhuksa funsZ”kkad gSaA
m = bysDVªkWu dk æO;eku]
h = Iykad dk fLFkjkad]
E = bysDVªkWu dh dqy ÅtkZ]
V = bysDVªkWu dh fLFkfrt ÅtkZ]
 = rjax Qyu (Wave Function) gSA

2  ¼rjax Qyu dk oxZ½ dk eku bysDVªkWu ds ik,

tkus dh laHkkouk dks çnf”kZr djrk gSA 2  dk eku ftruk
vf/kd gksxk] bysDVªkWu ds ik, tkus dh laHkkouk Hkh mruh gh

vf/kd gksxhA ijek.koh; ukfHkd ds fy, 2  dk eku “kwU;
gksrk gS vFkkZr~ bysDVªkWu dHkh Hkh ukfHkd esa ços”k ugha dj
ldrkA og {ks= tgka bysDVªkWu ds ik, tkus dh laHkkouk
vf/kd gS] d{kd dgykrk gSA ¼bldk foLrr̀ fooj.k vkxs
fn;k tk jgk gSA½

çR;sd bysDVªkWu ds fy, ÅtkZ ,oa dks.kh; laosx dk
eku fuf”pr gksrk gSA ,d d{kd ls nwljs d{kd dh vksj
tkus esa bysDVªkWuksa dh ÅtkZ ,oa dks.kh; laosx ds eku esa
ifjorZu yxkrkj ugha gksrk oju~ muesa dqN fuf”pr ekuksa dk
vUrj gksrk gSA vFkkZr~ os DokUVhÑr (quantized) gksrs gSaA
Åtk Z ds bu DokUVhÑr ekuk s a dk s DokUVe la[;k
(Quantum Numbers) dgk tkrk gSA

Dok.Ve la[;k,a (Quantum Numbers) & ,d ijek.kq
esa bysDVªkWu dh fLFkfr vkSj izd̀fr dk o.kZu djus ds fy;s
pkj fu;rkadksa dh vko';drk gksrh gS ftUgsa Dok.Ve la[;k, a
dgrs gSaA
1- eq[; Dok.Ve la[;k (n) (Principal Quantum
Number) & ;g Dok.Ve la[;k ijek.kq ds vkdkj ds ckjs
esa crkrh gSA blds K, L, M, N, …..... dks'k dks Øe'k%
Dok.Ve la[;k n= 1, 2, 3, 4, …..... vkfn ekuksa ls iznf'kZr
fd;k tkrk gSA n dk eku 'kwU; ugha gksrk gSA ,d dks'k esa
vf/kdre 2n2 bysDVªkWu jg ldrs gSa vFkkZr~
n=1 (K dks'k) gks rks vf/kdre bysDVªkWu dh la[;k =
= 2 x 12 = 2 bysDVªkWu
n=2 (L dks'k) gks rks vf/kdre bysDVªkWu dh la[;k =
= 2 x 22 = 8 bysDVªkWu
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n=3 (M dks'k) gks rks vf/kdre bysDVªkWu dh la[;k =
= 2 x 32 = 18 bysDVªkWu
n=4 (N dks'k) gks rks vf/kdre bysDVªkWu dh la[;k =
= 2 x 42 = 32 bysDVªkWu
2- fnxa'kh Dok.Ve la[;k (l) (Azimuthal Quantum
Number) & ;g Dok.Ve la[;k d{kd dh vkd̀fr ds ckjs
esa crkrh gSA ,d gh dks'k esa fofHkUu midks'k gksrs gSa] bysDVªkWu
fdl midks'k esa mifLFkr gSa vkSj midks'k dh vkd̀fr D;k gS
rFkk d{kdh; dks.kh; laossx ds dkj.k bysDVªkWu ÅtkZ D;k gS]
bu lcdk fu/kkZj.k ;gh Dok.Ve la[;k djrh gSA

eq[; Dok.Ve la[;k n ds fy;s l ds eku 0 ls n&1
rd gksrs gSa vFkkZr~ fdlh dks'k esa eq[; Dok.Ve la[;k ds
cjkcj midks'k gksrs gSaA
n=1  gks rks l = 0 ,d midks'k s
n=2  gks rks l = 0, 1 nks midks'k s, p
n=3  gks rks l = 0, 1, 2 rhu midks'k s, p , d
n=4  gks rks l = 0, 1, 2, 3 pkj midks'k s, p, d, f

midks'kksa ds ;s ladsr LiSDVªe dh js[kkvksa sharp,
principal, diffused rFkk fundamental ds uke ds izFke
v{kj gSaA fdlh midks'k esa vf/kdre 2 (2l + 1) bysDVªkWu gks
ldrs gSaA
l = 0  (s-subshell) gks rks vf/kdre bysDVªkWuksa dh la[;k
= 2 [(2   0) + (1)] = 2 bysDVªkWu
l = 1  (p-subshell) gks rks vf/kdre bysDVªkWuksa dh la[;k
= 2 [(2   1) + (1)] = 6 bysDVªkWu
l = 2  (d-subshell) gks rks vf/kdre bysDVªkWuksa dh la[;k
= 2 [(2   2) + (1)] = 10 bysDVªkWu
l = 3  (f-subshell) gks rks vf/kdre bysDVªkWuksa dh la[;k
= 2 [(2   3) + (1)] = 14 bysDVªkWu

s-midks'k dh vkd̀fr xksykdkj] p-midks'k dh vkd̀fr
MEcykdkj] d-midks'k dh vkd̀fr f}MEcykdkj] rFkk f-
midks'k dh vkd̀fr tfVy gksrh gSA  bu midks'kksa dh ÅtkZ
dk Øe fuEukuqlkj gksrk gS &    f > d > p > s
3- pqEcdh; Dok.Ve l a[;k (m) (Magnetic
Quantum Number) & ;g Dok.Ve la[;k bysDVªkWu vHkz
ds f=foeh; vkdk”k esa vfHkfoU;kl ¼Orientation½ vFkkZr~
d{kd ¼Orbital½ ds ckjs esa crkrh gSA bldk eku l ds eku ij
fuHkZj djrk gSA l ds fdlh eku ds fy;s m ds dqy eku (2 l
+1) gksrs gSaA ;s eku &1 ls +1 rd gkssrs gSaA m dk izR;sd eku
,d d{kd dks n'kkZrk gS] blesa vf/kdre nks bysDVªkWu jg ldrs
gSaA
;fn l = 0 gks rks] m = [(2   0) + (1)] = 1; m dk eku =
0 (s d{kd)

;fn l = 1 gks rks] m = [(2   1) + (1)] = 3; m dk eku =
(-1, 0, +1) (pxpzpy d{kd)
;fn l = 2 gks rks] m = [(2   2) + (1)] = 5; m dk eku

= (-2, -1, 0, +1, +2) ( 222 yxzxzyzxy ddddd


d{kd)

4- pØ.k Dok.Ve la[;k (s) (Spin Quantum
Number) & ;g Dok.Ve la[;k fdlh bysDVªkWu ds pØ.k
dh fn'kk ds ckjs esa crkrh gSA bysDVªkWu ukfHkd ds pkjksa vksj
d{kh; xfr djus ds lkFk gh vius v{k ij Hkh Bhd mlh
izdkj pØ.k djrs gSa ftl izdkj gekjh iF̀oh lw;Z ds pkjksa
vksj d{kh; xfr ds lkFk&lkFk viuh /kqjh ij ?kwerh gSA

fp= 2-2 % bysDVªkWu dk vius v{k ij pØ.k
bysDVªkWu vius d{k ij nks gh izdkj ls pØ.k dj

ldrk gS & nf{k.kkoÙk Z ¼clockwise½ rFkk okekoÙkZ
¼Anticlockwise½A bu pØ.kksa ds fy;s Dok.Ve la[;k dk

eku Øe'k% 2
1  o 2

1  gksrk gSA bUgsa rhjksa   }kjk Hkh

iznf'kZr fd;k tkrk gSA

2-6 ijek.kq ds ckjs esa dqN ewyHkwr rF;
(Some Fundamental Facts about Atoms) &
2-6-1 U;wfDyvkWu (Nucleon) & ijek.kq ds ukfHkd esa
mifLFkr d.kksa ¼izksVkWu o U;wVªkWu½ dks lfEefyr :i ls

U;wfDyvkWu dgrs gSaA

2-6-2 ijek.kq Øekad (Z) (Atomic Number) & ekst+ys
us 1919 esa fl) fd;k fd ijek.kq ukfHkd ij mifLFkr
/kukosf'kr bdkb;ksa dh la[;k mlds ijek.kq Øekad ds cjkcj
gksrh gS D;ksafd ijek.kq mnklhu gksrk gSA vr% mlesa
/kukosf'kr bdkb;ksa dh la[;k ds leku gh _.kkosf'kr bysDVªkWu
dh la[;k Hkh mifLFkr gksrh gSA
ijek.kq Øekad (Z) = ukfHkdh; çksVkWu dh la[;k (p) =
d{kdh; bysDVªkWu (e) dh la[;k
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fdUgha Hkh nks rÙoksa dk ijek.kq Øekad leku ugha gks
ldrk gS vr% ijek.kq Øekad rÙo dk ekSfyd xq.k gSA

2-6-3 nzO;eku la[;k (A) (Mass Number) & fdlh
rÙo ds ijek.kq nzO;eku ds fudVre iw.kkZad dks nzO;eku la[;k
dgrs gSa rFkk ;g ml rÙo ds ijek.kq ds ukfHkd esa mifLFkr
izksVkWu rFkk U;wVªkWu dh la[;k ds ;ksx ds cjkcj gksrk gSA
æO;eku la[;k (A) = ukfHkdh; çksVkWu dh la[;k ( p) +
U;wVªkWu dh la[;k (n)

2-6-4 leLFkkfud (Isotopes) & ,d gh rÙo ds fofHkUu
ijek.kq ftuds ijek.kq Øekad leku ,oa nzO;eku la[;k fHkUu
fHkUu gksa] mUgsa leLFkkfud dgrs gSaA tSls &
1. 1H1, 1D2, 1T3 2. 6C12, 6C13, 6C14

3. 7N14, 7N15

2-6-5 leHkkfjd (Isobars) & fofHkUu rÙoksa ds ijek.kq
ftuds ijek.kq Øekad fHkUu&fHkUu gksa ysfdu nzO;eku la[;k
leku gks] mUgsa leHkkfjd dgrs gSaA tSls &
1. 1H3, 2He3 2. 6C14, 7N14

2-6-6 leU;wVªkWfud (Isotones) & fofHkUu rÙoksa ds ijek.kq
ftuds ijek.kq Øekad fHkUu&fHkUu gksa rFkk U;wVªkWuksa dh la[;k
leku gksa tSls &
1. 6C14, 7N15 ¼U;wVªkWu = 8½
2. 17Cl37, 18Ar38, 19K39,  20Ca40 ¼U;wVªkWu = 20½

2-6-7 ijek.kq ds dqN vU; d.k (Some Other Par-
ticles of Atom) &

lkj.kh 2-1

2-6-8 d{k o d{kd esa vUrj (Difference between
Orbit and Orbital) &

lkj.kh 2-2

2-6-9 ijek.kq d{kdksa dk vkdkj ,oa vfHkfoU;kl (Shape
and Orientation of Atomic Orbitals) &
1- 1s&d{kd & ;g d{kd lefer xksykdkj vkd̀fr ds gksrs
gSa] buesa ukfHkd ds pkjksa vksj izR;sd fn'kk esa bysDVªkWu ik,
tkus dh izkf;drk leku gksrh gSA d{kdksa dk vkdkj eq[;
Dok.Ve la[;k ds eku ij fuHkZj djrk gSA 2s d{kd esa
d{kd ds vUnj gh ukfHkd ds pkjksa vksj ,d fuf'pr fjDr
LFkku gksrk gSA tgka bysDVªkWu ds ik, tkus dh izkf;drk
yxHkx 'kwU; gksrh gSA ;g uksMh; ry dgykrk gSA

fp= 2-3 % S&d{kdksa dh vkd`fr;k¡

vkos'k æO;ekud.k
(Particle) [kkstdrkZ lu~

bdkbZ /kukos'k

/ku] _.k ;k 

'kwU;

'kwU;

bdkbZ&

&_.kkos'k

'kwU;

by sDV ª k Wu d s 

leku

by sDV ª k Wu l s  

vf/kd] çksVkWu ls 

de

bysDVªkWu ls de

çksVkWu ds leku

U;wVªkWu ds leku

lh-Mh-

,.Mjlu

;wdkok

ikWfyax

flxjs

dkWdZ

1932

1935

1927

1955

1956

ikWftVªkWu

(Positron)
eslkWu
(Meson)

U;wfVªuks
(Neutrino)

,UVhçksVksu
(Antiproton)

,UVhU;wVªkWu
(Antineutron)
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2- p&d{kd & p&d{kdksa dh vkd̀fr MEcy tSlh gksrh gS]
blesa nks fi.Md (Lobes) gksrs gSaA nksuksa fi.Mdksa esa bysDVªkWu
ik, tkus dh izkf;drk cjkcj gksrh gSA p&d{kd X, Y rFkk Z
v{k ij vfHkfoU;kflr gksrs gSaA ;s fn'kkRed gksrs gSaA budh
ÅtkZ leku gksrh gSA bUgsa px, py vkSj pz ls iznf'kZr djrs gSaA
;s leHkza'k (Degenerate) d{kd dgykrs gSaA

fp= 2-4 % p&d{kdksa dh vkd`fr;k¡
3- d&d{kd & d&d{kdksa dh vkd̀fr f}MEcy tSlh gksrh gSA
bu d{kdksa dh mifLFkfr rhljs dks'k ls izkjEHk gksrh gSA ,d
dks'k esa ik¡p d d{kd gksrs gSa ftudh ÅtkZ leku gksrh gSA
bu d{kdksa dks dxy, dyz, dzx d{kdksa ds fi.Md bu v{kksa

ds e/; gksrs gSaA tcfd 22 yx
d


 rFkk 2z

d  d{kdksa ds fi.Md

bu v{kksa ij fLFkr gksrs gSaaA

fp= 2-5 % d&d{kdksa dh vkd`fr;k¡

2-7 ukfHkd ds cká bysDVªkWuksa dk forj.k
(Distribution of Extra Nuclear Electrons)
2-7-1 cksj&cjh ;kstuk & ukfHkd ds ckgj d{kksa esa bysDVªkWu
dh O;oLFkk dks cksj&cjh ;kstuk dgrs gSaA

2-7-2 vkWQckÅ fl)kUr & ;g ,d teZu 'kCn gS ftldk
vFkZ gksrk gS cukuk vFkkZr~ fuekZ.k djuk (building up all
construction) & bl fl)kUr ds vuqlkj fdlh Hkh ijek.kq
ds bysDVªkWu dks d{kdksa dh ÅtkZ ds c<+rs Øe esa Hkjrs gSa vFkkZr~
de ÅtkZ okyk d{kd igys rFkk vf/kd ÅtkZ okyk d{kd
ckn esa Hkjk tkrk gSA blds vUrxZr fuEu dk;Zdkjh fu;e gS
&
¼1½ ikmyh dk viotZu fl)kUr (Pauli’s Exclusion
Principle) & ikmyh us 1925 esa crk;k fd fdUgha nks
bysDVªkWuksa dh pkjksa Dok.Ve la[;kvksa dk eku leku ugha gks
ldrk gS vFkkZr~ ,d d{kd ds nksuksa bysDVªkWuksa dk pØ.k
lnSo foijhr gksrk gS lekukUrj ughaA vr%

 ;k  vekU;            ekU;

¼2½ gqaM dk vf/kdre cgqdrk fu;e (Hund's Rule of
Maximum Multiplicity) & bl fu;e ds vuqlkj ;fn
leku ÅtkZ Lrj okys fjDr d{kd miyC/k gksa rks bysDVªkWu
igys fjDr d{kd esa tk,xk vkSj tc lkjs d{kd ,d ,d
bysDVªkWu }kjk Hkj tk,axs rks nwljs bysDVªkWu }kjk ;qXeu
gksxkA mnkgj.kkFkZ & ukbVªkstu ¼ijek.kq Øekad 7½ dk
bysDVªkWfud foU;kl & N (7) = 1s2, 2s2, 2px1py1pz1 ;k

1 2s 2 2s 2px1 2py1 2pz1

vkWDlhstu ¼ijek.kq Øekad 8½ dk bysDVªksfud foU;kl &
O (8) = 1s2, 2s2, 2px2py1pz1 ;k

s s

¼3½ (n+ l) fu;e & bl fu;e ds vuqlkj ftl d{kd ds fy,
(n+ l) dk eku fuEure gks mlesa igys bysDVªkWu Hkjk tkrk gS
vkSj ;fn nks d{kdksa ds fy, (n+ l) ds eku cjkcj gksa rks og
d{kd igys Hkjk tk,xk ftlds fy, n dk eku de gksA ;gka
n eq[; Dok.Ve la[;k vkSj l fnxa'kh Dok.Ve la[;k gSA
mnkgj.kkFkZ &

lkj.kh 2-3
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d{kdksa ds mi;qZDr (n+ l) eku ls d{kdksa dk c<+rk
gqvk ÅtkZ Øe n'kkZ;k tk ldrk gS &
1s < 2s < 2p < 3s < 3p < 4s < 3d < 4p < 5s < 4d < 5p
< 6s < 4f < 5d < 6p …………………..

ljyrk ds fy, fuEufyf[kr fp= }kjk iznf'kZr fd;k
tk ldrk gS &

fp= 2-6 % d{kdksa dk c<+rk gqvk ÅtkZ Øe
¼4½ v)Ziwfjr ,oa iw.kZiwfjr d{kdksa dk LFkkf;Ro (Stabil-
ity of half filled and full filled Orbitals) & ,d gh
midks'k ds v)Ziwfjr d{kdksa (p3, d5 vkSj f7) vkSj iw.kZiwfjr
d{kdksa ¼p6, d10 vkSj f14½ dk LFkkf;Ro vU; fLFkfr;ksa dh
vis{kk vf/kd gksrk gS vr% ,d ;k nks bysDVªkWuksa ds laØe.k ls
dHkh&dHkh ÅtkZ Lrj v)Ziwfjr ;k iw.kZiwfjr gksus dk iz;Ru
djrs gSaA mnkgj.kkFkZ &

lkj.kh 2-4

2-8 ukfHkdh; ÅtkZ dk d`f"k esa mi;ksx (Use
of Nuclear Energy in Agriculture) &

jsfM;ks leLFkkfudksa ds d̀f"k ds {ks= esa mi;ksx ls
,slh tkudkjh izkIr djuk lEHko gks ldk gS tks vU; fdlh
fof/k }kjk lEHko ugha gS] buesa ls dqN mi;ksx fuEufyf[kr
izdkj gS &

1- ikS/kksa }kjk QkWLQksjl dk mn~xzg.k (Uptake of
Phosphorus by Plants) & QkWLQksjl moZjdksa esa
QkWLQksjl Vªslj ¼P32½ ;qDr moZjd feykdj ikS/kksa }kjk
QkWLQksjl xzg.k djus dh fØ;kfof/k rFkk mlesa QkWLQksjl
ds xzg.k djus dk le; Kkr fd;k x;kA iz;ksxksa }kjk
;g ik;k x;k fd ikS/ks vkjfEHkd òf) ds le; QkWLQksjl
dk vo'kks"k.k vf/kd djrs gSaA vr% QkWLQsV moZjdksa dk
iz;ksx ikS/kksa dh vkjfEHkd voLFkk esa vf/kd mi;ksxh
jgrk gSA
dqN ikS/ks tSls fd dikl esa ;g Hkh ik;k x;k fd
QkWLQsV moZjdksa dk vo'kks"k.k ikS/kksa esa dfy;k¡ ¼Buds½
fudyus ds le; tM+ksa dh rqyuk esa ifÙk;ksa }kjk vf/kd
fd;k tkrk gSA vr% bl le; QkWLQsV moZjdksa dk
ifÙk;ksa ij fNM+dko djuk mfpr jgrk gSA

2- ikS/kksa esa [kfutksa dk ifjogu (Transportation of
minerals in plants) & jsfM;ks ,fDVo leLFkkfudksa
dk mi;ksx djds [kfutksa dk tM+ksa ls ifÙk;ksa rd
ifjogu vkSj mlds i'pkr~ ikS/kksa ds fofHkUu Hkkxksa esa
forj.k dk v/;;u fd;k tk ldrk gSA bl rduhd
dk mi;ksx djds pqdUnj ds ikS/kksa esa lYQsV ds :i esa
S35 forj.k dk v/;;u fd;k tkrk gSA

3- Qlyksa ds mRifjorZu esa (In Mutation of
Crops)& ;fn chtksa dks  &fdj.kksa vFkok  &fdj.kksa
ls izsfjr dj fn;k tk, rkss ;s cht mUur fdLe dh Qly
nsrs gSaA

4- QQw¡nukf'k;ks a (Fungicides) rFkk ihM+dukf'k;ks a
(Pesticides) ds izHkko dk v/;;u jsfM;ks leLFkkfudksa
}kjk fd;k tk ldrk gSA

5- ikS/kksa dh tM+ksa }kjk vo'kksf"kr fd, x, ty dh xfr
vkSj mlds forj.k dks ekius esa VªkbfV;e ¼1H3½ dk
Vªslj ds :i esa mi;ksx fd;k tkrk gSA

6- ikS/kksa dh 'olu fØ;k ds v/;;u esa C14 fpfàr
(labelled) CO2 dks dke esa fy;k tkrk gSA

2-9 vkorZ lkj.kh (Periodic Table) &
mUuhlohaa 'krkCnh ds izkjEHk rd cgqr de la[;k esa

rÙo Kkr Fks] vr% muds oxhZdj.k dh vksj /;ku ugha fn;k
x;kA ijUrq rÙoksa dh la[;k c<+us ds lkFk&lkFk muds xq.kksa dk
vyx&vyx v/;;u djus esa oSKkfudksa dks dfBukbZ eglwl
gksus yxh vr% ml le; Kkr rÙoksa dks oSKkfudksa us nks Hkkxksa
esa ck¡VkA ¼1½ /kkrq vkSj ¼2½ v/kkrqA ijUrq bl oxhZdj.k dks
lQyrk ugha feyh D;ksafd dqN ,sls rÙo Hkh Fks ftuds xq.k

1s

2s 2p

3s 3p 3d

4s 4p 4d 4f

5s 5p 5d

6s 6p

7s

1

2

3

4

5

6

7

ijek.kq
Øekad

cká bysDVªkWfud
foU;kl

Cr
Cu
Mo
Pd
Ag

rRo okLrfod cká 
bysDVªkWfud foU;kl

24
29
42
46
47

3d  4s4 2

3d  4s
4d  5s
4d  5s
4d  5s

9 2

4 2

8 2

9 2

3d  4s5 1

3d  4s
4d  5 s
4d  5s
4d  5s

10 1

5 1

10 0

10 1
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ekst+ys (Moseley) us ijek.kq Hkkj ds LFkku ij ijek.kq Øekad
dks rÙoksa dk ekSfyd xq.k ekurs gq, es.MsyhQ ds vkorZ fu;e esa
la'kks/ku djds u;k vkorZ fu;e fn;k ftls vk/kqfud vkorZ fu;e
dgrs gSa rFkk ;g vkorZ lkj.kh ds nh?kZ Lo:i dk vk/kkj gSA blds
vuqlkj &^^ rÙoksa ds HkkSfrd rFkk jklk;fud xq.k muds
ijek.kq Øekadksa ds vkorhZ Qyu gksrs gSaA**

/kkrq o v/kkrq nksuksa ls feyrs FksA

2-15 vkorZ  lkj.kh dk nh?kZ Lo:i (Long
Form of the Periodic Table)
2-15-1 vk/kqfud vkorZ fu;e (Modern Periodic Law)&
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2-15-2 vkorksZa rFkk oxksZa dk v/;;u (Study of Peri-
ods and Groups) & nh?kZ vkorZ lkj.kh esa 7 {kSfrt
iafDr;k¡ gSa ftUgsa vkorZ dgrs gSa vkSj 18 Å/okZ/kj iafDr;k¡ gSa
ftUgsa oxZ dgrs gSaA ¼lkj.kh 2-3½
1- vkorZ (Period) & ¼i½ izFke vkorZ esa nks rÙo H (1) vkSj
He (2) gSaA ¼ii½ f}rh; vkorZ esa Li (3) ls Ne (10) rd 8
rÙo gSaA ¼iii½ r̀rh; vkorZ esa Na (11) ls Ar (18) rd 8 rÙo
gSaA ¼iv½ prqFkZ vkorZ esa K (19) ls Kr (36) rd 18 rÙo gSaA
¼v½ iape vkorZ esa Rb (37) ls Xe (54) rd 18 rÙo gSA ¼vi½
"k"Be vkorZ esa Cs (55) ls Rn (86) rd 32 rÙo gSA buesa
Ce (58) ls Lu (71) rd ds ysUFkSuk;M Hkh lfEefyr gSaA ¼vii½
lIre vkorZ vHkh viw.kZ gS buesa Fr (87) ls vkxs 109 rd ds
rÙo gSaA buesa Th (90) ls Lr(103) ¼igys ykWjsfU'k;e dk
izrhd Lw Fkk½ rd ds ,fDVuk;M Hkh lfEefyr gSaA fofHkUu
fooknksa dks nwj djus gsrq Ha (105) ds ckn okys rÙoksa dk
ladsr ,oa ukedj.k IUPAC iz.kkyh ls fd;k x;k gSA ;Fkk
Unh (106), Uns (107), Uno (108), Une (109) tgk¡
ij Unh (Unnilhexium), Uns (Unnilseptium), Uno
(Unniloctium) ,oa Une (Unnilenium) gSA
2- oxZ (Group) & ¼i½ I A, II A, III A, IV A, V A, VI
A ,oa VII A oxksZa esa lkekU; rÙo gSA ¼ii½ I B, II B, III B,
IV B, V B, VI B, VII B vkSj VIII oxksZa esa laØe.k rÙo
gSaA VIII oxZ 3 Å/okZ/kj LrEHkksa ls lEcfU/kr gSA ¼iii½ III B
oxZ esa laØe.k rFkk vkUrfjd laØe.k nksuksa izdkj ds rÙo gSaA
¼iv½ 'kwU; oxZ esa mRd̀"V xSl gSaA

2-15-3 nh?kZ vkorZ lkj.kh dh mi;ksfxrk (Utility of
Long Form of Periodic Table) & ¼1½ bl vkorZ
lkj.kh esa rÙo muds ekSfyd xq.k ¼ijek.kq Øekad½ ds c<+rs Øe
esa O;ofLFkr gSaA ijek.kq esa ijek.kq Øekad ds cjkcj bysDVªkWu
gksrs gSaA vr% ;g dgk tk ldrk gS fd rÙo dh vkorZ lkj.kh
esa fLFkfr mlds bysDVªkWfud foU;kl ds lEcfU/kr gSA ¼2½ bl
vkorZ lkj.kh esa /kkrqvksa vkSj v/kkrqvksa dks iw.kZ :i ls vyx
fd;k x;k gSA ck,¡ Hkkx esa I A, II A, III B, IV B, V B, VI
B, VII B, I B, II B oxZ ds rÙo /kkrq tcfd nk,¡ Hkkx esa III
A, IV A, V A, VI A, VII A oxZ ds rÙo /kkrq] v/kkrq vkSj
mi/kkrq gSaA ¼3½ cksjksu] flfydkWu] vklsZfud] VsY;wfj;e vkSj
,sLVsfVu ls gksrh gqbZ ,d fod.kZ js[kk (Diagonal Line)
[khaph tk, rks ;g js[kk /kkrqvksa ,oa v/kkrqvksa dks vyx&vyx
djrh gS rFkk mi/kkrqvksa dks n'kkZrh gSA ¼4½ blesa yUFkSuk;M
vkSj ,fDVuk;M Js.kh dh fLFkfr vf/kd Li"V gS D;ksafd bUgsa
III B oxZ ls lEcfU/kr dj vkorZ lkj.kh ds uhps LFkku fn;k
x;k gSA ¼5½ ,d gh oxZ ds mioxksZa dks vyx&vyx dj nsus

ls fHkUu xq.k okys rÙo ,d gh oxZ ls lEcfU/kr ugha jg x,
gSaA ¼6½ ijek.kq Øekad ds   vk/kkj ds dkj.k leLFkkfud ,oa
leHkkfjdksa dh fLFkfr dh leL;k lekIr gks xbZA ¼7½ rÙoksa ds
bysDVªkWfud foU;kl dks vklkuh ls le>k tk ldrk gSA

2-15-4 nh?kZ vkorZ lkj.kh dh dfe;k¡ (Defects of
Long Form of Periodic Table) & ¼1½ gkbMªkstu dh
fLFkfr es.MsyhQ dh vkorZ lkj.kh ds leku ;Fkkor cuh gqbZ
gSA   ¼2½ yUFkSuk;M o ,fDVuk;M Üks̀f.k;ksa dks ewy vkorZ
lkj.kh esa LFkku ugha fn;k tk ldkA ¼3½ cSfj;e ,oa ySM tSls
rÙo ftuds xq.kksa esa lekurk gS mUgsa Hkh bl vkorZ lkj.kh esa
vyx vyx LFkkuksa ij j[kk x;k gSA ¼4½ bl vkorZ lkj.kh ls
;g Hkh Li"V ugha gS fd midks'kksa (s, p, d, f) esa bysDVªkWu fdl
Øe esa Hkjs tk jgs gSaA ¼5½ jsfM;ks/kehZ rÙoksa ds leLFkkfudksa ds
fy;s vkorZ lkj.kh esa vyx ls dksbZ LFkku fuf'pr ugha fd;s
x, gSaA

bu lc ckrksa ds gksrs gq, Hkh nh?kZ vkorZ lkj.kh dks
nwljh vkorZ lkjf.k;ksa ls vf/kd egÙo fn;k x;k gS D;ksafd
bl vkorZ lkj.kh esa &
1- rÙoksa dh fLFkfr dk lEcU/k rÙoksa dh ijek.kq lajpuk ds

lkFk LFkkfir gksrk gSSA
2- rÙoksa ds HkkSfrd ,oa jklk;fud xq.kksa dk Øe] lekurk

,oa vlekurk dks lgh :i ls n'kkZ;k x;k gSA

2-16 rÙoksa ds bysDVªkWfud foU;kl ds vk/kkj
ij cksj dk oxhZdj.k &

cksj us rÙoksa dks muesa mifLFkr viw.kZ bysDVªkWuh;
dks'kksa dh la[;k ds vk/kkj ij fuEufyf[kr 4 Hkkxksa esa foHkDr
fd;k &
2-16-1 mRd`"V xSlsa (Noble Gases) & bu rÙoksa ds
ijek.kqvksa esa ckáre dks'k ds s o p midks'k iw.kZr;k Hkjs gksrs
gSa buds ckáre dks'k ¼la;ksth dks'k½ dk bysDVªkWuh; foU;kl
ns2np6 gksrk gSA He viokn gS ftldk bysDVªksuh; foU;kl
1s2 gksrk gSA

2 -16 -2 i z fr fu f/ k  vF ko k lkek U; rÙo
(Representative or Normal Elements) & bu rÙoksa
ds ijek.kqvksa esa ckáre dks'k viw.kZ gksrk gS tcfd vkUrfjd
dks'k iw.kZr% Hkjs gksrs gSaA ;s rÙo nks Hkkxksa esa ck¡Vs tk ldrs gSa&
¼1½ s&CykWd rÙo & buesa vfUre bysDVªkWu ns d{kd esa
Hkjrk gSA ;gk¡ n ijek.kq ds la;kstdrk dks'k vFkok vkorZ dh
la[;k ¼ftlesa fd rÙo mifLFkr gksrk gS½ dks iznf'kZr djrk gSA
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bu rÙoksa ds la;kstdrk dks'k dk bysDVªkWuh; foU;kl ns1-2

gksrk gSA ¼n = 1 ls 7 rd½ bl izdkj I A rFkk II A oxZ ds
rÙo s&CykWd rÙo gksrs gSa tks fd vkorZ lkj.kh ds ,dne ck,¡
Hkkx esa mifLFkr gksrs gSaA ¼2½ p&CykWd rÙo & buesa vfUre
bysDVªkWu np d{kdksa esa Hkjrk gSA bu rÙoksa ds la;kstdrk dks'k
dk bysDVªkWuh; foU;kl ns2np1-6 gksrk gSA ¼n = 2 ls 6 rd½
bl izdkj III A, IV A, V A, VI A, VII A vkSj 'kwU; oxZ
¼He ds vykok mRd̀"V xSlsa½ ds rÙo p&CykWd rÙo gksrs gsa tks
fd vkorZ lkj.kh ds ,dne nk,¡ Hkkx esa fLFkr gksrs gSaA

2-16-3 laØe.k rÙo (Transition Elements) & bu
rÙoksa ds ijek.kqvksa esa vfUre ls igys okyk ¼mikUR;
Penultimate½ dks'k viw.kZ gksrk gSA buesa vfUre bysDVªkWu d
d{kdksa esa Hkjrk gS vr% bUgsa d&CykWd rÙo Hkh dgrs gSaA bu
rÙoksa dk ckáre bysDVªkWuh; foU;kl ¼n&1½ d1-10 , ns0-2

gksrk gS ¼n = 4 ls 7 rd½A bl izdkj III B, IV B, V B, VI
B, VII B, VIII, I B vkSj II B oxZ ds rÙo d&CykWd rÙo
gksrs gSa tks fd vkorZ lkj.kh ds e/; Hkkx esa s rFkk p CykWd
rÙoksa ds chp mifLFkr gksrs gSaA

2-16-4 vkUrfjd laØe.k rÙo (Inner Transition
Elements) & bu rÙoksa ds ijek.kqvksa esa mikUR; ¼vfUre ls
igys okyk½ rFkk iwoZ mikUR; ¼mikUR; ls igys okyk½ dks'k
viw.kZ gksrs gSaA buesa vfUre bysDVªksu f&d{kdksa esa Hkjrk gS
vr% bUgsa f&CykWd rÙo Hkh dgrs gSaA bu rÙoksa dk ckáre
bysDVªkWuh; foU;kl ¼n&2½ f1-14 (n-1) d0,1,2 ns2 gksrk gSA ¼n
= 6 rFkk 7½ bu rÙoksa dh 2 Jsf.k;k¡ gksrh gSA
¼i½ 4f Js.kh ¼ysUFkSuk;M½ ¼ii½ 5f Js.kh ¼,fDVuk;M½

bu nksuksa Jsf.k;ksa esa 14&14 rÙo gksrs gSa ftuesa bysDVªkWu
Øe'k% 4f o 5f d{kdksa esa Hkjrs gSaA bu rÙoksa dks vkorZ lkj.kh
esa uhps dh vksj vyx ls j[kk tkrk gSA

2-17 xq.kksa esa vkofrZrk (Periodicity in Properties) &
vkorZ lkj.kh ds vkorksZa rFkk oxksaZa esa rÙoksa ds bysDVªkWuh;
foU;kl esa ,d Øfed ifjorZu gksrk jgrk gS vr% buds xq.kksa
esa Hkh ,d Øfed ifjorZu iznf'kZr gksrk gSA xq.kksa ds bl
Øfed ifjorZu dks gh xq.kksa esa vkofrZrk dgk tkrk gSA

bysDVªkWuh; foU;kl ds vk/kkj ij xq.kksa esa fdl izdkj
Øfed ifjorZu gksrk gS bls Li"V djus gsrq dqN rÙoksa ds
fof'k"V xq.kksa dk o.kZu fuEukuqlkj gS &
2-17-1 vk;uu ,aFkSYih (Ionisation Enthalpy)& ,d
mnklhu ¼Neutr al ½ ] foyfxr ¼ Isola ted ½ ] x Slh;

¼Gaseous½ ijek.kq ds ckáre dks'k ls bysDVªkWu dks ukfHkdh;
vkd"kZ.k ls vuUr nwjh rd ys tkus ds fy, vko';d ÅtkZ dks
vk;uu ,aFkSYih ¼Ionisation Enthalpy½ ;k vk;uu ÅtkZ
¼Ionisation Energy½ dgrs gSaA ,d mnklhu ijek.kq dks
ÅtkZ nsus ij ,d ls vf/kd bysDVªkWuksa dks Hkh fudkyk tk
ldrk gS] ,slh fLFkfr esa ge vk;uu ,aFkSYih ls igys izFke]
f}rh;] rr̀h; vkfn 'kCnksa dk iz;ksx djrs gSaA vr%

M ¼mnklhu ijek.kq½   eM1IE  ¼IE1 izFke vk;uu

,aFkSYih½

M+ ¼,dla;ksth ijek.kq½   eM22IE  ¼IE2 f}rh;
vk;uu ,aFkSYih½

M2+ ¼f}la;ksth ijek.kq½   eM33IE  ¼IE3 rr̀h;

vk;uu ,aFkSYih½
mnklhu ijek.kq ls ,d bysDVªkWu iF̀kd dj ysus ds

ckn cus /kuk;u ls nwljk bysDVªkWu iF̀kd djuk dfBu gksrk
gS D;ksafd vc bysDVªkWu dk iF̀kDdj.k mnklhu ijek.kq ls u
gksdj /kukosf'kr vk;u ls gksrk gSA /kuk;u esa izHkkoh ukfHkdh;
vkos'k c<+ tkus ds dkj.k ckáre bysDVªkWu vkSj ukfHkd ds
e/; vkd"kZ.k cy c<+ tkrk gS] QyLo:i nwljs bysDVªkWu dks
iF̀kd djus ds fy, vf/kd ÅtkZ dh vko';drk gksrh gSA
vr%

I.E.1   <  I.E.2   <   I.E.3 …………
vkofrZrk &
¼i½ oxZ esa & ,d oxZ esa Åij ls uhps dh vksj tkus ij
vk;uu ,aFkSYih ds eku esa deh gksrh gS D;kssafd Åij ls uhps
dh vksj tkus ij rÙoksa ds bysDVªkWuh; foU;kl esa ,d&,d
dks'k c<+rk tkrk gS ftlls bysDVªkWu ukfHkdh; vkd"kZ.k ls
nwj gksrk tkrk gSA tSlk fd lkj.kh 2-5 ls Li"V gSA
lkj.kh 2-5 % oxZ I A rFkk II A ds rÙoksa ds vk;uu

,aFkSYih ds eku ¼KJmol&1½

çFke oxZ (Group-I)

L i
Na
K
Rb
Cs

f}rh; oxZ (Group-II)
foU;klrRo I 1E foU;klrRo I 1E

[He], 2s1

[Ne], 3s
[Ar], 4s
[Kr], 5s
[Xe], 6s

1

1

1

1

520
496
419
403
376

Be
Mg
Ca
Sr
Ba

[He], 2s2

[Ne], 3s
[Ar], 4s
[Kr], 5s
[Xe], 6s

2

2

1

1

899
737
590
549
503

;g deh oxZ III A esa bruh fu;fer ugha gksrh tSlk
fd lkj.kh 2-6 ls Li"V gS &
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lkj.kh 2-6% oxZ III A ds rÙoksa dh vk;uu ,aFkSYih
¼KJmol&1½

B
Al
Ga
In
Tl

foU;klrRo I 1E
2s2   1

3s , 3p
3d , 4s , 4p
4d , 5s , 5p

4f , 5d , 6s , 6p

2   1

10 2   1

10 2   1

14 10 2   1

, 2p 801
577
579
558
589

lkj.kh 2-6 ls Li"V gS fd viokn Lo:i Ga dh
vk;uu ,aFkSYih Al ls FkksM+h vf/kd gS tcfd Tl dh In ls
dkQh vf/kd gSA bldk dkj.k ;g gS fd B ls Al ds chp esa
dsoy 8 rÙo gSa vr% buds ukfHkdh; vkos'k esa dsoy 8 izksVkWuksa
dh of̀) gksrh gS tcfd Al ls Ga ds chp esa 10 laØe.k rÙo
feydj 18 rÙo gks tkrs gSa] LokHkkfod gS fd ukfHkdh; vkos'k
esa 18 izksVkWu dh of̀) gks tkrh gS blfy, vk;uu ,aFkSYih dk
eku vis{kk ls vf/kd gks tkrk gSA

blh izdkj In o Tl ds e/; 14 vkUrfjd laØe.k
rÙoksa dks tksM+rs gq, 32 rÙo gks tkrs gSa ftlls ukfHkdh;
vkos'k esa 18 izksVkWu dh of̀) gks tkrh gS vkSj vk;uu ,aFkSYih
ds eku vis{kk ls vf/kd gks tkrs gSaA
¼ii½ vkorZ esa & ,d vkorZ esa ijek.kq Øekad ds c<+us ls rÙoksa
ds vk;uu ,aFkSYih ds eku c<+ tkrs gSa D;ksafd ijek.kq Øekad
c<+us ds lkFk ijek.kq dk cká dks'k rks ogh jgrk gS ysfdu
ukfHkdh; vkos'k dh ek=k c<+ tkrh gS] QyLo:i ckáre
bysDVªkWuksa ij ukfHkdh; vkd"kZ.k dh ek=k c<+ tkrh gS ftlls
mUgsa fudkyus esa vf/kd ÅtkZ dh vko';drk iM+rh gS ¼lkj.kh
2-7½A
lkj.kh 2-7 % f}rh; vkorZ ds rÙoksa dh izFke vk;uu

,aFkSYih (KJmol_1)

Li (3)
Be (4)
B (5)
C (6)
N (7)
O (8)
F (9)

Ne (10)

foU;klrRo IE1

1s2   1

1s , 2s
1s , 2s , 2p
1s , 2s , 2p
1s , 2s , 2p
1s , 2s , 2p
1s , 2s , 2p
1s , 2s , 2p

2   2

2 2   1

2 2   2

2 2   3

2 2   4

2 2   5

2 2   6

, 2s 520
899
801

1086
1403
1410
1681
2080

mi;qZDr lkj.kh ls Kkr gksrk gS fd izFke vk;uu
,aFkSYih ds eku Li ls Ne rd tkus esa oSls rks c<+rs tk jgs

gSa fdUrq bl Øe esa nks viokn gSa & csfjfy;e (Be) vkSj
ukbVªkstu (N) ftuds vk;uu ,aFkSYih ds eku vis{kk ls cgqr
vf/kd gSaA bldk dkj.k ;g gS fd Be esa ls ,d bysDVªkWu 2s2

foU;kl esa ls fudkyuk gksxk tks fd ,d iw.kZiwfjr foU;kl gS]
blh izdkj N esa ls ,d bysDVªkWu 2p3 foU;kl esa ls fudkyuk
gksxk tks fd ,d v)Ziwfjr foU;kl gSA ge tkurs gSa fd v)Z
o iw.kZiwfjr foU;klksa dk LFkkf;Ro vf/kd gksrk gSA LokHkkfod
gS fd ,slh fLFkfr esa bu d{kdksa esa ls bysDVªkWu dks fudkyus gsrq
vf/kd ÅtkZ dh vko';drk iM+sxhA
uksV %& ¼i½ mRd̀"V xSlksa dk foU;kl lcls vf/kd LFkkbZ gksrk
gS vr% izR;sd vkorZ esa mRd̀"V xSlksa ds vk;uu ,aFkSYih dk
eku mPpre gksrk gSA ¼ii½ {kkj /kkrq,a ,d bysDVªkWu [kksdj
mRd̀"V xSl foU;kl xzg.k dj ysrh gS vr% budk ckáre
bysDVªkWu FkksM+h lh ÅtkZ nsus ij gh fudy tkrk gSA vr%
izR;sd vkorZ esa {kkj /kkrqvksa dh vk;uu ,aFkSYih U;wure gksrh
gSA ¼iii½ de vk;uu ,aFkSYih okys rÙo fØ;k'khy gksrs gSa
D;ksafd os vklkuh ls bysDVªkWu R;kx ldrs gSaA vr% {kkj /kkrq,a
vR;Ur fØ;k'khy gaS tcfd mRd̀"V xSlsa vR;Ur vfØ; gSA
¼iv½ vklkuh ls bysDVªkWu R;kxus dh izof̀Ùk ds dkj.k de
vk;uu ,aFkSYih okys rÙo {kkjh; gksrs gSa rFkk vipk;d dh
Hkkafr O;ogkj djrs gSaA

2-17-2 bysDVªkWu yfC/k ,aFkSYih (Electron Gain
Enthalpy)& ifjHkk"kk% fdlh mnklhu] foyfxr xSlh; ijek.kq
dh vk| voLFkk esa mlds la;kstdrk dks'k esa ,d bysDVªkWu
tksM+us ij eqDr ÅtkZ ml ijek.kq dh bysDVªkWu yfC/k ,aFkSYih

¼ Heg ½ dgykrh gSA izFke bysDVªkWu tksM+us] f}rh; bysDVªkWu

tksM+us vkfn dks izFke bysDVªkWu yfC/k ,aFkSYih ( 1egH )]

f}rh; bysDVªkWu yfC/k ,aFkSYih ( 2egH ) vkfn }kjk iznf'kZr

fd;k tkrk gSA
bysDVªkWu yfC/k ,aFkSYih esa mnklhu ijek.kq esa igyk

bysDVªkWu tksM+us esa rks ÅtkZ eqDr gksrh gS tcfd nwljk
bysDVªkWu tksM++us esa ÅtkZ dk vo'kks"k.k gksrk gSA vr%

e)g(X   )g(X   1eg H  = _.kkRed

)g(Xe)g(X 2   2eg H  = /kukRed

bysDVªkWu yfC/k ,aFkSYih ds ekuksa dks fdlh izR;{k
(Direct) fof/k }kjk Kkr djuk dfBu gS vr% bUgsa ijks{k
(Indirect) fof/k }kjk ckWuZ gScj pØ dh lgk;rk ls Kkr
fd;k tkrk gSA vc rd dqN gh rÙoksa dh bysDVªkWu cU/kqrk ds
eku Kkr gSa ftUgsa lkj.kh 2-8 esa n'kkZ;k x;k gSA
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lkj.kh 2-8 % dqN rÙoksa dh izFke bysDVªkWu yfC/k ,aFkSYih
vkofrZrk & ¼i½ oxZ esa & lkekU;r;k ,d oxZ esa Åij ls
uhps dh vksj tkus ij bysDVªkWu yfC/k ,aFkSYih ds ekuksa esa deh
gksrh gS D;ksafd ,d oxZ esa Åij ls uhps dh vksj tkus ij ijek.kq
Øekad c<+us ds lkFk muds ijek.oh; vkdkj esa of̀) gksrh
tkrh gS ftlls tqM+us okyk bysDVªkWu ukfHkd ls nwj gksrk
tkrk gS] QyLo:i vkxUrqd bysDVªkWu vkSj ijek.kq ds ukfHkd
ds e/; vkd"kZ.k de gks tkrk gS vkSj bysDVªkWu tqM+us ij de
ÅtkZ eqDr gksrh gSA
viokn & ¶yqvksjhu dh bysDVªkWu yfC/k ,aFkSYih dk eku
vis{kk ls de gS D;ksafd blds cgqr NksVs vkdkj esa lkr
bysDVªkWu gksus ls ogka bysDVªkWu ?kuRo vR;kf/kd gks tkrk gS]
QyLo:i vkus okys bysDVªkWu ij ukfHkdh; vkd"kZ.k ds
lkFk&lkFk bysDVªkWuh; izfrd"kZ.k Hkh dk;Z djrk gS ftlls
eqDr gksus okyh ÅtkZ dk eku de gks tkrk gSA
¼ii½ vkorZ esa & lkekU;r;k ,d vkorZ esa cka;s ls nka;s tkus
ij bysDVªkWu yfC/k ,aFkSYih ds eku c<+rs tkrs gSa D;ksafd cka;s ls
nka;s tkus ij ijek.kq Øekad c<+us ds lkFk&lkFk ukfHkdh;
vkos'k c<+rk gS ftlls ijek.oh; vkdkj esa deh gksrh tkrh
gS ftlls tqM+us okyk bysDVªkWu ukfHkd ds utnhd gksrk
tkrk gS] QyLo:i vkxUrqd bysDVªkWu vkSj ijek.kq ds ukfHkd
ds e/; vkd"kZ.k c<+ tkrk gS vkSj bysDVªkWu tqM+us ij vf/kd
ÅtkZ eqDr gksrh gSA
viokn & ¼i½ csfjfy;e o eSXuhf'k;e esa ns2 foU;kl gksrk gS
buesa vxyk tqM+us okyk bysDVªkWu mPp ÅtkZ ds np d{kd esa
tkrk gS vr% buesa bysDVªkWu tksM+us gsrq ÅtkZ dk vo'kks"k.k
gksrk gSA ¼ii½ ukbVªkstu o QkWLQksjl esa LFkkbZ v)Ziw.kZ foU;kl
np3 gksus ds dkj.k bysDVªkWu yfC/k ,aFkSYih dk eku de gksrk
gS D;ksafd buesa bysDVªkWu ds tqM+us ls LFkkbZ v)Ziw.kZ foU;kl
ugha jgrk ftlls mldk LFkkf;Ro ?kV tkrk gSA ¼iii½ mRd̀"V
xSlksa esa Hkh LFkkbZ 1s2 ;k ns2np6 O;oLFkk gksus ds dkj.k buesa
bysDVªkWu xzg.k djus dh izof̀Ùk ugha gksrh] vr% buesa bysDVªkWu
tksM+us ls ÅtkZ dk vo'kks"k.k gksrk gSA

2-17-3 ijek.oh; rFkk vk;fud f=T;k (Atomic and
Ionic Radius) &
1- ijek.oh; f=T;k & lk/kkj.kr% ijek.oh; f=T;k ls
rkRi;Z ijek.kq ds ukfHkd ds dsUnz vkSj bysDVªkWuksa ds ckáre
dks'k ds chp dh nwjh ls gSA rjax ;kfU=dh ds vuqlkj fdlh
fuf'pr le; ij bysDVªkWu dh fuf'pr fLFkfr ugha gksrh gS]
vr% ijek.kq ds ukfHkd ds dsUnz ls ckáre bysDVªkWuh; dks'k dh
nwjh fuf'pr ugha gks ldrhA
ijek.oh; f=T;k dh fuEufyf[kr rhu dk;Zdkjh ladYiuk,a gSaa
&
¼i½ lgla;kstd f=T;k ¼ii½ /kkfRod f=T;k
¼iii½ okUMjoky f=T;k
¼i½ lgla;kstd f=T;k ¼Covalent Radius½ & ;fn
v.kq esa fdlh rÙo ds nks leku ijek.kq ,dy lgla;kstd ca/
k ls  caf/kr gksa rks mu nksuksa ijek.kqvksa ds ukfHkdksa ds chp dh
nwjh ¼ca/k yEckbZ½ dk vk/kk Hkkx ml rÙo ds ijek.kq dh
lgla;kstd f=T;k ds cjkcj gksrk gSA

v.kq A&A ds fy, 2
dr AA

A
  tgka rA = ijek.kq A dh

lgla;kstd f=T;k

AAA r2d 

AAd   ¾ v.kq A&A dh ca/k yEckbZ

;fn v.kq esa nks vleku rÙoksa ds ijek.kq ,dy
lgla;kstd ca/k ls ca/ks gksa rFkk nksuksa ijek.kqvksa dh fo|qr_.krk
yxHkx leku gks rks nksuksa caf/kr ijek.kqvksa dh lgla;kstd
f=T;kvksa dk ;ksx] ca/k yEckbZ ds cjkcj gksrk gSA

v.kq A&B ds fy, tc A BX X@ ]   BABA rrd 

tgka] rA= ijek.kq A dh lgla;kstd f=T;k] rB = ijek.kq B
dh lgla;kstd f=T;k] BAd  ¾ v.kq A&B dh ca/k yEckbZ]

XA = ijek.kq A dh fo|qr_.krk] XB = ijek.kq B dh
fo|qr_.krkA

;fn v.kq esa vleku rÙoksa ds ijek.kq ftudh
fo|qr_.krk Hkh vleku gks] ,dy lgla;kstd ca/k ls ca/ks gksa
rks nksuksa ds chp dh nwjh 'kwekdj ,oa LVhosalu (Schomaker
and Stevenson) }kjk fn, x, fuEufyf[kr lw= dh lgk;rk
ls Kkr djrs gSa &
v.kq A&B ds fy, tc XA > XB ;k XA < XB

A B A Bd r r 0.09- = + -  ¼XA & XB½

tgka] rA = ijek.kq A dh lgla;katd f=T;k] rB =
ijek.kq B dh lgla;kstd f=T;kA
¼ii½ /kkfRod f=T;k (Metallic Radius) & /kkfRod f=T;k
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/kkrqvksa ds ijek.kqvksa dh f=T;k gksrh gSA /kkrq fØLVy esa ijek.kq
fudVLFk larqfyr gksrs gSaA /kkrqvksa esa ijek.kqvksa dk ;g ladqyu
fØLVy tkyd dgykrk gSA /kkrq tkyd esa nks ikl&ikl
okys ijek.kqvksa ds ukfHkdksa ds chp dh nwjh dk vk/kk eku
/kkfRod f=T;k dgykrk gSA lkekU;r;k /kkfRod f=T;k]
lgla;kstd f=T;k ls vf/kd gksrh gS D;ksafd lgla;kstd
f=T;k esa rks nks ijek.kqvksa ds xksys laxfyr (fused) gksrs gSa
tcfd /kkfRod ca/k esa nksuksa xksys fudVLFk :i ls ladqfyr gksrs
gSaA /kkfRod f=T;k] okUMjoky f=T;k ls de gksrh gS D;ksafd
/kkrq tkyd esa ijek.kq ,d nwljs ls okUMjoky cy dh vis{kk
vf/kd vkd"kZ.k cy ls caf/kr jgrs gSaA
¼iii½ okUMjoky f=T;k (Vander Waals Radius) &
v/kkrq rÙoksa ds v.kqvksa dh Bksl voLFkk esa v.kq ,d nwljs ls
okUMjoky cy ds }kjk caf/kr jgrs gSaA ,d gh rÙo ds nks
v.kqvksa ds vcaf/kr lehiLFk ijek.kqvksa ds ukfHkdksa ds chp dh
nwjh dk vk/kk eku okUMjoky f=T;k dgykrk gSA okUMjoky
f=T;k dk eku lgla;kstd f=T;k ls vf/kd gksrk gS ¼fp= 2-7½

fp= 2-7 % Dyksjhu ijek.kq dh lgla;kstd rFkk
okUMjoky f=T;k

2- vk;fud f=T;k & vk;u mnklhu ijek.kqvksa }kjk
la;kstdrk dks'k ls bysDVªkWu R;kxus vFkok xzg.k djus ls
curk gSA vr% fdlh vk;u dk vkdkj mlds la;kstdrk dks'k
}kjk R;kxs x, vFkok xzg.k fd, x, bysDVªkWu dh la[;k ij
fuHkZj djrk gSA ijek.kq ,d ;k ,d ls vf/kd bysDVªkWu
R;kxdj /kuk;u cukrk gS tcfd ,d ;k ,d ls vf/kd
bysDVªkWu xzg.k djds _.kk;u cukrk gSA
¼i½ /kuk;u dh f=T;k (Radius of Cation) & /kuk;u
dk vkdkj lnSo mlds mnklhu ijek.kq ls NksVk gksrk gS
D;ksafd /kuk;u cuus ij & ¼aa½ izHkkoh ukfHkdh; vkos'k esa of̀)
gksrh gSA ¼b½ lk/kkj.kr% ckáre dks'k lekIr gks tkrk gSA ¼c½
vUrjk bysDVªkWuh; izfrd"kZ.k de gks tkrk gSA

¼ii½ _.kk;u dh f=T;k (Radius of Anion) & _.kk;u
dk vkdkj lnSo mlds mnklhu ijek.kq ls cM+k gksrk gS D;ksafd
_.kk;u cuus ij & ¼aa a½ izHkkoh ukfHkdh; vkos'k esa deh gksrh
gSA ¼b½ ckáre dks'k lekIr ugha gksrk gSA           ¼c½ vUrjk
bysDVªkWuh; izfrd"kZ.k c<+ tkrk gSA
3- vkofrZrk & ¼i½ oxZ esa & ,d oxZ esa Åij ls uhps tkus
ij ijek.oh; ,oa vk;fud f=T;k nksuksa ds eku esa of̀) gksrh
gS D;ksafd vkorZ esa cka;s ls nka;s tkus ij ckáre dks'k rks ogh
jgrk gS tcfd ukfHkdh; vkos'k dk eku c<+ tkrk gSA ,slh
fLFkfr esa ckáre dks'k okys bysDVªkWuksa ij ukfHkdh; vkd"kZ.k
dk eku c<+rk tkrk gSA
viokn & laØe.k rFkk vkUrfjd laØe.k rÙoksa dh ijek.oh;
f=T;k ds ekuksa esa vf/kd vUrj ugha gksrk D;ksafd bu rÙoksa ds
foU;klksa esa ijek.kq la[;k ds c<+us ds lkFk buesa vkus okys u,
bysDVªkWu Hkhrj ds dks'kksa esa Hkjrs gSa tcfd ukfHkdh; vkos'k
rks yxkrkj c<+rk gh tk jgk gSA ,slh fLFkfr esa ckáre dks'k
ds bysDVªkWuksa ij nks izHkko dk;Z djrs gSa & ¼aa½ c<+rs gq,
ukfHkdh; vkos'k ds dkj.k ukfHkdh; vkd"kZ.k cy tks bUgsa
ukfHkd ds fudV djrk gSA ¼b½ Hkhrj ds d- vFkok f-
bysDVªkWu tks   ifjf/k ds bysDVªkWuksa dks izfrdf"kZr djrs gSa vkSj
ukfHkdh; vkd"kZ.k dks chp esa gh jksddj ckáre dks'k ds
bysDVªkWuksa dks ifjjf{kr (Shield) djrs gSa vkSj bUgsa ukfHkd
ls nwj djrs gSaA
bl izdkj ;s nksuksa foijhr cy ,d nwljs dks izfrlarqfyr dj
nsrs gsa vkSj budh f=T;k dk eku yxHkx fLFkj gks tkrk gS
¼fp= 2-8½A

fp= 2-8 % laØe.k rÙoksa esa Hkhrj d&d{kdksa ds
bysDVªkWuksa }kjk ifjj{k.k izHkko

egÙoiw.kZ fcUnq
1- Hkkjrh; nk'kZfud egf"kZ d.kkn us nzO; ds lw{ere vfoHkkT;

d.k dks ijek.kq dgkA
2- ijek.kq & fdlh rÙo ds leLr xq.kksa ls ;qDr ,d
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lw{ere bdkbZ ftls MkWYVu us vfoHkkT; ekukA
3- ijek.kq ds vo;o & bysDVªkWu] izksVkWu] U;wVªkWuA
4- ukfHkd & dsUnz esa fLFkr leLr ijek.kq dk nzO;eku tks

izksVkWu rFkk U;wVªkWu ds lewg ds :i esa fo|eku gksrk gSA
5- Dok.Ve la[;k,a & fdlh bysDVªkWu dks ifjHkkf"kr djus

ds fy, mldh ÅtkZ ds Dok.Vhd̀r ekuA pkj Dok.Ve
la[;k,a & ¼v½ eq[; ¼n½ & vkdkj dk izn'kZu ¼c½
fnxa'kh ¼l½ & d{kd dh vkd̀fr dk izn'kZu ¼l½ pqEcdh;
¼m½ & f=foeh; {ks= esa d{kd ds vfHkfoU;kl dk izn'kZu
¼n½ pØ.k ¼s½ & bysDVªkWuksa dk vius v{k ij pØ.k dh
fn'kk dk izn'kZuA

6- ijek.kq Øekad & ijek.kq esa izksVkWu ;k bysDVªkWuksa dh
la[;kA

7- nzO;eku la[;k = ijek.kq esa izksVkWu $ U;wVªkWu dh la[;kA
8- leLFkkfud & ijek.kqvksa ds ijek.kq Øekad leku ,oa

nzO;eku la[;k fHkUu fHkUuA
9- leHkkfjd & ijek.kqvksa ds ijek.kq Øekad fHkUu fHkUu ,oa

nzO;eku la[;k lekuA
10- leU;wVªkWfud & ijek.kqvksa ds ijek.kq Øekad fHkUu fHkUu

rFkk U;wVªkWuksa dh la[;k lekuA
11- vkWQckÅ fl)kUr & d{kdksa esa bysDVªkWuksa dk Hkjko]

c<+rh gqbZ ÅtkZ ds Øe esaA
¼v½ ikmyh dk viotZu fu;e ¼c½ gq.M dk fu;e ¼l½
(n+1) dk fu;e ¼n½ v)Ziwfjr o iw.kZiwfjr midks'kksa
dk LFkkf;RoA

12- ukfHkdh; ÅtkZ dk df̀"k esa mi;ksx & ikS/kksa }kjk QkWLQksjl
ds mn~xzg.k] [kfutksa ds ifjogu] Qlyksa ds mRifjorZu]
ikS/kksa dh 'olu fØ;k ds v/;;u bR;kfn esaA

13- rÙoksa ds oxhZdj.k ds fodkl esa ;ksxnku djus okys
oSKkfud izkmV] MkWcsjkbuj] U;wyS.M] yksFkj es;j] esUMsyho]
ekst+ys vkfnA

14- vk/kqfud vkorZ fu;e & ekst+ys }kjk izfrikfnr] rÙoksa
ds xq.k muds ijek.kq Øekad ds vkorhZ Qyu gksrs gSaA

15- vk/kqfud vkorZ lkj.kh & vkorZ lkj.kh dk yEck ¼nh?kZ½
:i ftlesa lkr {kSfrt vkorZ vkSj vV~Bkjg Å/okZ/kj oxZ
gksrs gSa vkSj ftlesa rÙo bysDVªkWuh; foU;kl ds vk/kkj ij
O;ofLFkr gksrs gSaA

16- rÙoksa ds izdkj & ¼i½ mRd̀"V xSlsa ¼ii½ izfrfuf/k ;k
lkekU; rÙo & ¼a½ s& CykWd rÙo ¼b½ p& CykWd rÙo ¼iii½
laØe.k rÙo ¼d&CykWd rÙo½ ¼iv½ vkUrfjd laØe.k rÙo
¼f&CykWd rÙo½A

17- xq.kksa esa vkofrZrk & rÙoksa dh O;oLFkk esa muds bysDVªkWuh;
foU;klksa dk Øfed ifjorZu ftlls muds xq.kksa esa Hkh
Øfed ifjorZuA

vH;klkFkZ iz'u
oLrqfu"B iz'u %&
1- ukfHkd esa d.k gksrs gSa &

¼v½ bysDVªkWu o izksVkWu
¼c½ bysDVªkWu] izksVkWu o U;wVªkWu
¼l½ U;wVªkWu o izksVkWu
¼n½ bysDVªkWu o U;wVªkWu

2- U;wVªkWu gksrk gS &
¼v½ /kukosf'kr ¼c½ _.kkosf'kr
¼l½ mnklhsu ¼n½ dksbZ lgh ugha

3- ,d d midks'k esa d{kdksa dh la[;k gksrh gS &
¼v½ rhu ¼c½ ik¡p
¼l½ pkj ¼n½ N%

4- leLFkkfud fHkUu gksrs gSa &
¼v½ izksVkWuksa dh la[;k esa
¼c½ la;kstdrk esa
¼l½ U;wVªkWuksa dh la[;k esa
¼n½ jklk;fud fØ;k'khyrk esa

5- vkorZ lkj.kh ds nh?kZ :i esa gS &
¼v½ 8 {kSfrt iafDr;ka o 7 Å/okZ/kj LraHk Jsf.k;ka
¼c½ 7 {kSfrt iafDr;ka o 7 Å/okZ/kj LraHk Jsf.k;ka
¼l½ 7 {kSfrt iafDr;ka o 18 Å/okZ/kj LraHk Jsf.k;ka
¼n½ 8 {kSfrt iafDr;ka o 8 Å/okZ/kj LraHk Jsf.k;ka

6- vk/kqfud vkorZ lkj.kh esa rÙoksa dks O;ofLFkr fd;k x;k
gS &
¼v½ c<+rs nzO;eku esa
¼c½ c<+rs vk;ru esa
¼l½ c<+rs ijek.kq Øekad esa
¼n½ vaxzsth o.kZekyk ds Øe esa

7- fuEufyf[kr esa ls fdldk vkdkj lcls cM+k gksrk gS &
¼v½ Li+1 ¼c½ F_1

¼l½ Ne ¼n½ O_2

8- U;wure izFke vk;uu ,aFkSYih j[kus okys rÙo dk bysDVªkWfud
foU;kl gS &
¼v½ 1s2, 2s2 ¼c½ 1s2, 2s2, 2p3

¼l½ 1s2, 2s2, 2p1 ¼n½ 1s2, 2s2, 2p6
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vfr y?kwÙkjkRed ç’u %&
9- bysDVªkWu] izksVkWu o U;wVªkWu ds izrhd o vkos'k fyf[k,A
10- ijek.kq Øekad dh ifjHkk"kk fyf[k,A
11- U;wfDyvkWu fdls dgrs gSa\
12- X;kjgosa oxZ ds lnL; dks D;k dgrs gSa\
13- lcls ckgj ds rhu viw.kZ dks'k okys rÙo D;k dgykrs gSa\

y?kwÙkjkRed ç’u %&
14- d{k o d{kd esa vUrj fyf[k,A
15- f}rh; vkorZ esa dsoy 8 rÙo gSA Li’V dhft,A
16- vkWDlhtu dh f}rh; bysDVªkWu cU/kqrk dk eku _.kkRed

gksrk gSA le>kb,A
17- ,sYkqfefu;e vkSj xSfy;e dh vis{kk cksjkWu ls ,sYkqfefu;e

rd vkdkj esa of̀) vf/kd gksrh gSA Li’V dhft,A
18- lksfM;e +1 vkWDlhdj.k voLFkk iznf'kZr djrk gS] +2

ughaA le>kb,A

fucU/kkRed iz'u %&
19- Dok.Ve la[;kvksa dk lfoLrkj o.kZu dhft,A
20- ijek.kq d{kdksa ds vkdkj o vfHkfoU;kl dk lfp= o.kZu

dhft,A
21- ijek.kq esa ukfHkd ds cká bysDVªkWu ds forj.k dks le>kb,A
22- vk/kqfud vkorZ fu;e D;k gS\ vkorZ lkj.kh ds nh?kZ

Lo:i dk o.kZu dhft,A bl lkj.kh ls D;k ykHk gS\
23- ijek.oh; f=T;k dks ifjHkkf"kr djrs gq, bldks izHkkfor

djus okys dkjd rFkk bldh vkofrZrk dks le>kb,A
24- fdlh rÙo dh bysDVªkWu yfC/k ,aFkSYih ls vki D;k

le>rs gSa\ bldks çHkkfor djus okys dkjd rFkk bldh
vkofrZrk dks le>kb,A

mÙkjekyk
1- ¼l½ 2- ¼l½ 3- ¼c½ 4- ¼l½ 5- ¼l½ 6- ¼l½ 7- ¼n½
8- ¼l½
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v/;k;&3
jklk;fud vkca/k

CHEMICAL BOND

czãkaM esa ik;k tkus okyk izR;sd Bksl] nzo ,oa xSl
,d ;k fofHkUu izdkj ds rÙoksa ls feydj cus gksrs gSA mRd̀"V
xSlksa dks NksM+dj ;s rÙo ,d LorU= ijek.kq ds :Ik esa ugha jg
ldrs gSA ;s ijek.kq fof’k"V xq.kksa okys lewg ds :Ik esa ik;s tkrs
gS ftUgsa v.kq dgrs gSA bu v.kqvksa esa ,d ;k fofHkUu izdkj ds
ijek.kq ;k vk;u vkil esa ,d nwljs ls ,d cy }kjk tqM+s jgrs
gS] ftls jklk;fud vkca/k dgrs gSA v.kqvksa esa fofHkUu rÙoksa ds
ijek.kq vkil esa vyx&vyx rjhdksa ls tqM+s gksrs gSA ;s ijek.kq
;k vk;u esa viuh la;kstd {kerk ds vk/kkj ij tqM+s jgrs gSA

fdlh ijek.kq ;k vk;u dh la;kstu djus dh {kerk
mldh la;kstdrk dgykrh gSA igys fdlh rÙo dh la;kstdrk
gkbMªkstu ijek.kq dh og la[;k ekuh tkrh Fkh tks ml rÙo
ds ,d ijek.kq ls la;qDr gksrh gSA tSls H2O esa vkWDlhtu dh
la;kstdrk nks gS D;ksafd vkWDlhtu dk ,d ijek.kq gkbMªkstu
ds nks ijek.kqvksa ls la;ksx dj jgk gSA blh izdkj CCl4 esa
dkcZu dh la;kstdrk 4 gS ,oa Dyksjhu dh la;kstdrk ,d gSA
izR;sd v.kq vf/kd ls vf/kd LFkk;h gksus dk iz;kl djrk gSA
ftlds fy, og fofHkUu izdkj ds vkca/k cukrk gSA bl ifjHkk"kk
ds vuqlkj dkcZfud ;kSfxdksa (CH4, C2H4, C2H2) esa dkcZu dh
la;kstdrk vyx&vyx gksuh pkfg, ijUrq okLro esa bu lc
;kSfxdksa esa dkcZu dh la;kstdrk 4 gh gksrh gSA v.kq lw= ds
vk/kkj ij vyx&vyx izrhr gksus okyh la;kstdrk dks
bysDVªksfud fl)kUr ds vk/kkj ij Hkyh&Hkkafr le>k tk ldrk
gSA

3-1 la;k stdrk dk bysDVªk W fud fl)kUr
(Electronic Theory of Valency)

lu~ 1916 esa dkWlsy ,oa yqbl us bysDVªkWuksa ds vk/kkj
ij loZizFke la;kstdrk dh rdZ laxr O;ka[;k djds la;kstdrk

ds bysDVªkWfud fl)kUr dks izfrikfnr fd;kA bl fl)kUr ds
vuqlkj %&
1- fdlh ijek.kq ds cká dks'k esa mifLFkr bysDVªkWu mlds
la;ksth bysDVªkWu dgykrs gSaA
2- ijek.kq ds cká d{kdksa esa vf/kdre vkB bysDVªkWu lekfgr
gks ldrs gSA lHkh ijek.kq vius cká d{kdksa esa bysDVªkWuksa dk
v"Vd iw.kZ djus dk iz;kl djrs gS vkSj blds fy, os lfØ;
jgrs gSA bls v"Vd fu;e (Octet Rule) dgrs gSaA
3- rÙoksa ds ijek.kq v"Vd fuEufyf[kr izdkj ls iw.kZ djrs gSa %&
¼v½ bysDVªkWu R;kx dj &

Na        Na+  + e–

           (2, 8, 1)      (2, 8)
¼c½ bysDVªkWu xzg.k dj &

F  +  e–               F 
–

(2, 7)                 (2, 8)
¼l½ nks ijek.kqvksa ds e/; bysDVªkWuksa dh leku lk>snkjh dj &

Cl  +  Cl    Cl  Cl
.... .. . ....

... .. ..
.. ...... ..

¼n½ ijek.kq ds bysDVªkWu ;qXe dh nks ijek.kqvksa ds e/; lk>snkjh
dj &

A    +  B     A   B
.... ..

....
....

.... ..
..
..
..

..

4- fdlh rÙo dk ijek.kq nwljs ijek.kq ds lkFk ftrus bysDVªkWu
dk vknku&iznku djrk gS ;k lk>k djrk gS] og ml rÙo dh
la;kstdrk dgykrh gSA
5- vfØ; ¼mRd̀"V½ xSlksa He, Ne, Ar, Kr, Xe ,oa Rn ds cká
d{kdksa esa vkB bysDVªkWu gksrs gS ¼ He esa 2½A blfy, buesa
bysDVªkWu R;kxus] xzg.k djus ;k lk>k djus dh izof̀Ùk ugha
gksrh gSA blh dkj.k bu xSlksa dks vfØ; ;k mRd̀"V xSlsa dgrs
gSA
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3-2 v"Vd fu;e (Octet Rule)
mRd̀"V xSlksa ds vfrfjDr vU; rÙoksa ds ijek.kqvksa ds

cká d{kdksa esa 8 ls de bysDVªkWu gksrs gSA ;s rÙo cká d{kdksa
esa mifLFkr bysDVªkWuksa dk vkil esa iqufoZrj.k djds viuk
v"Vd iwjk djds vius fudV okyh mRd̀"V xSl tSlk bysDVªkWfud
foU;kl izkIr djus dk iz;kl djrs gSA la;kstdrk d{kdksa esa
vkB bysDVªkWu dk foU;kl izkIr djuk gh v"Vd fu;e gSA
v"Vd fu;e ds viokn ,oa dfe;ka (Exceptions and
Deficiencies of Octet Rule) & v"Vd fu;e ds vuqlkj
LFkk;h ;kSfxd ds izR;sd ijek.kq ds cká d{kdksa esa 8 bysDVªkWu
/kkj.k djus dh izof̀Ùk gksrh gS ijUrq ;g lnSo ykxq ugha fd;k
tk ldrk gSA ,sls cgqr ls LFkk;h ;kSfxd ;k v.kq gS ftuds
ijek.kqvksa ds cká d{kdksa esa 8 ls de ;k vf/kd bysDVªkWu jgrs
gSaA tks fd bl fu;e ds viokn gS
1- viw.kZ v"Vd & os rÙo ftuds cká d{kdksa esa 2 ;k 3 gh
bysDVªkWu ik;s tkrs gS rFkk lgla;kstdrk }kjk viuk v"Vd
iw.kZ djus esa vleFkZ gksrs gS fQj Hkh ;s LFkk;h ;kSfxd cukrs gSA
mnkgj.k ds fy;s BF3A cksjkWu ijek.kq ds cká d{kdksa esa 3
bysDVªkWu gSA ;g vius 3 bysDVªkWuksa dk lk>k rhu ¶yqvksjhu
ijek.kqvksa ds lkFk dj BF3 v.kq cukrk gSA ifj.kkeLo:Ik BF3
esa cksjkWu ds cká d{k esa dsoy 6 bysDVªkWu gh gS vFkkZr v"Vd
iw.kZ ugha gSA
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blh izdkj BeCl2 ,oa LiCl esa Øe’k% Be ,oa Li dk v"Vd
viw.kZ gSA

Li  + Cl        Li   Cl .
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Cl  +  Be  +   Cl        Cl  Be  Cl   
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2- fo"ke bysDVªkWu la[;k okys v.kq & bl izdkj ds v.kq
;k ;kSfxd ftuesa bysDVªkWuksa dh la[;k fo"ke gksrh gSA ftlls
lHkh ijek.kq v"Vd fu;e dk ikyuk ugha dj ikrs gSA mnkgj.k
ds fy, & ukbVªkstu ds vkWDlkbM xSls NO, NO2
3- v"Vd dk izlkj & dqN ;kSfxdksa esa dsUnzh; ijek.kq esa
v"Vd dk izlkj gks tkrk gSA blls dqN rÙo vius cká dks’k
esa vkB ls vf/kd bysDVªkWu j[k ldrs gSA tSls PCl5 rFkk SF6
v.kqvksa esa QkWLQksjl ,oa lYQj ijek.kqvksa ds cká d{k esa 10
,oa 12 bysDVªkWu gksrs gSA
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Cl     

Cl     Cl     

Cl     
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.F.
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.F.

. ... ...F.
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S ;k   
    

4- ;g fu;e mRd̀"V xSlksa dh vfØ;rk ij vk/kkfjr gS] ijUrq
okrkoj.k esa dqN mRd̀"V xSlsa vkWDlhtu ,oa ¶yqvksjhu ds lkFk
la;ksftr gksdj dbZ v.kq ;k ;kSfxd cukrh gSA tSls XeF2,
KrF2, XeOF2 vkfnA
5- bl fl)kUr ls v.kq ;k ;kSfxd dh vkd̀fr ds ckjs esa irk
ugha pyrk gSA

3-3 jklk;fud vkca/k ds çdkj
    (Types of Chemical Bonds)

jklk;fud la;ksx esa Hkkx ysus okys ijek.kqvksa ds
bysDVªkWuksa dk iqufoZrj.k 4 fof/k;ksa }kjk gks ldrk gS tks fd
fuEufyf[kr gS &
1- vk;fud vkca/k
2- lgla;kstd vkca/k
3- mi lgla;kstd vkca/k
4- /kkfRod vkca/k
3-3-1 vk;fud vkca/k (Ionic Bond) & v"Vd iw.kZ djus
gsrq tc dksbZ ijek.kq vius la;ksth bysDVªkWuksa dk R;kx djrk
gS vFkok la;kstdrk d{kdksa esa bysDVªkWu xzg.k djrk gS rks
Øe’k% /ku fo|qr rÙo ¼/kuk;u½ ,oa _.k fo|qr rÙo ¼_.kk;u½
cu tkrs gSA bl izfØ;k esa R;kxs ;k xzg.k fd;s x;s bysDVªkWu
dh la[;k dks ml rÙo dh oS|qr la;kstdrk (Electro valency)
dgrs gSA bl izdkj cus /kuk;u rFkk _.kk;u dk bysDVªkWfud
foU;kl fudVre mRd̀"V xSl ds LFkk;h bysDVªkWfud foU;kl
ds leku gks tkrk gSA bl izdkj cus /kuk;u ,oa _.kk;u
ijLij vkdf"kZr gksdj fLFkj oS|qr cy }kjk ijLij tqM+ dj
v.kq dk fuekZ.k djrs gSA foijhr vkosf’kr vk;uksa ds e/; fLFkj
oS|qr vkd"kZ.k cy dks vk;fud ;k oS|qr la;kstd vkca/k dgrs
gSA ftu ;kSfxdksa ;k v.kqvksa esa ;g vkca/k mifLFkr jgrk gS mUgsa
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vk;fud ;k oS|qr la;kstd ;kSfxd ;k v.kq dgrs gSA tSls
NaCl, MgCl2 vkfnA
1- lksfM;e DyksjkbM dk fuekZ.k &

Na   Na+ + e–

(2, 8, 1)    (2, 8)
Cl + e–  Cl–

(2, 8, 7)    (2, 8, 8)
Na+ + Cl–  Na+ Cl–

bl izdkj tc vk;fud ;kSfxd dk fuekZ.k gksrk gS rks ,d
ijek.kq }kjk NksM+s x;s bysDVªkWu dh la[;k nwljs ijek.kq }kjk
xzg.k fd;s x;s bysDVªkWu dh la[;k ds cjkcj gksrh gSA vr% bl
izdkj fufeZr v.kq oS|qr mnklhu gksrk gSA
2- eSfXuf’k;e DyksjkbM dk fuekZ.k &

Mg  Mg2+ + 2e–

(2, 8, 2)    (2, 8)
Cl + e–  Cl–

(2, 8, 7)         (2, 8, 8)
Mg2+ + 2Cl–  Cl– Mg++ Cl– ;k MgCl2

bl izfØ;k esa eSXuhf’k;e ijek.kq nks bysDVªkWu R;kx dj Mg2+

vk;u dk fuekZ.k djrk gS tks nks DyksjkbM vk;uksa ds lkFk
vk;fud vkca/k cukdj MgCl2 v.kq dk fuekZ.k djrs gSA
oS|qr /kuh; rÙo (IA vkSj IIA) ls oS|+qr _.kh; rÙo (VIA
vkSj VIIA) esa bysDVªkWuksa ds iw.kZ LFkkukUrj.k ls /kuk;u ,oa
_.kk;u curs gS] ftuds v"Vd iw.kZ gksrs gSA bl izdkj ;s
foijhr vkosf’kr vk;u fLFkj oS|qr vkd"kZ.k cyksa ls cU/kdj
vk;fud ;kSfxd dk fuekZ.k djrs gSA

vk;fud ;kSfxdksa ds xq.k &
1 - HkkSfrd voLFkk % lk/kkj.kr% vk;fud ;kSfxd Bksl

voLFkk esa gksrs gS D;ksafd os fLFkj oS|qr vkd"kZ.k cy }kjk
,d fuf’pr voLFkk esa ladqfyr gksdj jgrs gSa ftls fØLVy
tkyd dgrs gSA

2 - xyukad vkSj DoFkukad % vk;fud ;kSfxdksa esa foijhr
vkosf’kr vk;uksa ds chp izcy fLFkj oS|qr vkd"kZ.k cy
gksrk gSA bu izcy cyksa dks rksM+us ds fy, vf/kd ÅtkZ dh
vko’;drk gksrh gSA vr% buds xyukad mPp gksrs gS
ifj.kkeLo:i DoFkukad Hkh Å¡ps gksrs gSaA

3 - foys;rk % ;s ;kSfxd /kqzoh; foyk;dksa tSls H2O, NH3
,oa HF vkfn esa foys; gksrs gSA tcfd v/kqzoh; foyk;dksa
tSls CCl4, CHCl3 ,oa C6H6 vkfn esa vfoys; gksrs gSA

4 - oS|qr pkydrk % vk;fud ;kSfxdksa dh laxfyr voLFkk
esa vkSj foy;u esa vk;u fopj.k ds fy;s Lora= gks tkrs gS
bl dkj.k vk;fud ;kSfxd fo|qr dk lapkyu djrs gSA

5 - Hkaxqj izdf̀r % vk;fud ;kSfxd Hkaxqj gksrs gsA ;fn
;kSfxd ij cká cy yxk;k tkrk gS rks vk;uksa dh ,d
ijr nwljh ijr ds Åij lery ds lgkjs f[kld tkrh gS
vkSj leku vkos’k ikl&ikl vk tkrs gSA ftlls muds
e/; izfrd"kZ.k gksus ds dkj.k ;kSfxd Hkaxqj gks tkrk gSA

6 - vk;fud vfHkfØ;k,a % foijhr vkosf’kr vk;uksa ds
e/; vkd"kZ.k ds dkj.k vk;fud vfHkfØ;k,a cgqr 'kh?kzrk
ls gksrh gSA bUgsa rkR{kf.kd vfHkfØ;k,a dgrs gSA
tSls & AgNO3 + NaCl    AgCl + NaNO3

7 - leko;ork vkSj lekd`frdrk % vk;fud ;kSfxd
leko;ork iznf’kZr ugha djrs gSA cgqr ls vk;fud ;kSfxdksa
dh leku izdkj dh fØLVy lajpuk gksrh gSA bl xq.k dks
lekd̀frdrk (Isomorphism) dgrs gSA lebysDVªkWfud
vk;uksa okys ;kSfxdksa esa gh ;g xq.k ik;k tkrk gSA tSls
NaF ,oa MgO lekd̀frd gSA

3-3-2 lgla;kstd vkca/k (Covalent Bond) & nks leku
;k yxHkx leku oS|qr _.krk okys ijek.kqvksa ds e/; bysDVªkWu
dk vknku&iznku ugha gks ldrk gS rks ;s ijek.kq vkil esa
bysDVªkWu lk>k djrs gS ,oa nksuksa ijek.kq bysDVªkWu dks viuh
vksj [khapus dh leku izof̀Ùk j[krs gSA yqbl us crk;k gS fd ;s
ijek.kq ijLij bysDVªkWu dk lk>k djds viuk v"Vd iw.kZ
djrs gSA bl izdkj lk>k fd;k x;k lgHkkftr bysDVªkWu ;qXe
nksuksa ijek.kqvksa ds lkFk fxuk tkrk gSA bl izdkj nks ijek.kqvksa
ds e/; bysDVªkWu ds lk>s ls cuk vkca/k lgla;kstd vkca/k
dgykrk gS rFkk bl rjg ls cus ;kSfxd lgla;kstd ;kSfxd
dgykrs gSA fdlh rÙo ds }kjk lk>s ds fy, fn;s x;s v;qfXer
bysDVªkWu dh la[;k dks ml rÙo dh lgla;kstdrk dgrs gSA
fdlh ijek.kq ds vkcU/k fuekZ.k esa dsoy la;kstdrk dks'k ds
bysDVªkWu gh Hkkx ysrs gSA ftls yqbl us fcUnq lw= ls iznf’kZr
fd;k gSA ;g yqbl lajpuk ds uke ls tkuk tkrk gSA tSls %
¼v½ gkbMªkstu v.kq (H2) % gkbMªkstu ds izR;sd ijek.kq esa
dsoy ,d bysDVªkWu gksrk gSA nks gkbMªkstu ijek.kqvksa ds e/;
,d bysDVªkWu ;qXe dk lk>k gksrk gSA bl izdkj nks gkbMªkstu
ijek.kq fudVre mRd̀"V xSl ghfy;e tSlh LFkk;h lajpuk
izkIr dj ysrs gSA gkbMªkstu dh lgla;kstdrk ,d gksrh gSA

H   +   H         H  H   ..
       gkbMªkstu ds nks ijek.kq
¼c½ Dyksjhu v.kq (Cl2)% Dyksjhu ijek.kq ds la;kstdrk dks'k
esa 7 bysDVªkWu gksrs gSA LFkk;h foU;kl izkIr djus ds fy, izR;sd
Dyksjhu ijek.kq vius ,d&,d bysDVªkWu dk lk>k djrs gSA
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.Cl.

. ... ...Cl  +.
. ... . .Cl  .

. .. .. .Cl.
. .
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blh izdkj O2, N2, NH3, H2O, CH4, C2H4 ,oa C2H2 dh
bysDVªkWfud lajpuk,¡ uhps nh xbZ gS &

lgla;kstd ;kSfxdksa ds xq.k &
1 - HkkSfrd voLFkk % lgla;kstd ;kSfxd lk/kkj.k rki ij

izk;% xSlh; voLFkk vFkok nzo ds :i esa gksrs gSA buds
v.kqvksa esa ijLij vkd"kZ.k izk;% de gksrk gSA vr% ;s
vk;fud ;kSfxdksa ds vk;uksa ds leku ikl&ikl ugha jgrs
gSA fof’k"V lajpuk ds dkj.k dqN lgla;kstd ;kSfxd ;k
v.kq Bksl gksrs gSA tSls ghjk] flfydudkckZbM vkfnA

2 - xyukad ,oa DoFkukad % lgla;kstd ;kSfxd ds e/;
nqcZy okUMjoky cy mifLFkr jgrk gSA bl dkj.k buds
xyukad ,oa DoFkukad fuEu gksrs gS D;ksafd okUMjoky cyksa
dks ÅtkZ dh FkksM+h lh ek=k nsdj rksM+k tk ldrk gSA

3 - oS|qr pkydrk % ;s lk/kkj.kr% laxfyr ,oa foys; voLFkk
esa Hkh fo|qr ds dqpkyd gksrs gS D;ksafd fo|qr /kkjk dk
izokg djus ds fy, buesa vk;u vFkok bysDVªkWu eqä
voLFkk esa ugha ik;s tkrs gSA

4 - foys;rk % lgla;kstd ;kSfxd v/kqzoh; foyk;dksa esa tSls
CCl4, CHCl3 ,oa C2H2 vkfn esa foys; gksrs gS fdUrq
/kqzoh; foyk;dksa tSls H2O, NH3 vkfn esa vfoys; gksrs gSA

5 - jklk;fud vfHkfØ;k,sa % lgla;kstd ;kSfxdksa dh
vfHkfØ;k,a vkf.od vfHkfØ;k,a gksus ls izk;% /kheh xfr ls
lEiUu gksrh gSA bu vfHkfØ;kvksa esa lk/kkj.kr% cU/k foHkä
gksrk gS rFkk vU; lewg dk izfrLFkkiu ;k ;ksx gksrk gSA
tSls %
           CH4 + Cl2      CH3Cl + HCl

6. leko;ork % lgla;kstd vkcU/kksa ds fn’kkRed gksus ds
dkj.k lgla;kstd gksus ds dkj.k lgla;kstd ;kSfxdksa esa
f=foe leko;ork dh lEHkkouk jgrh gSA

ifjorZu’khy la;kstdrk (Variable Valency) & ;fn
dksbZ rÙo ,d ls vf/kd lgla;kstdrk iznf’kZr djrk gS rks
bl lgla;kstdrk dks ifjorZu’khy lgla;kstdrk dgrs gSA
tSls QkLQksjl PCl3 o PCl5 ;kSfxd cukrk gS] ;gka QkLQksjl
$3] $5 lgla;kstdrk iznf’kZr djrk gSA blh izdkj SF4, SF6
esa lYQj $4] $6 lgla;kstdrk iznf’kZr djrk gSA
ifjorZu’khy lgla;kstdrk ds vk/kkj ij dqN v.kqvksa@;kSfxdksa
ds xq.kksa dh lgh O;k[;k dh tk ldrh gSA tSls %&
1- okrkoj.k esa PCl5 ik;k tkrk gS ijUrq NCl5 ugha ik;k

tkrk gS D;ksafd QkLQksjl esa d d{kd ik;k tkrk gS ftlls
og $5 la;kstdrk n’kkZrk gSA ukbVªkstu esa d d{kd ugha
gksus ls og $3 la;kstdrk gh n’kkZrk gSA

2- CCl4  ty esa LFkk;h jgrk gS ijUrq SiCl4 ty esa VwV tkrk
gSA bldk izeq[k dkj.k Si esa [kkyh d d{kd dh
miyC/krk gksuk rFkk bldh vf/kdre la;kstdrk 6 gksrh
gSA blls SiCl4 ikuh ds v.kqvksa ls vfrfjDr vkca/k cukrk
gS ftlls ty ds v.kq SiCl4 ls fØ;k djds HCl v.kq cuk
ysrs gSA

3-3-3 mi lgla;kstd vkca/k (Coordinate Bond) &
mi lgla;kstd vkca/k ds la;kstu esa Hkkx ysus okys ijek.kqvksa
esa lk>s dk bysDVªkWu ;qXe dsoy ,d ijek.kq }kjk fn;k tkrk
gSA tks bysDVªkWu ;qXe nsrk gS mls nkrk ijek.kq dgrs gS vkSj tks
ijek.kq bysDVªkWu ;qXe xzg.k djrk gS] mls xzkgh ijek.kq dgrs
gSaA vr% milgla;kstd vkca/k dks blh dkj.k v)Z /kqzoh;
vkca/k Hkh dgrs gSA mi lgla;kstd ca/k ,d rhj }kjk iznf’kZr
fd;k tkrk gSA rhj dk fpUg nkrk ijek.kq dh vksj ls xzkgh
ijek.kq dh rjQ gksrk gSA
       A     :     +       B        =       A  : B  ;k    A    B
nkrk ijek.kq xzkgh ijek.kq
tSls &
1- vkstksu v.kq % vkstksu v.kq esa nks vkWDlhtu ijek.kq nks
lgla;kstd vkcU/k ls tqM+s jgrs gS rFkk ,d vkWDlhtu ijek.kq
mi lgla;kstd vkca/k ls tqM+k jgrk gSA
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2- ukbVªl vkWDlkbM % N2O esa nksuksa ukbVªkstu ijek.kq
lgla;kstd vkca/k ls tqM+s jgrs gS rFkk vkWDlhtu dk ijek.kq
,d ukbVªkstu ls mi lgla;kstd vkca/k }kjk tqM+k jgrk gSA

;k N  N  O .. ..N ....
..

.N. ..
.. .O .

3- veksfu;e vk;u (NH4
+) %

.N.

. ... ..
H

H
H+H +  .N.

. ... ..
H

H
H H ;k

+

N
H

H
H H

+

milgla;kstd ;kSfxdksa ds xq.k &
1- xyukad ,oa DoFkukad % mi lgla;kstd ;kSfxdksa ds
xyukad ,oa DoFkukad vk;fud ;kSfxdksa ls de ,oa lgla;kstd
;kSfxdksa ls vf/kd gksrs gSA bldk izeq[k dkj.k mi lgla;kstd
;kSfxdksa ds ijek.kqvksa ij vakf’kd vkos’k dk gksuk gSA
2- pkydrk % milgla;kstd ;kSfxdksa ds foy;u esa vk;u
ugha gksrs gSA vr% buds foy;u fo|qr ds dqpkyd gksrs gSA
3- foys;rk % ;s ty esa vfoys; gksrs gS tcfd v/kqzoh;
foyk;dksa esa foys; gksrs gSA
4- leko;ork % mi lgla;kstd vkca/k okys ;kSfxd lgla;kstd
vkca/k dh rjg fn’kkRed gksrs gSA vr% leko;ork n’kkZrsa gSA

3-3-4 /kkfRod vkca/k (Metallic Bonds) & /kkfRod
vkca/k ,d çdkj dk jklk;fud vkca/k gSa tks fd /kkfRod rÙoksa
ds v.kqvksa ds chp ik;k tkrk gSaA ;g vkca/k mudks fof’k"V xq.k
çnku djrs gSaA ysfdu v/kkfRod rÙoksa ds v.kqvksa ds chp ;g
vkca/k ugha ik;k tkrk gSaA nks v.kqvksa ds e/; vkca/k dh rqyuk
esa tc bysDVªkWUl dks /kkrqvksa ds cgqr ls v.kqvksa }kjk vkil esa
mi;ksx fd;k tkrk gSa rks ml vkca/k dks /kkfRod vkca/k dgrs
gSaA

tc la;kstd bysDVª‚u okLrfod v.kq ls vyx gks tkrk gSa rks
/kkrq ds v.kq /kuk;u es ifjofrZr gks tkrs gSaA bl vkca/k ds
dkj.k gh /kkrqvksa ds fof’k"V xq.k gksrs gSa tSls &
1- /kkrq vk?kkr o/kZuh; (malleable) gksrs gS vFkkrZ budks ,d
fof’k"V vkd̀fr çnku dh tk ldrh gSaA
2- /kkrqvksa dks [khap dj rkj cuk;k tk ldrk gSa vFkkZr~ buesa
rU;rk (ductile) dk xq.k ik;k tkrk gSaA
3- ;s fo/kqr ds lqpkyd gksrs gSaA

egÙoiw.kZ fcUnq
1- v.kq esa ijek.kqvksa ds e/; ik;s tkus okys vkd"kZ.k cy dks

jklk;fud vkca/k dgrs gSA jklk;fud vkca/k ds dkj.k
cus v.kqvksa esa Lora= ijek.kqvksa dh rqyuk esa vf/kd LFkkf;Ro
ik;k tkrk gSA

2- fdlh rÙo dk ijek.kq nwljs ijek.kq ds lkFk ftrus bysDVªkWu
dk vknku&iznku djrk gS vFkok ftrus bysDVªkWu ;qXeksa
dk lk>k djrk gS] og ml rÙo dh la;kstdrk dgykrh
gSA

3- la;kstdrk dk bysDVªkWfud fl)kUr loZizFke dkWlsy ,oa
yqbl us fn;k ftlds vuqlkj ca/k dk fuekZ.k v"Vd fu;e
ds vk/kkj ij gksrk gS vFkkZr izR;sd ijek.kq vius cká
d{kdksa esa vkB bysDVªkWu izkIr djds fudVre mRd̀"V xSl
ds bysDVªkWfud foU;kl tSls foU;kl izkIr djrs gSA

4. BF3, BeCl2, AlCl3, PCl5, SF6, FeCl3 rFkk MnCl2
v.kqvksa esa v"Vd fu;e dk ikyu ugha gksrk gSA

5. NaF ,oa  MgO lekd̀frd gksrs gSA jklk;fud ca/k eq[;
:Ik ls pkj izdkj ds gksrs gSaA vk;fud vkca/k] lgla;kstd
vkca/k] mi lgla;kstd vkca/k ,oa /kkfRod vkca/kA

6- tc ,d ijek.kq ds la;kstd d{kdksa ls 1 ;k vf/kd
bysDVªkWu nwljs ijek.kq ij iw.kZr% LFkkukUrfjr gks tkrs gS
ftlls /kuk;u o _.kk;u curs gSA bl vkca/k dks vk;fud
vkca/k dgrs gSA

+ + + + +

+ + + + +

+ + + + +

+ + + + +

+ + + +

+ + + + +
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7- tc vkil esa la;ksx djus okys ijek.kq ,d nwljs ds e/;
1 ;k vf/kd bysDVªkWu ;qXeksa dk lk>k djds vkca/k cukrs
gS mls lgla;kstd vkca/k dgrs gSA

8- tc la;ksx esa Hkkx ysus okys ijek.kqvksa esa dksbZ ,d ijek.kq
lk>s ds fy, bysDVªkWu ;qXeksa dks LFkkukUrfjr djrk gS rks
bl izdkj cus vkca/k dks mi lgla;kstd vkca/k dgrs gSA

9- nks v.kqvksa ds e/; vkca/k dh rqyuk esa tc bysDVªkWUl dks
/kkrqvksa ds cgqr ls v.kqvksa }kjk vkil esa mi;ksx fd;k
tkrk gSa rks ml vkca/k dks /kkfRod vkca/k dgrs gSaA

vH;klkFkZ iz'u
oLrqfu"B ç’u %&
1. dkWlsy ,oa yqbl us la;kstdrk dk bysDVªkWfud fl}kUr

fdl o"kZ esa fn;k &
¼v½ 1906 ¼c½ 1910
¼l½ 1916 ¼n½ 1920

2. fdlh ijek.kq ds dkSuls d{kdksa esa mifLFkr bysDVªkWu mlds
la;ksth bysDVªkWu dgykrs gSa &
¼v½ e/; ¼c½ cká
¼l½ vkarfjd ¼n½ mijksä lHkh

3. ukbVªkstu v.kq esa vkca/k cuus esa ç;qä bysDVªkWuksa dh la[;k
gS &
¼v½ 2 ¼c½ 3
¼l½ 4 ¼n½ 6

4. fuEufyf[kr esa ls fdl v.kq esa v"Vd dk fu;e ykxw ugha
gksrk &
¼v½ H2O ¼c½ BF3
¼l½ CH4 ¼n½ CHCl3

5. fuEufyf[kr esa ls lgla;kstd ;kSfxd gS &
¼v½ CaO ¼c½ KCl
¼l½ Na2S ¼n½ H2

6. /kqzoh; ;kSfxd dkSu&ls foyk;dksa esa foys; gksrs gSa &
¼v½ /kqzoh; ¼c½ v/kqzoh;
¼l½ lgla;kstd ¼n½ mijksä lHkh

7. vk;fud vkca/k esa R;kxs ;k xzg.k fd;s x;s bysDVªkWu dh
la[;k dks dgrs gSa &
¼v½ oS|qr la;kstdrk ¼c½ _.k fo|qr rÙo
¼l½ oS|qr pkydrk ¼n½ lgla;kstdrk

8. N2O v.kq esa mifLFkr vkca/kkas ds çdkj gSa &
¼v½ dsoy vk;fud
¼c½ dsoy lgla;kstd
¼l½ lgla;kstd ,oa milgla;kstd
¼n½ vk;fud ,oa lgla;kstd

9. lebysDVªkWfud vk;uksa okys ;kSfxd vkil esa ,d nwljs ds
D;k gksrs gSa &
¼v½ lekd̀frd ¼c½ lgla;kstd
¼l½ milgla;kstd ¼n½ mijksä lHkh

10. ;fn dksbZ rÙo ,d ls vf/kd lgla;kstdrk iznf’kZr djrk
gS rks bl lgla;kstdrk dks dgrs gSa &
¼v½ ifjorZu’khy lgla;kstdrk
¼c½ lekd̀frdrk
¼l½ la;kstdrk
¼n½ mijksä esa ls dksbZ ugha

vfry?kqÙkjkRed ç’u %&
11. ifjorZu’khy lgla;kstdrk dks ifjHkkf"kr dhft,A
12. mi lgla;kstd vkca/k dks ifjHkkf"kr dhft,A
13. MgF2 dk bysDVªksfud lw= fyf[k,A
14. mi lgla;kstd ;kSfxdks ds nks mnkgj.k nhft,A
15. H2O ,oa C2H2 dh bysDVªkWfud lajpuk fyf[k,A

y?kqÙkjkRed ç’u %&
16. v"Vd dk fu;e D;k gSa\
17. fo/kqr la;kstdrk ,oa lgla;kstdrk ls vki D;k le>rs

gSa\
18. v"Vd ds izlkj ls vki D;k le>rs gSa\
19. v)Z /kqzoh; vkca/k ls vki D;k le>rs gSa\

fuca/kkRed ç’u %&
20. la;kstdrk ds bysDVªkWfud fl}kUr dks foLrkj iwoZd

le>kb,\
21. dqN mnklhu v.kqvksa ds mnkgj.k nsrs gq;s le>kb, fd

fdl çdkj ;s v"Vd fu;e ds viokn gSa\
22. le>kb, &

(i) oS|qr la;kstd ;kSfxd lqpkyd rFkk lgla;kstd
;kSfxd dqpkyd gksrs gSaA
(ii) oS|qr la;kstd ;kSfxd ty esa ?kksyus ij vk;fur gks
tkrs gSaA
(iii) HCl esa lgla;kstd vkca/k gksrs gq;s Hkh vk;fur gks
tkrk gSA

mŸkjekyk
1- ¼l½ 2- ¼c½ 3- ¼n½ 4- ¼c½ 5- ¼n½ 6- ¼v½ 7- ¼v½
8- ¼l½ 9- ¼v½ 10- ¼v½
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v/;k;&4
jsMkWDl vfHkfØ;k,¡ ,oa vk;fud lkE;

REDOX REACTIONS AND IONIC EQUILIBRIUM

izLrqr v/;k; esa vkWDlhdj.k ,oa vip;u dk fl)kUr]
bysDVªkWuh; vo/kkj.kk] vkWDlhdj.k eku] oS|qr vi?kVu fl)kUr]
vk;fud lkE; ls rkRi;Z] vEy&{kkj dh vkjsfu;l vo/kkj.kk]
vEy&{kkjksa dk fo;kstu] ty dk vk;fud xq.kuQy] ih-,p-
vo/kkj.kk] cQj foy;u] vEy&{kkj vuqekiu] foys;rk xq.kuQy
vkSj mlds mi;ksx] levk;u izHkko dk v/;;u djsaxsA

4-1 jsMkWDl   vfHkfØ;k,¡
(Redox Reactions)
inkFkksZa dk ,d nwljs esa ifjorZu fofHkUu izdkj dh

vfHkfØ;kvksa }kjk gksrk gSA budk ,d egRoiw.kZ lewg jsMkWDl
vfHkfØ;k,a gSaA budk mi;ksx d̀f"k foKku] tho foKku]
vkS|ksfxd {ks=ksa esa gksrk gSA jsMkWDl (Redox) 'kCn] ¼vip;u½
Reduction ds Red o Oxidation ¼vkWDlhdj.k½ ds Ox ls
feydj cuk gSA vr% jsMkWDl vfHkfØ;k esa vkWDlhdj.k o
vip;u nksuksa vfHkfØ;k,a lfEefyr gSaA jsMkWDl vfHkfØ;kvksa
ds foLrr̀ ,oa lqLi"V Kku ds fy, vkWDlhdj.k ,oa vip;u
ds fl)kUr dh tkudkjh vko';d gSA

4-1-1 vkWDlhdj.k ,oa vip;u fl)kUr (Theory of
Oxidation and Reduction)

vkWDlhdj.k ,oa vip;u dh ijEijkxr vo/kkj.kk ds
vuqlkj in vkWDlhdj.k o vip;u fuEufyf[kr izdkj dh
vfHkfØ;kvksa dks le>kus ds fy, iz;qDr fd;s x;s &
vkWDlhdj.k (Oxidation) & vkWDlhdj.k og jklk;fud
vfHkfØ;k gS ftlesa fdlh inkFkZ ls & ¼v½ vkWDlhtu dk
la;ksx gks] vFkok ¼c½ fo|qr _.kh rÙo ;k ewyd dk la;ksx gks]
vFkok ¼l½ gkbMªkstu dk fu"dklu gks] vFkok ¼n½ /ku fo|qrh
rÙo ;k ewyd dk fu"dklu gksA mnkgj.kkFkZ &

¼v½ vkWDlhtu dk la;ksx &
(i) ok;q esa tykus ij rÙoksa dk vkWDlkbMksa esa ifjorZu&
C + O2  CO2 ¼dkcZu dk CO2esa vkWDlhdj.k½
2Mg + O2  2 MgO ¼eSXuhf'k;e dk MgO esa vkWDlhdj.k½
S + O2  SO2 ¼lYQj dk SO2 esa vkWDlhdj.k½
(ii) ok;qe.Myh; vkWDlhtu dk vo'kk s"k.k &
2HNO2+O2 2HNO3¼HNO2 dk HNO3 esa vkWDlhdj.k½
ukbVªl vEy   ukbfVªd vEy
CH3CHO + ½O2  CH3COOH ¼,FksuSy dk ,Fksuksbd
vEy esa vkWDlhdj.k½
(iii) vU; inkFkksZa ls vkWDlhtu izkIr djds &
Na2SO3 + H2O2  Na2SO4 + H2O ¼Na2SO3 ¼lksfM;e
lYQkbV½ dk Na2SO4 esa vkWDlhdj.k½
¼c½ _.k fo|qrh rÙo ;k ewyd dk la;ksx &
2 Fe + 3 F2  2 Fe F3 (Fe dk FeF3 ¼QSfjd ¶yksjkbM½ esa
vkWDlhdj.k½
¼l½ gkbMªkstu dk fu"dklu &
H2S + Cl2  S + 2 HCl (H2S dk S esa vkWDlhdj.k½
4HCl + MnO2  MnCl2 + Cl2 + 2 H2O (HCl dk Cl2
esa vkWDlhdj.k½
¼n½ /ku fo|qrh rÙo ;k ewyd dk fu"dklu &
      2 Hg2Cl2        2 HgCl2     +   2Hg
¼ejD;wjl DyksjkbM½    ¼ejD;wfjd DyksjkbM½

(Hg2Cl2 dk HgCl2 esa vkWDlhdj.k½
2 KI + Cl2  I2 + 2 KCl ¼iksVSf'k;e vk;ksMkbM (KI) dk
I2 esa vkWDlhdj.k½
2 K2MnO4 + Cl2  2 KMnO4 + 2 KCl
¼iksVSf'k;e eSXusV½        ¼iksVSf'k;e ijeSXusV½

(K2MnO4 dk KMnO4 esa vkWDlhdj.k½
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vip;u (Reduction) & vip;u og vfHkfØ;k gS] ftlesa
fdlh inkFkZ ls ¼v½ gkbMªkstu dk la;ksx gksrk gS] vFkok ¼c½
/ku fo|qrh rÙo ;k ewyd dk la;ksx gksrk gS] vFkok ¼l½
vkWDlhtu dk fu"dklu gksrk gS] vFkok ¼n½ _.k fo|qrh rÙo
;k ewyd dk fu"dklu gksrk gSA
mnkgj.kkFk Z &
¼v½ gkbMªkstu dk la;ksx &
Cl2 + H2   2 HCl (Cl2 dk HCl esa vip;u½
N2 + 3 H2   2 NH3 (N2 dk NH3 ¼veksfu;k½ esa vip;u½
C2H4 + H2   C2H6 ¼,Fkhu dk ,Fksu esa vip;u½
¼c½ /ku fo|qrh rÙo ;k ewyd dk la;ksx &

l2 + Hg    HgI2
          ¼ejD;wfjd vk;ksMkbM½

¼/ku fo|qrh rÙo Hg ds I2 ls la;ksx ds dkj.k½
    CuCl2 + Cu     Cu2Cl2
¼D;wfizd DyksjkbM½      ¼D;wizl DyksjkbM½
¼/ku fo|qrh rÙo Cu ds la;ksx ls CuCl2 dk Cu2Cl2 esa
vip;u½
¼l½ vkWDlhtu dk fu"dklu &
CuO + H2 Cu + H2O ¼CuO dk Cu esa vip;u½
H2O    +   C    CO + H2 ¼H2O dk H2 esa vip;u½
¼Hkki½ ¼jDr rIr dksd½ ¼Hkki vaxkj xSl½

    2 HgO     2Hg    +   O2

¼ejD;wfjd vkWDlkbM½
¼HgO ls vkWDlhtu ds fu"dklu ls Hg esa vip;u½
¼n½ _.k fo|qrh rÙo ;k ewyd dk fu"dklu &
2 HgCl2       +     SnCl2  Hg2Cl2     +    SnCl4
¼ejD;wfjd DyksjkbM½        ¼ejD;wjl DyksjkbM½
¼HgCl2 ls _.k fo|qrh ewyd Cl– ds fu"dklu ls Hg2Cl2 esa
vip;u½
2 FeCl3      +    H2S   2 FeCl2    +    2 HCl    +   S
¼QSfjd DyksjkbM½         ¼QSjl DyksjkbM½
¼FeCl3 ls _.k fo|qrh ewyd Cl– ds fu"dklu ls FeCl2 esa
vip;u½
uksV & 1- mijksDr lHkh vfHkfØ;kvksa dks /;kuiwoZd ns[kus ij
bl ckr dk vkHkkl gks tkrk gS fd vkWDlhdj.k (Oxidation)
o vip;u (Reduction) ges'kk lkFk&lkFk ?kfVr gksrs gSaA
blfy, buds fy, jsMkWDl (Redox) 'kCn fn;k x;kA
mnkgj.kkFk Z &

2 Mg + O2  2 MgO
bl vfHkfØ;k esa vkWDlhtu ds lkFk la;ksx gksus ds

dkj.k eSXuhf'k;e (Mg) dk vkWDlhdj.k gks jgk gS rFkk

lkFk&lkFk vkWDlhtu (O2) dk vip;u Hkh gks jgk gS] D;ksafd
blls /kufo|qrh rÙo eSXuhf'k;e (Mg) dk la;ksx gks jgk gSA
2- jsMkWDl vfHkfØ;k esa og inkFkZ ftldk vkWDlhdj.k gksrk gS
og vipk;d (Reductant) ds :i esa rFkk og inkFkZ ftldk
vip;u gksrk gS] og vkWDlhdkjd (Oxidant) ds :i esa dk;Z
djrk gSA mijksDr mnkgj.k esa O2 vkWDlhdkjd gS rFkk Mg
vipk;d gSA

4-1-2 bysDVªkWuh; vo/kkj.kk (Electronic Concept)&
;|fi vkWDlhdj.k ,oa vip;u dh ijEijkxr vo/kkj.kk
vkt Hkh ekU; gS fdUrq dqN vfHkfØ;kvksa ds fy, fo|qr _.krk
ds lko/kkuhiwoZd vuqiz;ksx ls gh vkWDlhdj.k ,oa vip;u dk
fu"d"kZ fudky ldrs gSaA
mnkgj.kkFk Z &

(i) 2 Na + H2  2 NaH,
(ii) O2 + 2 F2  2 OF2

vfHkfØ;k (i) esa Na dk vkWDlhdj.k gksrk gS tcfd ;g
gkbMªkstu ls la;ksx djrk gS] bldk dkj.k gkbMªkstu dh
fo|qr _.krk Na ls vf/kd gksuk gS] vr% Na dk vf/kd
fo|qr _.kh rÙo H2 ls la;ksx ds QyLo:i bldk vkWDlhdj.k
gksrk gSA blh izdkj ¶yqvksjhu dh fo|qr _.krk vkWDlhtu ls
vf/kd gksus ds dkj.k vfHkfØ;k (ii) esa ¶yqvksjhu dk vkWDlhtu
ls la;ksx ds mijkUr Hkh vip;u gksrk gSA blfy, vkWDlhdj.k
,oa vip;u dks O;kid :i esa ifjHkkf"kr djus ds fy,
bysDVªkWuh; vo/kkj.kk nh x;hA ;g vkWDlhdj.k ,oa vip;u
dh vk/kqfud ladYiuk Hkh dgykrh gSA bysDVªkWuh; vo/kkj.kk
vkWDlhdj.k o vip;u dks bysDVªkWu ds ifjR;kx o xzg.k ds
:i esa ifjHkkf"kr djrh gS &
vkWDlhdj.k (Oxidation) & bysDVªkWuh; vo/kkj.kk ds
vk/kkj ij vkWDlhdj.k og vfHkfØ;k gS] ftlesa dksbZ inkFkZ
¼ijek.kq] v.kq ;k vk;u½ ,d ;k ,d ls vf/kd bysDVªkWu
R;kxrk gS] ftlls mlds /kukos'k esa of̀) gks tkrh gS ;k
_.kkos'k esa deh gks tkrh gSA
(i) ijek.kq }kjk bysDVªkWu dk ifjR;kx &

Na   Na+  +  e–,     Mg   Mg2+  +  2 e–,
Al     Al3+  +  3 e–

(ii) v.kq }kjk bysDVªkWu dk ifjR;kx &
H2O2    2 H+   +   O2   +   2 e–

(H2O2 dk nks bysDVªkWu R;kxdj O2 esa vkWDlhdj.k½
H2S    2 H+   +   S   +  2 e–

¼H2S dk 2 e–  R;kx }kjk S esa vkWDlhdj.k½
(iii) /kuk;u }kjk bysDVªkWu ifjR;kx dj /kukos'k esa of̀) &

Fe2+   Fe3+ +  e–,     Sn2+    Sn4+ + 2 e–,
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Hg2
2+   2 Hg2+   +  2 e–

(iv) _.kk;u }kjk bysDVªkWu dk ifjR;kx dj _.kkos'k esa
deh &

2I–      I2 + 2e–,     eMnOMnO 4
2
4 ,

    e2OS           OS2 2
64

2
32

¼Fkk;kslYQsV½    ¼VsVªkFkk;susV½
[Fe (CN)6]4–    [Fe (CN)6]3–  + e–

¼QSjkslk;ukbM½   ¼QSjhlk;ukbM½
vip;u (Reduction) & bysDVªkWuh; vo/kkj.kk ds vk/kkj
ij vip;u og vfHkfØ;k gS] ftlesa dksbZ inkFkZ ¼ijek.kq] v.kq
;k vk;u½ ,d ;k ,d ls vf/kd bysDVªkWu xzg.k djrk gS]
ftlls mlds _.kkos'k esa of̀) gks tkrh gS ;k /kukos'k esa deh
gks tkrh gSA
(i) ijek.kq }kjk bysDVªkWu xzg.k dj _.kk;u dk cuuk &

S  + 2e–   S2–,     O  +  2e–    O2–,
Cl   + e–     Cl–,   N  +  3e–    N3–

(ii) v.kq }kjk bysDVªkWu dk xzg.k djuk &
Cl2 + 2e–  2Cl–,   2H2O + 2e–  H2 + 2OH–,
H2O2 + 2H+ 2e– 2H2O

(iii) /kuk;u }kjk bysDVªkWu xzg.k dj /kukos'k esa deh &
Cu2+ + 2e–  Cu,    Fe3+ + e–  Fe2+,
Sn4+ + 2e–  Sn2+,  2 Hg2+   Hg2

2+

(iv) _.kk;u }kjk bysDVªkWu xzg.k dj _.kkos'k esa of̀) &

,MnOeMnO 2
44
 

OH4Mne5H8MnO 2
2

4  

OH7Cr2e6H14OCr 2
32

72  

jsMkWDl vfHkfØ;k (Redox Reaction) & bysDVªkWuh;
vo/kkj.kk ds vk/kkj ij vkWDlhdj.k vfHkfØ;k esa inkFkZ bysDVªkWu
R;kxdj vkWDlhd̀r gksrk gS] vr% fuf'pr gh ml vfHkfØ;k esa
,slk inkFkZ gksuk pkfg, tks R;kxs x;s bysDVªkWuksa dks xzg.k dj
vipf;r gks ldsA bl izdkj vkWDlhdj.k ,oa vip;u ,d
nwljs dh iwjd vfHkfØ;k,a gSa tks lnSo lkFk&lkFk gh ?kfVr
gksrh gSaA vkWDlhdj.k o vip;u vfHkfØ;k,a ,d nwljs ds fcuk
v/kwjh gSaA bu nksuksa v)Z vfHkfØ;kvksa ¼vkWDlhdj.k ,oa vip;u½
ds ;ksx ls gh vfHkfØ;k lEiw.kZ gksxh rkfd ,d inkFkZ }kjk
R;kxs x;s bysDVªkWu nwljs inkFkZ }kjk xzg.k fd;s tk ldsa vFkkZr~
,d inkFkZ ls nwljs ij bysDVªkWu LFkkukUrj.k gks ldsA ;gh
lEiw.kZ vfHkfØ;k jsMkWDl (Redox) vfHkfØ;k dgykrh gS]
D;ksafd blesa vip;u (Reduction) ,oa vkWDlhdj.k
(Oxidation) nksuksa izØe lfEefyr gSaA bl izdkj bysDVªkWuh;
vo/kkj.kk ds vk/kkj ij jsMkWDl vfHkfØ;k dks fuEufyf[kr

izdkj ifjHkkf"kr dj ldrs gSa& ^^,slh jklk;fud vfHkfØ;k
ftlesa ,d inkFkZ ls nwljs inkFkZ esa bysDVªkWu LFkkukUrj.k gksrk
gS] vkWDlhdj.k&vip;u ;k jsMkWDl vfHkfØ;k dgykrh gSA**

jsMkWDl vfHkfØ;k nks v)Z vfHkfØ;kvksa ds ;ksx ls
izkIr gksrh gS&
(i) vkWDlhdj.k v)Z vfHkfØ;k (ii) vip;u v)Z vfHkfØ;k
mnkgj.kkFk Z &
(i) dkWij lYQsV ds foy;u esa tLrk Mkyus ij ftad lYQsV
o dkWij curk gSA bldh jklk;fud lehdj.k &

Zn   +   CuSO4    ZnSO4   +  Cu
;g jsMkWDl vfHkfØ;k fuEufyf[kr nks v)Z vfHkfØ;kvksa ls cuh gS&
¼v½ vkWDlhdj.k v)Z vfHkfØ;k &

Zn     Zn2+   +   2e–

ZnSO4 esa Zn2+ o 2
4SO  vk;u gSaA Zn ls nks bysDVªkWu

R;kxus ls Zn2+ vk;u curs gSaA vr% Zn dk ZnSO4 esa
vkWDlhdj.k gqvk gSA
¼c½ vip;u v)Z vfHkfØ;k &

Cu2+   +   2e–     Cu ¼/kkfRod ijek.kq½

CuSO4 esa Cu2+ o 2
4SO  vk;u gSa

vkWDlhdj.k v)Z vfHkfØ;k esa Zn }kjk R;kxs x;s nks bysDVªkWu
Cu2+ vk;u }kjk xzg.k fd;s tkrs gSaA vr% CuSO4 dk Cu
esa vip;u gqvk gSA
bl jsMkWDl vfHkfØ;k dks fuEufyf[kr izdkj Hkh fy[kdj n'kkZ
ldrs gSa &

)s(
2

)aq(
2

)aq()s( CuZnCuZn  

2e – dk ifjR;kx ¼vkWDlhdj.k v)Z vfHkfØ;k½

2e – dk xzg.k ¼vip;u v)Z vfHkfØ;k½

(ii) blh izdkj flYoj ukbVªsV foy;u esa dkWij Mkyus ij
dkWij ukbVªsV cuus dh vfHkfØ;k dks n'kkZ ldrs gSaA
Cu(s)

  + 2 AgNO3(aq)
   Cu (NO3)2(aq)  + 2 Ag(s)

vk;fud :i %

)s()aq(3
2

)aq()aq(3)aq()s( Ag2NO2CuNO2Ag2Cu  

;k

)s(
2

)aq()aq()s( Ag2CuAg2Cu  

2e – dk xzg.k ¼vip;u v)Z vfHkfØ;k½

2e – dk ifjR;kx ¼vkWDlhdj.k v)Z vfHkfØ;k½

jsMkWDl vfHkfØ;k esa Hkkx ysus okys inkFkksZa esa ,d vkWDlhdkjd
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o nwljk vipk;d gksrk gS &
vkWDlhdkjd (Oxidant) & og inkFkZ ¼v.kq] vk;u ;k
ijek.kq½ tks jsMkWDl vfHkfØ;k esa bysDVªkWu xzg.k djrk gS]
vFkkZr~ vipf;r gksrk gS] vkWDlhdkjd dgykrk gSA
dqN vkWDlhdkjd & (i) mPp fo|qr _.kh rÙo & O2, F2,
Cl2, Br2 vkfnA
(ii) mPp /kukos'k okys laØe.k /kkrqvksa ds ;kSfxd& K2Cr2O7,
KMnO4, CrO3, HgCl2, SnCl4 vkfnA
(iii) mPp /kukos'k okys ;kSfxd & HNO3, H2SO5
vipk;d (Reductant) & og inkFkZ ¼v.kq] vk;u ;k
ijek.kq½ tks jsMkWDl vfHkfØ;k esa bysDVªkWu R;kxrk gS vFkkZr~
vkWDlhd̀r gksrk gS] vipk;d dgykrk gSA
dqN vipk;d & (i) mPp fo|qr /kuh rÙo & Li, Na, K,
Cs, Zn, Al o H2 ¼gkbMªkstu½A
(ii) fuEu /kukos'k okys ;kSfxd & SnCl2, FeSO4
(iii) gkbMªkstu vk;ksMkbM (HI)] gkbMªkstu lYQkbM (H2S)

vkWDlhdkjd ,oa vipk;d mHk;xq.k okys inkFkZ & ,sls
inkFkZ tks bysDVªkWu dk ifjR;kx o xzg.k dj ldrs gksa] os
ifjfLFkfr ds vuqlkj vkWDlhdkjd o vipk;d nksuksa rjg dk;Z
dj ldrs gSaA mnkgj.k & H2O2, SO2, HNO2

4-1-3 vk WDlhdj.k  eku  ;k  vk WDlhdj.k  vad
(Oxidation value or Oxidation Number)

^^fdlh ;kSfxd esa fdlh rÙo ds ijek.kq ij mifLFkr
fn"V vkos'k ¼okLrfod ;k dkYifud½ mldk vkWDlhdj.k vad
dgykrk gSA**

;kSfxd esa rÙo dk vkWDlhdj.k vad ¼vk- vad½ mldh
vkWDlhdj.k fLFkfr dks n'kkZrk gS] ftls fuEufyf[kr fu;eksa ds
vk/kkj ij fu/kkZfjr fd;k tkrk gS &
(i) nks leku ijek.kqvksa ds e/; mifLFkr lgla;kstd cU/k dk
nksuksa ijek.kqvksa ds vkWDlhdj.k vad ds fy, ;ksxnku 'kwU; gksrk
gSA
(ii) nks vleku ijek.kqvksa ds e/; mifLFkr izR;sd lgla;kstd
cU/k dk vf/kd fo|qr_.krk okys rÙo ds ijek.kq ds fy,
vkWDlhdj.k vad esa ;ksxnku &1 rFkk de fo|qr _.krk okys
ijek.kq ds vkWDlhdj.k vad esa ;ksxnku $1 gksrk gSA
(iii) milgla;kstd cU/k dk nkrk ijek.kq ds vkWDlhdj.k
vad esa $2 o xzkgh ijek.kq ds vkWDlhdj.k vad esa ;ksxnku
&2 gksrk gSA tSls & (I) A-B esa B dh fo|qr_.krk >
A dh fo|qr_.krk, rks A dk vkWDlhdj.k vad ¾ $2 rFkk
B dk vk-va- ¾ &2
(II) A=B esa B dh fo|qr_.krk >A dh fo|qr_.krk] rks  A

dk vk-va- ¾ $2 rFkk B dk vk-va- ¾ &2
(III) A B esa A  dk vk- va- ¾ $ 2 o B dk vk-vad ¾ &2
mnkgj.kkFkZ & Na2S2O3 ¼lksfM;e Fkk;kslYQsV½ esa dsUnzh;
ijek.kq ds vkWDlhdj.k vad dk fu/kkZj.k %
lajpuk &

 +   –
Na O S

 +   –
O  Na

S

O

*

dsUnzh; ijek.kq dk vk-vad &
O – S*– O  vkcU/kksa ds dkj.k ¾ $1] $1
S* O  ds dkj.k ¾ $2
S* S ds dkj.k ¾ $2
dqy vk-va- ¾ 1 $ 1 $ 2 $ 2 ¾ $ 6
;kSfxdksa dh lajpuk,sa rFkk rÙoksa dh fo|qr_.krk,sa

lnSo ;kn j[kuk dfBu gksrk gSA blfy, vkWDlhdj.k vad
Kkr djus ds LosPN fu;e fn;s x;s] tks fuEufyf[kr gSa &
1- eqDr voLFkk esa rÙo ds fdlh Hkh ijek.kq dk vkWDlhdj.k
vad lnSo 'kwU; gksrk gS] tSls H2 esa H dk] O2 ;k O3 esa O dk]
P4 esa P dk] S8 esa S dk rFkk ghjs o xzsQkbV esa dkcZu dk
vkWDlhdj.k vad 'kwU; gksrk gSA
2- oxZ&1 ds rÙoksa (Li, Na, K, Rb, Cs) dk vkWDlhdj.k
vad vius ;kSfxdksa esa lnSo $1 gksrk gSA
3- oxZ&2 esa rÙoksa (Be, Mg, Ca, Sr, Ba) dk vkWDlhdj.k
vad ¼vius ;kSfxdksa esa vkWDlhdj.k vad½ ¾ $2 gksrk gSA
4- H dk vkWDlhdj.k vad ¼vius ;kSfxdksa esa½ ¾ $1 gksrk gSaA
viokn & /kkrqvksa ds lkFk gkbMªkbMksa (MgH2, LiH, NaH,


4AlH ) esa H vkWDlhdj.k vad ¾ &1 gksrk gSA

5- vkWDlhtu dk vkWDlhdj.k vad izk;% vius ;kSfxdksa esa &2
gksrk gSA
viokn & (i) OF2 esa vkWDlhtu dk vkWDlhdj.k vad ¾ $2
gksrk gSA

(ii) ijvkWDlkbM  2
2O  esa vkWDlhtu dk vkWDlhdj.k vad

¾&1 gksrk gSA

(iii) lqij vkWDlkbM  2O  esa vkWDlhtu dk vkWDlhdj.k vad

¾ & ½ gksrk gSA
(iv) O2F2 esa vkWDlhtu dk vkWDlhdj.k vad ¾ $ 1 gksrk gSA
6- ¶yqvksjhu dk vkWDlhdj.k vad vius lHkh ;kSfxdksa esa lnSo
&1 gksrk gSA
7- ewydksa ds vkWDlhdj.k vad mu ij mifLFkr vkos'k ds
cjkcj gksrk gSA mnkgj.kkFkZ &
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(i) 3H CO - , Br–, Cl–, I–, 
3NO , CN–, OH– lHkh dk

vkWDlhdj.k vad ¾ & 1 gSA
(ii)  CO3

2-, SO4
2-, SO3

2-, C2O4
2-, S2O3

2-, S2- lHkh ewydksa esa
izR;sd dk vkWDlhdj.k vad ¾ & 2 gSA

(iii) 3 3 3 3
4 3 3 4PO ,BO , AsO ,AsO- - - -  lHkh ewydksa esa izR;sd dk

vkWDlhdj.k vad ¾ & 3 gSA

(iv)  K,Na,NH4  ds fy, izR;sd dk vkWDlhdj.k vad ¾

+ $1 gSA
(v) Ca2+, Mg2+, Fe2+  ds fy, izR;sd dk  vkWDlhdj.k vad
¾ $2 gSA
8- mnklhu ewydksa dk vkWDlhdj.k vad ¾ 0 gksrk gSA
mnkgj.kkFk Z & CO, NH3,  H2O, Py ¼fijhMhu½ dk
vkWDlhdj.k vad ¾ 0 gSA
9- gSykstu rÙoksa (Cl, Br, I) dk vkWDlhdj.k vad izk;% &1
gksrk gSA
viokn & buds vkWDlkbMksa esa o vUrj gSykstu ;kSfxdksa esa
$1 ls $7 rd gks ldrk gSA
10- mnklhu v.kq esa mifLFkr lHkh ijek.kqvksa ds vkWDlhdj.k
vadksa dk chth; ;ksx ¾ 0 gksrk gS] tcfd ladqy vk;u esa ml
ij mifLFkr vkos'k ds rqY; gksrk gSA tSls & K2Cr2O7 = 0

fdUrq 2OCr 2
72 

11- fdlh rÙo dk vkWDlhdj.k vad mlds la;ksth bysDVªkWuksa
dh la[;k ls vf/kd ugha gks ldrkA p CykWd ds rÙoksa ds fy,
mPpre vkWDlhdj.k vad ¾ ¼oxZ la[;k &10½ gksrk gSA
mnkgj.kkFkZ & S ds ;kSfxd tSls H2SO5 o H2S2O8 esa S
dk vkWDlhdj.k vad ¾$6 gksrk gS] tcfd vkWDlhtu ijek.kqvksa
dk vkWDlhdj.k vad  ¾ &2 ysdj x.kuk djus ij Øe'k% $8
o $7 izkIr gksrk gSA bldk dkj.k buesa nks vkWDlhtu ijek.kq
ijkWDlkbM ds :i esa gksuk gSaA

la{ksi esa vkWDlhdj.k vad ladYiuk ds vk/kkj ij &
vkWDlhdj.k & og jklk;fud vfHkfØ;k ftlesa inkFkZ ds
izHkkoh rÙo ds vkWDlhdj.k vad esa of̀) gks] vkWDlhdj.k
dgykrh gS rFkk inkFkZ vipk;d dgykrk gS] D;ksafd ;g
vkWDlhd̀r gksrk gSA
vip;u & og jklk;fud vfHkfØ;k ftlesa inkFkZ ds izHkkoh
rÙo ds vkWDlhdj.k vad esa deh gks] vip;u dgykrh gS rFkk
inkFkZ vkWDlhdkjd dgykrk gS] D;ksafd ;g vipf;r gksrk gSA
mnkgj.kkFk Z &

2647 

vk- va- esa òf) ¼vkWDlhdj.k½

vk- va- esa deh ¼vip;u½

izHkkoh 
rÙo ds
vk- va-

Mn2HSO5HOH2SOMnO2 2
4224   5

bl vfHkfØ;k esa &

vkWDlhdkjd inkFkZ & 
4MnO  ¼Mn ds vk-va- esa deh½

vipk;d inkFkZ & SO2 ¼S ds vk-va- esa of̀)½
• ,sls inkFkZ ftuesa rÙo dk vkWDlhdj.k vad vf/kdre

gksrk gS] dsoy vkWDlhdkjd ds :i esa dk;Z djrs gSaA tSls
KMnO4, K2Cr2O7, HNO3, HIO4 vkfnA

• ,sls inkFkZ ftuesa rÙo dk vkWDlhdj.k vad fuEure gks]
dsoy vipk;d ds :i esa dk;Z djrs gSaA tSls Li, Na,
Mg, Zn, Al, H2S, HI vkfnA

• ,sls inkFkZ ftuesa rÙo dk vkWDlhdj.k vad fuEure o
vf/kdre ds e/; gks] vkWDlhdkjd o vipk;d nksuksa ds
:i esa dk;Z djrs gSaA tSls H2O2, HNO2, SO2 vkfnA

vkWDlhdj.k vad Kkr djus ds iwoZ of.kZr fu;eksa ds
vk/kkj ij fdlh Hkh v.kq vFkok ladqy vk;u esa mifLFkr fn;s
x;s rÙo dk vkWDlhdj.k vad Kkr djus ds fy, mlds ijek.kq
dk vkWDlhdj.k vad x ekudj Kkr djrs gSaA
mnkgj.k&1 % KMnO4 esa Mn dk] K2Cr2O7 esa Cr dk
Ni(CO)4 esa Ni dk o [PtCl6]2– esa Pt dk vkWDlhdj.k vad
Kkr djukA
(i) KMnO4 esa Mn ds fy, %

ekuk Mn dk vkWDlhdj.k vad ¾ x gSA
1 (+1) + x + 4 (-2) = 0
¼K dk vkWDlhdj.k vad ¾$1]
 O dk vkWDlhdj.k vad ¾ &2½
;k 1 + x – 8 = 0
;k x = + 7
vr% Mn dk vkWDlhdj.k vad ¾ $7

(ii) K2Cr2O7 esa Cr ds fy, %
ekuk Cr dk vkWDlhdj.k vad ¾ x gSA
2 (+1) + 2x + 7 (-2) = 0
¼K dk vkWDlhdj.k vad ¾$1]
 O dk vkWDlhdj.k vad ¾ &2½
;k 2 + 2x – 14 = 0
;k 2x = + 12

x = +6
vr% Cr dk vkWDlhdj.k vad ¾ $6

(iii) Ni(CO)4 esa Ni ds fy, %
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ekuk Ni dk vkWDlhdj.k vad ¾ x gSA
x + 4 (0) = 0
¼CO dk vkWDlhdj.k vad ¾ 0½
;k x = 0
vr% Ni dk vkWDlhdj.k vad ¾ 0 gSA

(iv) [PtCl6]2– esa Pt ds fy, %
ekuk Pt dk vkWDlhdj.k vad ¾ x gSA
x + 6 (-1) = -2
¼Cl dk vkWDlhdj.k vad ¾ &1½
;k x = 6 - 2
;k x = +4
vr% Pt dk vkWDlhdj.k vad ¾ $4 gSA

mnkgj.k 2 % H2SO5 esa S dk vkWDlhdj.k vad Kkr djuk%
H2SO5 esa nks vkWDlhtu ijek.kq ijkWDlkbM ds :i esa gksrs gSa]
ftudk vkWDlhdj.k vad &1 gS rFkk 'ks"k rhu vkWDlhtu
ijek.kqvksa dk vkWDlhdj.k vad & 2 gSA

vr% H2SO5 dks H2SO3O2 ds :i esa fy[kdj
vkWDlhdj.k vad Kkr djrs gSaA
 2(+1) + x + 3 (-2) + 2 (-1) = 0
;k 2 + x – 8 = 0
;k x = + 6

vr% S dk vkWDlhdj.k vad ¾ $6 gSA
vkWDlhdj.k vad ds mi;ksx &
(i) vEy dh izcyrk % vEy dh izcyrk � dsUnzh; ijek.kq
dk vkWDlhdj.k vadA
vEy %& HClO4 > HClO3 > HClO2 > HClO
vkW-vad %     $7       $5       $3        $1

¼vEy izcyrk dk ?kVrk Øe½
(ii) {kkjd dh izcyrk %

{kkjd dh izcyrk �  
vad- vkW dk/kkrq

1

{kkj % NaOH > Mg(OH)2 > Al(OH)3
vkW-vad %   $1         $2          $3

¼{kkjd izcyrk dk ?kVrk Øe½
(iii) vkWDlhdkjd ,oa vipk;d dk rqY;kadh Hkkj %
fdlh jsMkWDl vfHkfØ;k esa vkWDlhdkjd inkFkZ bysDVªkWu xzg.k
djds vipf;r gksrk gS] ftlds QyLo:i mlds izHkkoh rÙo
ds vkWDlhdj.k vad esa deh gks tkrh gSA blh izdkj vipk;d
inkFkZ bysDVªkWu R;kx djds vkWDlhd̀r gks tkrk gS] ftlds
QyLo:i mlds izHkkoh rÙo ds vkWDlhdj.k vad esa of̀) gks
tkrh gSA fdlh vkWDlhdkjd inkFkZ dk rqY;kadh Hkkj mlds
Hkkj Hkkxksa dh og la[;k gksrh gS] tks ,d bysDVªkWu dk xzg.k

dj lds rFkk vipk;d inkFkZ dk rqY;kadh Hkkj mlds Hkkj
Hkkxksa dh og la[;k gksrh gS] tks ,d bysDVªkWu dk R;kx dj
ldsA
vkWDlhdkjd dk rqY;kadh Hkkj ¾

inkFkZ dk eksyj nzO;eku
¾ __________________________________
     izfr v.kq ;k ijek.kq ;k vk;u }kjk xzg.k fd;s x;s

    bysDVªkWuksa dh la[;k vFkok vkWDlhdj.k vad esa gqbZ deh

vipk;d dk rqY;kadh Hkkj ¾
inkFkZ dk eksyj nzO;eku

¾ ____________________________________
     izfr v.kq ;k ijek.kq ;k vk;u }kjk R;kxs x;s

    bysDVªkWuksa dh la[;k vFkok vkWDlhdj.k vad esa gqbZ òf)

mnkgj.k 3 % KMnO4 dk vEyh; ek/;e esa rqY;kadh Hkkj
Kkr djukA vEyh; ek/;e esa KMnO4 dh vfHkfØ;k fuEukuqlkj
gksrh gS &
2KMnO4+3H2SO4 K2SO4+2MnSO4+3H2O+ 5(O)
   +7                                    +2
   
   Mn ds vkWDlhdj.k vad esa 5 dh deh
vk;fud lehdj.k &

OH4Mne5H8MnO 2
2

4  

  
  5e– dk xzg.k

;gk¡ KMnO4 vkWDlhdkjd gS
+KMnO4 dk eksyj nzO;eku ¾ 39 $ 55 $ ¼16  4½ ¾ 158

+KMnO4 dk rqY;kadh Hkkj ¾ 6.31
5

158


4-2 vk;fud&lkE; (Ionic Equilibrium)
,sls lkE; ftuesa dsoy vk;u lfEefyr gksrs gSa]

vk;fud lkE; dgykrs gSaA vusd tSfod ,oa i;kZo.khZ;
izfØ;kvksa esa vk;fud&lkE; egRoiw.kZ gSA vk;fud lkE;
rFkk vk;fud lkE; ds fl)kUrksa dh tkudkjh ls iwoZ ,sls
inkFkksZa dk Kku gksuk pkfg, tks nzo voLFkk ;k foy;u esa
fo;ksftr gksdj vk;u eqDr djrs gksaA foy;u esa vk;uksa dh
mifLFkfr dk irk foy;u dh fo|qr pkydrk ls gks tkrk gS]
D;ksafd foy;u esa fo|qr /kkjk dk izokg vk;uksa ds }kjk gksrk
gSA ekbZdy QSjkM+s us foy;u esa inkFkksZa dh fo|qr pkydrk ds
vk/kkj ij mUgsa nks oxksZa esa oxhZd̀r fd;k &
1- oS|qr vi?kV~; (Electrolyte) & os inkFkZ tks tyh;
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foy;u esa ?kqydj vk;uksa esa vi?kfVr ¼fo;ksftr½ gks tkrs gSa]
ftlds QyLo:i buds foy;u esa fo|qr dk izokg gksrk gS]
oS|qr vi?kV~; dgykrs gSaA mnkgj.k % vk;fud ;kSfxd o
izcy /kzqoh; lgla;kstd ;kSfxdA oS|qr vi?kV~; inkFkksZa dks
iqu% nks oxksZa esa oxhZd̀r fd;k x;k gSA
¼v½ izcy oS|qr vi?kV~; (Strong Electrolyte) %  os
oS|qr vi?kV~; inkFkZ tks foy;u esa yxHkx iw.kZ fo;ksftr gksrs
gSaA vr% foy;u lk/kkj.k lkUnzrk ij gh mPp pkydrk n'kkZrs
gSaA mnkgj.k %
yo.k % NaCl, KCl, Na2CO3, NH4Cl, AlCl3, KI vkfnA
izcy vEy % HClO4, HCl, H2SO4, HNO3 vkfnA
izcy {kkj % NaOH, KOH, CsOH vkfnA
¼c½ nqcZy oS|qr vi?kV~; (Weak Electrolyte) %  os
oS|qr vi?kV~; inkFkZ tks foy;u esa vYi ¼viw.kZ½ fo;ksftr
gksrs gSaA vr% buds foy;u lkekU; lkUnzrk ij fuEu pkydrk
n'kkZrs gSaA mnkgj.k %
nqcZy vEy % CH3COOH, H2CO3, HCN, C6H5COOH,
H2S, H2CO3 vkfnA
nqcZy {kkj % NH4OH, Al(OH)3, Cu(OH)2 vkfnA
yo.k % HgCl2, ZnCl2 vkfnA

2- oS|qr vuvi?kV~; (Non-Electrolyte) & os inkFkZ
tks tyh; foy;u esa ?kqydj vk;uksa esa vi?kfVr ¼fo;ksftr½
ugha gksrs gSa] ftlds QyLo:i buds foy;u esa fo|qr dk
izokg ugha gksrk gS] oS|qr vuvi?kV~; dgykrs gSaA mnkgj.k&
lgla;kstd ;kSfxd tSls % 'kdZjk] ;wfj;k] ,sYdksgkWy vkfnA

fdlh oS|qr vi?kV~; dh fi?kyh voLFkk ;k mlds
tyh; foy;u esa fo|qr izokfgr djus ij nzO; ds LFkkukUrj.k
ds dkj.k mldk vi?kVu gks tkrk gS bl fØ;k dks oS|qr
vi?kVu (Electrolysis) dgrs gSaA

4-2-1 oS|qr&vi?kVu fl)kUr ;k oS|qr fo;kstu dk
fl)kUr (Theory of Electrolytic dissociation) &

oS|qr vi?kVu dh fØ;k o oS|qr vi?kV~;ksa dh izd̀fr
,oa xq.kksa dks Li"V djus ds fy, LokUVs vkjsfu;l (Svente
Arrhenius) us lu~ 1887 esa oS|qr vi?kVu fl)kUr ;k oS|qr
fo;kstu ds fl)kUr dk izfriknu fd;kA bls vk;fud fl)kUr
(Ionic Thoery) Hkh dgrs gSa blds izeq[k fcUnq fuEufyf[kr
gSa&
1- tc fdlh oS|qr vi?kV~; inkFkZ ¼vEy] {kkjd ;k yo.k½ dks
ty esa ?kksyk tkrk gS rks og nks izdkj ds oS|qr vkosf'kr d.kksa
esa foHkDr gks tkrk gSA bu oS|qr vkosf'kr d.kksa dks vk;u dgrs
gSaA bl fØ;k dks vk;uu (Ionisation) dgrs gSa] orZeku esa

bl fØ;k dks fo;kstu (Dissociation) dgrs gSaA
2- vk;u oS|qr vkos'k ;qDr ijek.kq ;k ijek.kqvksa dk lewg
gksrk gSA vr% /kukosf'kr ijek.kq ;k ijek.kqvksa ds lewg dks
/kuk;u o _.kkosf'kr ijek.kq ;k ijek.kqvksa ds lewg dks
_.kk;u dgrs gSA
3- fdlh oS|qr vi?kV~; ds foy;u esa eqDr gq, lHkh /kuk;uksa
ij mifLFkr /kukos'kksa dh dqy la[;k eqDr gq, lHkh _.kk;uksa
ij mifLFkr _.kkos'kksa dh dqy la[;k ds cjkcj gksrh gSA vr%
oS|qr vi?kV~; dk foy;u oS|qrh; mnklhu gksrk gSA tSls &

Al2(SO4)3     2 Al3+   +   3 2
4SO

nks Al3+  /kuk;uksa ij dqy /kukos'k ¾ 2 ¼$3½ ¾ $6

rhu 2
4SO _.kk;uksa ij dqy _.kkos'k ¾ 3 ¼&2½ ¾ &6

4- oS|qr vi?kV~; ds foy;u esa /kuk;u o _.kk;u iqu% la;qDr
gksdj vuk;fur vi?kV~; ds mnklhu v.kq cukrs gSa bl izdkj
vuk;fur oS|qr vi?kV~; ds v.kqvksa rFkk mlds vk;uksa ds e/
; ,d xfrd lkE; LFkkfir gks tkrk gSA bls vk;fud lkE;
dgrs gSaA bl lkE; ij nzO; vuqikrh fØ;k dk fu;e ykxw
fd;k tk ldrk gSA

AB      AA+    +   B–

lkE;koLFkk ij nzO; vuqikrh fØ;k dk fu;e ykxw djus ij &

[AB]
]B[ ]A[K



 ,    K = lkE; fLFkjkad

5- oS|qr vi?kV~; dk foy;u esa fo;kstu iw.kZ :i esa ugha gksrk]
bldk dqN va'k gh vk;uksa esa fo;ksftr gksrk gSA vr% oS|qr
vi?kV~; dh ?kqyh ek=k dk og va'k tks vk;uksa esa fo;ksftr
gksrk gS] fo;kstu dh ek=k dgykrh gSA bls  ¼,YQk½ ls
n'kkZrs gSaA

oS|qr vi?kV~; ds vk;uksa esa fo;ksftr eksy
fo;kstu dh ek=k ¼½ ¾ _________________________

     fo|qr vi?kV~; ds ?kksys x;s dqy eksy

6- oS|qr vi?kV~; ds foy;u esa fo|qr /kkjk izokfgr dh tkrh
gS rks /kuk;u dSFkksM dh vksj rFkk _.kk;u ,suksM dh vksj
vfHkxeu djrs gSaA blhfy, dSFkksM dh vksj & vfHkxeu ds
dkj.k /kuk;u dks dsVk;u (Cation) rFkk ,uksM dh vksj
vfHkxeu ds dkj.k _.kk;u dks ,uk;u (Anion) dgrs gSaA
foy;u esa fo|qr /kkjk ds çokg dh dk;Zfof/k vk;uksa dh
foijhr fn'kk esa xfr ds }kjk le>kbZ tk ldrh gSA
7- fdlh oS|qr vi?kV~; ds foy;u dh fo|qr pkydrk vk;uksa
dh la[;k rFkk mu ij mifLFkr vkos'k dh ek=k ij fuHkZj
djrh gSA
8- oS|qr vi?kV~; ds foy;u ds xq.k mlesa mifLFkr ijek.kqvksa
ds xq.k u gksdj vk;uksa ds xq.k gksrs gSaA tSls % CuSO4 foy;u
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dk uhyk jax Cu2+ vk;uksa ds dkj.k gksrk gSA blh izdkj fdlh

inkFkZ ds vEyh; xq.k H+ o {kkjdh; xq.k OH -  vk;uksa ds
dkj.k gksrs gSaA
9- oS|qr vi?kV~; ds foy;u ds v.kq la[; xq.k/keZ (Colligative
properties) ¼tSls ijkl.k nkc] DoFkukad esa mUu;u] fgekad esa
voueu] ok"inkc esa voueu½ foy;u esa mifLFkr vk;uksa
¼/kuk;uksa o _.kk;uksa½ dh la[;k ls izHkkfor gksrs gSaA bu xq.kksa ds
ekuksa ij leku eksyj lkUnz.k okys foy;uksa ds fy, oS|qr
vi?kV~; dk izHkko oS|qr vuvi?kV~;ksa dh rqyuk esa vf/kd gksrk
gSA tSls 0.5 M NaCl dk ijklj.k nkc 0.5 M ;wfj;k ds
ijklj.k nkc ls vf/kd gksrk gSA

4-2-2 vk;fud lkE; ls rkRi;Z (Meaning of Ionic
Equilibrium) & vkjsfu;l ds oS|qr vi?kV~; fo;kstu ds
fl)kUr ds vuqlkj foy;u esa oS|qr vi?kV~; ds v.kq yxkrkj
vk;uksa esa fo;ksftr gksrs jgrs gSa vkSj lkFk gh mlds vk;u
¼/kuk;u ,oa _.kk;u½ la;qDr gksdj iqu% oS|qr vi?kV~; ds
mnklhu v.kq cukrs jgrs gSa tc nksuksa foijhr izØe ,d leku
osx ls gksus yxrs gSa rks foy;u esa oS|qr vi?kV~; ds vk;uksa
¼fo;ksftr oS|qr vi?kV~;½ rFkk oS|qr vi?kV~; ds v.kqvksa
¼vfo;ksftr oS|qr vi?kV~;½ ds e/; ,d xfrd lkE; LFkkfir
gks tkrk gSA blh lkE; dks vk;fud lkE; dgrs gSaA vkWLVokYM
(Ostwald) us ;g crk;k fd jklk;fud lkE; ds leku gh
vk;fud lkE; ij Hkh nzO; vuqikrh fØ;k ds fu;e dks ykxw
fd;k tk ldrk gSA
ekuk fd ,d f}vaxh oS|qr vi?kV~; (Binary Electrolytes)
AB tks foy;u esa A+ o B  

– esa fo;ksftr gksrk gSA ;fn izkjEHk
esa AB dk ,d eksy ysdj V fyVj foy;u cuk;k x;k gS vkSj
blds fo;kstu dh ek=k "" gks rks blds lkE; dks fuEufyf[kr
izdkj ls iznf'kZr dj ldrs gSa &

     AB    AA+   +    B–

izkjfEHkd eksy   1       0 0
lkE; ij eksy  1&  

lkE; ij lfØ; nzO;eku  V
1 

      V


V


    ¼lkUnzrk½





  C

V
1

  C = eksyj lkUnzrk

;k lkE; ij eksyj lkUnzrk ¼1&C      C  C
mijksDr fo;kstu lkE; ij nzO; vuqikrh fØ;k ds fu;e ds

vuqiz;ksx ls &  [AB]
]B[ ]A[K





 [A+] = [B–] = C rFkk [AB] = (1–) C


)1(

C
)1(C

CCK
2








  

;gk¡ K  fo;kstu fLFkjkad] bldk eku fn;s x;s rki ij
fdlh fof'k"V vi?kV~; ds fy, fuf'pr gkssrk gSA
vfr nqcZy oS|qr vi?kV~;ksa ds fy, %

<<<1, 1– »  1
vr% K = 2C

;k C
K

 --- ¼2½

fdlh Hkh vk;u dh lkUnzrk

[A+] ;k [B–] = C = KC --- ¼3½

     leh-¼2½ ls �  �  
C
1 ;k �  � V    



 

V
1C

vr% ̂ ^fdlh nqcZy oS|qr vi?kV~; ds fo;kstu dh ek=k mldh
eksyj lkUnzrk ds oxZewy ds O;qRØekuqikrh ;k ruqrk ds oxZewy
ds lekuqikrh gksrh gSA**

;gh vkWLVokYM dk ruqrk fu;e gSA
uksV & vkWLVokYM ruqrk fu;e dsoy nqcZy oS|qr vi?kV~;ksa
ds fy, ykxw gksrk gS vkSj izcy oS|qr vi?kV~;ksa ds fy, iw.kZr;k
vlQy gksrk gSA

fo;k stu dh ek=k dk s izHkkfor djus okys dkjd
(Factors affecting degree of dissociation) &
fo;kstu dh ek=k dks fuEufyf[kr dkjd izHkkfor djrs gSa &
1 -  o S| q r  vi ? kV ~; dh  çÑf r (Nature  of
Electrolyte) % izcy oS|qr vi?kV~;ksa esa cU/kksa dh izd̀fr
vk;fud ;k izcy /kzqoh; lgla;kstd gksus ds dkj.k budk
fo;kstu vf/kd gksrk gS] buds fo;kstu dh ek=k () 1 gksrh
gSA tcfd nqcZy oS|qr vi?kV~;ksa esa cU/kksa dh izd̀fr lgla;kstd
¼de /kzqoh;½ gksus ls foy;u esa budk fo;kstu de gksrk gSA
buds fo;kstu dh ek=k << 1 gksrh gSA
2- foyk;d dh izdf̀r (Nature of Solvent) % foyk;d
dk ijkoS|qrkad (Dielectric Constant) dk eku c<+us ij
fo;kstu dh ek=k () esa of̀) gksrh gS D;ksafd foyk;d dk
ijkoS|qrkad] fo|qr vkosf'kr d.kksa ds e/; dk;Zjr vkd"kZ.k
cyksa dks {kh.k djds buds fo;kstu dh ek=k dks c<+krk gSA
;gh dkj.k gS fd ,d fof'k"V oS|qr vi?kV~; ds fo;kstu dh
ek=k fHkUu&fHkUu foyk;dksa esa fHkUu&fHkUu gksrh gSA
foyk;d    % cSathu bZFkj ,sYdksgkWy   ty
ijkoS|qrkad  % 2-31 4-12   24-8     80
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ty dk ijkoS|qrkad bu foyk;dksa esa lokZf/kd gksus ls ty esa
fo;kstu lokZf/kd gksrk gSA
vr% fo;kstu dh ek=k ¼� ½ �  foyk;d dk ijkoS|qrkad
3- rki (Temperature) & rki esa of̀) ls fo;kstu dh
ek=k () ds eku esa of̀) gksrh gS D;ksafd fo;kstu ,d
Å"ek'kks"kh izfØ;k gSA nwljs 'kCnksa esa rki esa of̀) djus ij
rkih; la?kV~dksa esa of̀) gksrh gS Qyr% dk eku c<+rk gSA
4- lkUnzrk (Concentration) & foy;u esa oS|qr vi?kV~;
dh lkUnzrk esa deh djus ij vFkkZr~ ruqrk esa of̀) djus ij
fo;kstu dh ek=k c<+ tkrh gSA
 vksLVokYM ruqrk fu;e ds vuqlkj &

�  �  
C
1  ;k �  �  V

5- foy;u esa vU; vk;uksa dh mifLFkfr & nqcZy oS|qr
vi?kV~; ds foy;u esa levk;u okyk izcy oS|qr vi?kV~;
feykus ij levk;u izHkko ds dkj.k nqcZy oS|qr vi?kV~; ds
fo;kstu dh ek=k ?kV tkrh gSA tSls& izcy vEy HCl dh
mifLFkfr esa nqcZy vEy H2S dk fo;kstu ?kV tkrk gS D;ksafd
nksuksa esa levk;u H+ gSA blh izdkj NH4Cl izcy oS|qr
vi?kV~; dh mifLFkfr esa nqcZy oS|qr vi?kV~; NH4OH dk
fo;kstu de gks tkrk gSA nksuksa esa levk;u NH4

+ gSA
NH4OH dh mifLFkfr esa H2S dk fo;kstu c<+ tkrk gS
¼fo"ke vk;u dh mifLFkfr½A

4-2-3 vEy&{ k k jd dh  v k j s f u;l  vo/ k k j . k k
(Arrhenius concept of Acid-base) & vkjsfu;l ds
oS|qr vi?kVu fl)kUr ds vuqlkj vEy os inkFkZ gkssrs gSa tks
ty esa vi?kfVr ¼fo;ksftr½ gksdj gkbMªkstu vk;u (H+) nsrs
gSa rFkk {kkjd os inkFkZ gSa tks ty esa vi?kfVr ¼fo;ksftr½ gksdj
gkbMªkWDlkbM vk;u ;k gkbMªkWfDly vk;u (OH–) nsrs gSaA
mnkgj.kkFkZ % vEy
(i) HA ¼vEy½  ty   H+  +  AA–

HCl  ty   H+  +  Cl–;
H2SO4

  ty   2H+   +  2
4SO ;

CH3COOH   ty    CH3COO–   +   H+

fo;kstu dh ek=k ds vk/kkj ij vEy dks nks oxksZa esa foHkkftr
dj ldrs gSaA
izcy vEy (Strong Acid) % ftudk lk/kkj.k lkUnzrk ij
foy;u esa yxHkx iw.kZ fo;kstu gksrk gSA buds fy,  1 gksrh
gSA tSls % HCl, HNO3, H2SO4, HClO4 vkfnA
nqcZy vEy (Weak Acid) % ftudk lk/kkj.k lkUnzrk ij
foy;u esa vYi fo;kstu gksrk gSa (<< 1) tSls % CH3COOH,

HCN, H2CO3 vkfnA
{kkjd % (ii)  BOH ¼{kkjd½   ty    B+   +   OH–

NaOH ty  Na+ + OH–;
Ba(OH)2

 ty  Ba2+ + 2OH–

NH4OH ty  
4NH + OH–;

Ca(OH)2
 H O2  Ca2+ + 2OH–

izcy {kkjd (Strong Base) % ftudk foy;u esa lk/kkj.k
l kUnzr k i j  y xHkx  i w. kZ fo; kst u gksr k gSA bud s fy ,   1
gksrk gSA tSls % NaOH, KOH, CsOH vkfnA
nqcZy {kkjd (Weak Base) % ftudk foy;u esa lk/kkj.k
lkUnzrk ds fy, vYi ek=k esa fo;kstu gksrk gSaA buds fy, 
<< 1 gksrk gSA tSls % NH4OH
uksV & gkbMªkstu /kuk;u (H+) dk vkdkj cgqr NksVk gksus ls
bl ij /kukos'k dk mPp vkos'k ?kuRo gksus ds dkj.k ty esa
eqDr voLFkk esa ugha jg ldrk gSA blfy, gkbMªkstu /kuk;u
(H+) tyh; foy;u esa ty ds v.kq esa vkWDlhtu ij mifLFkr
fdlh Hkh ,d ,dkadh bysDVªkWu ds lkFk la;qDr gksdj H3O+

¼gkbMªksfu;e vk;u½ cuk ysrk gSA

H   +  H O         H O+ +
2 3....

gkbMªkstu 
.. gkbMªksfu;e vk;u

gkbM ª k s fu;e vk;u ty;k s ftr g k sdj

   OH2OHOH,OHOHOH 23372325    o H9O4
+

 OH3OH 23   cuk ysrk gSa] ftuesa H9O4
+dh lajpuk

fuEufyf[kr gS &

fdUrq ;gka lkekU; lw= H O3
+..  ;k H+ dk gh mi;ksx

djsaxsA blh izdkj OH– vk;u Hkh ty;ksftr gksdj 
23 ,OH

H5O3
_
 rFkk 

47OH  vkfn vk;u cuk ysrs gSaA fdUrq lkekU;

lw= esa OH– dk gh mi;ksx djsaxsA

mnklhuhdj.k vfHkfØ;k % vEy o {kkj dh vfHkfØ;k ls
yo.k ,oa ty curk gSA bl vfHkfØ;k dks mnklhuhdj.k
dgrs gSaA

HA  +  BOH    BA  +  H2O
vEy     {kkjd           yo.k    ty

vkjsfu;l ds vuqlkj mDr vfHkfØ;k dsk vk;fud :i esa

O+..

H
H

H

O....
H

H O....

H H

O
.. ..

H H
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fy[kus ij &
H+  +  A–  +  B+  +  OH–    B+  +  AA–  + H2O

vFkok
H+    +     OH–  H2O ¼mnklhuhdj.k½

     ¼vEy ls½     ¼{kkjd ls½
vr% Li"V gS fd og vfHkfØ;k ftlesa vEy ds H+ vk;u rFkk
{kkjd ds OH– vk;u la;ksx djds H2O cukrs gS a]
mnklhuhdj.k vfHkfØ;k dgykrh gSA

mnklhuhdj.k Å"ek (Heat of Neutrilisation) % ,d
rqY;kad vEy rFkk ,d rqY;kad {kkjd dh muds ruq foy;u esa
mnklhuhdj.k izfØ;k ds nkSjku eqDr gqbZ Å"ek dks mnklhuhdj.k
Å"ek dgrs gSaA
ruq foy;uksa esa izcy vEy rFkk izcy {kkjdksa dh mnklhuhdj.k
Å"ek 13-7 fdyks dSyksjh ¼57-5 KJ½ gksrh gSA tcfd nqcZy
vEy o nqcZy {kkjd] ;k nqcZy vEy o izcy {kkjd ;k izcy
vEy o nqcZy {kkjd ds fy, mnklhuhdj.k Å"ek dk eku
13-7 K.Cal ¼57-5 KJ½ ls de gksrk gSA
dkj.k % nqcZy vEy vkSj nqcZy {kkjd dk iw.kZ fo;kstu ugha
gksrk blfy, buds fo;kstu dh izfØ;k esa dqN Å"ek vo'kksf"kr
gks tkrh gSA

lhek,a (Limitations) &
1- ;g vo/kkj.kk vEy o {kkjd dh dsoy tyh; foy;u esa

gh O;k[;k djrh gSA
2- vtyh; foyk;dksa (Non aquous solvents) esa inkFkksZa ds

vEyh; rFkk {kkjdh; O;ogkj dks bl vo/kkj.kk ds
vk/kkj ij ugha le>k;k tk ldrk gSA tSls nzo veksfu;k
esa NH4NO3 ds vEyh; O;ogkj dks ugha le>k;k tk ldrk
gSA

3- ;g vo/kkj.kk vtyh; foyk;dksa esa HNO3 ds {kkjdh;
rFkk BF3 ds vEyh; O;ogkj dh O;k[;k ugha djrh gSA

4- v/kkrq vkWDlkbMksa tSls SO2, NO2, ClO2, CO2 vkfn
rFkk vusd yo.kksa tSls CuSO4, AlCl3, FeCl3, ZnCl2
vkfn ds vEyh; O;ogkj dks bl vo/kkj.kk dh lgk;rk
ls ugha le>k;k tk ldrkA

4-2-4 vEy ,oa {kkjdksa dk fo;kstu (Dissociation
of Acid and bases) & vEy o {kkjdksa ds fo;kstu dh
lqLi"V O;k[;k vkjsfu;l vo/kkj.kk ds vk/kkj ij djsaxsA
vEy dk fo;kstu (Dissociation of Acid) % vkjsfu;l
vo/kkj.kk ds vuqlkj tc fdlh oS|qr vi?kV~; dks ty esa
foys; djrs gS rks og foy;u esa vius vk;uksa esa fo;ksftr gksrk

gSA vfo;ksftr oS|qr vi?kV~; rFkk mlds vk;uksa ds e/;
lkE; LFkkfir gks tkrk gSA mnkgj.kkFkZ % tc ,d nqcZy vEy
HA dks ty esa foys; fd;k tkrk gS rks ;g foy;u esa H+

o A– vk;uksa esa fo;ksftr gksrk gSA lkFk gh H+ o A– vk;u
la;ksx djds vfo;ksftr vEy HA cukrs gSaA tc vEy ds
fo;kstu dh nj o H+ o A– ds la;kstu dh nj leku gks
tkrh gS rks vfo;ksftr vEy HA ds v.kqvksa o mlds vk;uksa
H+ o A– ds e/; ,d xfrd lkE; LFkkfir gks tkrk gS] ftls
fuEufyf[kr izdkj iznf'kZr djrs gSa &

HA      H+   +   AA–

;k HA   +   H2O      H3O+   +   AA–

nzO; vuqikrh fØ;k ds fu;e ls %

3

2

[H O ][A ]K
[HA][H O]

+ -

=

;k  K[H2O] = ]HA[
]A][OH[ 3



 ruq foy;uksa esa H2O dh vR;f/kd ek=k gksrh gS ,oa ty
dk fo;kstu cgqr de gksrk gS vr% bldh lkUnzrk dks
fLFkj ekuk tk ldrk gSA

[H2O] = fLFkjkad
 K[H2O] = Ka; Ka ;gka vEy dk fo;kstu

fLFkjkad gSA

Ka = ]HA[
]A][OH[ 3



] lqfo/kk ds fy, H3O+ dks H+

ls foLFkkfir djus ij

Ka = ]HA[
]A][H[ 

--- ¼4½

vr% fdlh vEy ds fo;kstu dh lkE;koLFkk ij gkbMªkstu
vk;u o _.kk;u dh lkUnzrk ds xq.kuQy esa vfo;ksftr vEy
dh lkUnzrk dk Hkkx nsus ij izkIr fLFkjkad dks vEy dk
fo;kstu fLFkjkad (Ka) dgrs gSaA
;fn nqcZy vEy HA dh lkUnzrk C eksy izfr yhVj gS rFkk
fo;kstu dh ek=k gS] rks lkE;koLFkk ij H+, A– o HA dh
lkUnzrk,a fuEukuqlkj gkssxh&

HA      H+   +   AA–

izkjfEHkd lkUnzrk  C          O         O
   ¼molL–1½
lkE; lkUnzrk C(1-)        C C
   ¼molL–1½
fo;kstu fLFkjkad ds O;atd esa [H+], [A–] o [HA] ds eku
j[kus ij &
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)1(C
CCKa



  ;k )1(
CKa

2




 --- ¼5½

nqcZy vEyksa ds fy, dk eku cgqr de gksrk gS (<<1)
 1 -   1

vr% Ka = C2  ;k C
Ka

  --- ¼6½

    �  
C
1

  ;k      �  V      



  V

C
1    

;gka V vEy dh ruqrk dks O;Dr djrk gSA
vr% nqcZy vEy ds fo;kstu dh ek=k mldh eksyj lkUnzrk ds
oxZewy ds O;qRØekuqikrh ;k ruqrk ds oxZewy ds lekuqikrh
gksrh gSA ¼vkWLVokYM ruqrk fu;e½A
;gka ;g Li"V gksrk gS fd nqcZy vEy dh lkUnzrk c<+kus ij
fo;kstu dh ek=k () ?kVrh gSA
vEy ds fo;kstu lkE; ls &

[H+] = C = C a
Ka K C
C

= .

vFkok [H+] = aK C. --- ¼7½

fuf'pr lkUnzrk ij nqcZy vEy ds gkbMªkstu vk;u dh lkUnzrk
mlds fo;kstu fLFkjkad ds oxZewy ds lekuqikrh gksrh gSA
mijksDr lehdj.k ls

C
]H[Ka

2

 --- ¼8½

298 K ij dqN nqcZy vEyksa ds fo;kstu fLFkjkad (Ka)
lkj.kh 4-1

vEy fo;kstu fLFkjkad (Ka)
gkbMªkslk;fud vEy] HCN 4.9  10–10

QhuWky] C6H5OH 1.3  10–10

gkbiksDyksjl vEy] HOCl 3.0  10–8

,slhfVd vEy] CH3COOH 1.74  10–5

cSatksbd vEy] C6H5COOH 6.5  10–5

QkWfeZd vEy HCOOH 1.77  10–4

cksfjd vEy] H3BO3 5.80  10–10

gkbMªks¶yksfjd vEy] HF 3.5  10–4

ukbVªl vEy] HNO2 4.5  10–4

mnkgj.k 4 % gkbMªkslk;fud vEy (HCN) ds 0-1 M
foy;u esa [H+] Kkr dhft,A (Ka = 4.9  10–10)
gy % lw= ds vuqlkj &

   [H+] aK C= .

1.0109.4 10  

121049

vr% [H+] = 7.0  10–6 M
vEyksa ds izdkj (Types of Acids) % vEyksa dh {kkjdrk
ds vk/kkj ij vEy nks izdkj ds gksrs gSa &
1- ,d{kkjdh vEy (Monobasic acid)
2- cgq{kkjdh vEy (Polybasic acid)

1- ,d{kkjdh vEy (Monobasic acid) & os vEy
ftuesa dsoy ,d vk;uu ;ksX; gkbMªkstu ijek.kq gksrk gS vr%
fo;ksftr gksdj ,d H+ vk;u nsrs gSa] ,d{kkjdh vEy gksrs gSA
budk dsoy ,d fo;kstu fLFkjkad gksrk gSA ;s vEy {kkjdksa ls
fØ;k djds ,d gh izdkj ds yo.k cukrs gSaA mnkgj.k %
HCl, HNO3, HCN, CH3COOH vkfnA
uksV & H3PO2 vEy fo;kstu ij dsoy ,d H+ vk;u nsrk
gSA vr% ,d{kkjdh vEy gSA
2- cgq{kkjdh vEy (Polybasic acid) & os vEy ftuesa
nks ;k nks ls vf/kd vk;uu ;ksX; gkbMªkstu ijek.kq gksrs gSa
vr% fo;ksftr gksdj nks ;k nks ls vf/kd H+ vk;u nsrs gsSaA
buds fo;kstu fLFkjkad ds eku nks ;k nks ls vf/kd gksrs gSa]
cgq{kkjdh vEy dgykrs gSaA
(i) f}{kkjdh vEy (Dibasic acid) & H2S, H2CO3,H3PO3,
H2C2O4 vkfn buesa vk;uu ;ksX; nks H ijek.kq gksus ds
dkj.k nks inksa esa fo;ksftr gksrs gSaA vr% buds fo;kstu
fLFkjkad ds nks eku gksrs gSaA mnkgj.kkFkZ % H3PO3 dk
fo;kstu &

(I) H3PO3       H+   +   H2

3PO

(II) H2

3PO       H+    +  2

3HPO

(I) in ds fy, fo;kstu fLFkjkad % ]POH[
]POH][H[Ka

33

32
1





(II) in ds fy, fo;kstu fLFkjkad % ]POH[
]HPO][H[Ka

32

2
3

2 





(ii) f={kkjdh vEy (Tribasic acid) & tSls H3PO4 dk
fo;kstu fuEufyf[kr rhu inksa esa gksrk gS &

(I) H3PO4   H+ + 
42POH

]POH[
]POH][H[Ka

43

42
1




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(II) 
42POH         H+    +   H 2

4PO

]POH[
]HPO][H[Ka

42

2
4

2 





(III) H 2
4PO         H+    +   3

4PO

]HPO[
]PO][H[Ka 2

4

3
4

3 





buds fo;kstu fLFkjkad ds ekuksa dk Øe gksrk gS &
Ka1 > Ka2 > Ka3 rFkk bu vEyksa dk lEiw.kZ fo;kstu
fLFkjkad (Ka) lHkh inksa ds fo;kstu fLFkjkadksa dk xq.kuQy
gksrk gSA

Ka = Ka1  Ka2  Ka3
298 K ij dqN cgq{kkjh; vEyksa ds fo;kstu fLFkjkad &

lkj.kh % 4-2
vEy Ka1 Ka2 Ka3
lY¶;wfjd vEy] H2SO4 vR;f/kd 1.210–2 –
vkWDlsfyd vEy] H2C2O4 5.910–2 6.410–12 –
lY¶;wjl vEy] H2SO3 1.710–2 6.410–8 –
dkcksZfud vDEy] H2CO3 4.310–7 5.610–11 –
QkWLQksfjd vEy] H3PO4 7.510–3 6.210–8 4.210–13

lkbfVªd vEy] C6H8O7 7.410–4 1.710–5 4.010–7

vEy ds fo;kstu fLFkjkad Ka ds _.kkRed yksxfjFke dks
pKa dgrs gSa &

pKa = – log Ka
vr% vEyksa ds fo;kstu fLFkjkad dks pKa ds :i esa Hkh O;Dr

djrs gSaA vEy dh izcyrk �  Ka �  
pKa

1
 gksrh gS vr% izcy

vEy ds fy, Ka dk eku vf/kd o pKa dk eku de gksrk
gS rFkk nqcZy vEy ds fy, Ka dk eku de o pKa dk eku
vf/kd gksrk gSA

{kkjd dk fo;kstu (Dissociation of Base) & vEyksa
ds leku gh {kkjdksa dk Hkh tyh; foy;u esa fo;kstu gksrk gSA
{kkjd ds fo;kstu lkE; ls {kkjd ds fo;kstu fLFkjkad dks Kkr
dj ldrs gSa] {kkjd ds fo;kstu fLFkjkad dks Kb ls iznf'kZr
djrs gSaA
ekuk fd ,d nqcZy {kkjd BOH dks ty esa foy; djus ij
foy;u esa {kkjd ds fo;kstu ls fuEufyf[kr lkE; LFkkfir
gksrk gSA

BOH       B+   +   OH–

nzO; vuqikrh fØ;k ds fu;e ls &

{kkjd dk fo;kstu fLFkjkad b
[B ][OH ]K

[BOH]

+ -

=

;fn nqcZy {kkjd BOH dh lkUnzrk C molL–1 gS o fo;kstu
dh ek=k gS vkSj foy;u dk vk;ru V yhVj gS rks BOH,
B+ o OH– dh lkE; ij lkUnzrk,a fuEukuqlkj gksrh gSaA

 BOH       B+   +   OH–

izkjfEHkd lkUnzrk C        O          O
(mol/L)
lkE; ij lkUnzrk     C(1–)       C     C
(mol/L)
Kb ds O;atd esa lkE; lkUnzrkvksa ds eku j[kus ij &

b
C C

K
C(1 )
���

�
��  ;k 

2
b

CK
(1 )

��
�� --- ¼9½

nqcZy {kkjd ds fy, dk eku de gksrk gS (<<1) rks 1 -   1

Kb = C2  ;k bK
C

��  --- ¼10½

blfy, [OH–] = C = bK C� ... (11)

;k
2

b
[OH ]K

C

�
�

{kkjdksa ds izdkj (Types of Bases) & {kkjdksa dh
vEyrk ds vk/kkj ij {kkjd fuEufyf[kr izdkj ds gksrs gSaA
uksV& fdlh {kkjd esa izfrLFkkiu ;ksX; OH– dh la[;k ml
{kkjd dh vEyrk dgykrh gSA
1- ,d vEyh; {kkjd (Monoacidic base) % ftuesa
izfrLFkkiu ;ksX; OH– vk;uksa dh la[;k ,d gksrh gS] ,d
vEyh; {kkjd dgykrs gSaA budk dsoy ,d fo;kstu fLFkjkad
gksrk gSA tSls NaOH, KOH, NH4OH vkfnA
2- cgqvEyh; {kkjd (Polyacidic base) % ftuesa foLFkkiu
;ksX; OH– vk;uksa dh la[;k nks ;k nks ls vf/kd gksrh gS]
cgqvEyh; {kkjd dgykrs gSaA budk fo;kstu nks ;k nks ls
vf/kd inksa esa gksus ds dkj.k buds fo;kstu fLFkjkad nks ;k nks
ls vf/kd gksrs gSaA
(i) f}vEyh; {kkjd (Diacidic base) & Mg(OH)2
dk fo;kstuA

Mg(OH)2      Mg(OH)+
    +  OH– ... 

1bK

1b
2

[Mg (OH) ][OH ]K
[Mg (OH) ]

��
�

Mg (OH)+
        Mg2+   +   OH–

 ... 2bK

2

2

b
[Mg ][OH ]K
[Mg (OH) ]

��

��
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(ii) f=vEyh; {kkjd (Triacidic base) & Al(OH)3
dk fo;kstuA

Al(OH)3      Al(OH)2
+

   +  OH– ... 
1bK

Al(OH)2
+

      Al(OH)2+
   +  OH– ... 

2bK

Al(OH)2+
      Al3+

   +  OH– ... 
3bK

1
2

b
3

[Al (OH) ][OH ]
K

[Al (OH) ]

��
� ,

2

2

b
2

[Al (OH) ][OH ]K
[Al (OH) ]

��

�� ,

3

3

b 2
[Al ][OH ]K
[Al (OH) ]

��

��

vEyksa ds leku gh {kkjdksa ds fo;kstu fLFkjkad ds ekuksa dk Øe

Hkh 
1 2 3b b bK K K> >  gksrk gS rFkk bu {kkjdksa ds lEiw.kZ

fo;kstu fLFkjkad Kb dk eku &

1 2 3b b b bK K K K= ´ ´

298 K ij dqN nqcZy {kkjdksa ds fo;kstu fLFkjkad &
lkj.kh 4-3

{kkj Kb fo;kstu fLFkjkad
;wfj;k] NH2CONH2 1.3  10–14

,sfuyhu] C6H5NH2 4.3  10–10

fijhMhu] C5H5N 1.77  10–9

gkbaMªsthu] NH2–NH2 1.7  10–6

veksfu;k] NH3 1.8  10–5

esfFky ,ehu] CH3NH2 4.5  10–4

MkbZesfFky ,ehu] (CH3)2NH 5.4  10–4

VªkbZ esfFky ,ehu] (CH3)3N 6.45  10–5

{kkjd ds Kb ds _.kkRed y?kqx.kd dks pKb dgrs gSaA
pKb = – log Kb

{kkjd dh izcyrk �  Kb � 
b

1
pK

vr% izcy {kkjd ds fy, Kb dk eku vf/kd o pKb dk eku
de gksrk gS rFkk nqcZy {kkjd ds fy, Kb dk eku de o pKb
dk eku vf/kd gksrk gSA

nqcZy vEyksa dh vkisf{kd lkeF;Z (Relative strength
of weak acids) & ekuk fd nks nqcZy vEy HA1 o HA2
dh leku lkUærk C ds fy, fo;kstu dh ek=k Øe'k% � 1 o
� 2 gS rFkk fo;kstu fLFkjkad Øe'k% Ka1 o Ka2 gSa rks &

 ¾ CKa
CKa

C
C

]H[
]H[

2

1

2

1

2

1 






vr%  ¾ 
2

1

Ka
Ka

leku lkUnzrk ds fy, fuf'pr rki ij nks nqcZy vEyksa dh
vkisf{kd lkeF;Z muds fo;kstu fLFkjkadksa ds oxZewy dk vuqikr
gksrh gSA
uksV & ty esa izcy vEyksa dk vk;uu iw.kZ gksrk gS vr% budh
lkeF;Z dh rqyuk Xysf'k;y ,slhfVd vEy dh lgk;rk ls dh
tkrh gSA dqN vEyksa dh vkisf{kd lkeF;Z dk Øe %

HClO4  > HI > HBr > H2SO4 > HCl > HNO3

izcy vEy
>H3O+ > H3PO4 > HF > CH3COOH

nqcZy vEy
H3CO3 > H2S > HCN

4-2-5 ty dk vk;fud xq.kuQy (Ionic product of
water) "Kw" & 'kq) ty ,d vfr nqcZy oS|qr vi?kV~;
gS blfy, blds H+ o  OH– vk;uksa esa vYi fo;kstu ls
fuEufyf[kr lkE; LFkkfir gks tkrk gSA

H2O       H+    +   OH–

nzO; vuqikrh fØ;k ds fu;ekuqlkj &

]OH[
]OH][H[K

2



 --- ¼12½

;gk¡ K dks ty dk fo;kstu fLFkjkad dgrs gSaA vfo;ksftr
ty ds v.kqvksa dh lkUnzrk dks fLFkj ekuk tk ldrk gS] D;ksafd
ty dk fo;kstu vR;Ur de gksrk gS& ¼yxHkx 550 yk[k ty
ds v.kqvksa esa ls dsoy ,d v.kq gh fo;ksftr gksrk gSA vr%

K [H2O] = [H+] [OH–]    [  K[H2O] =  Kw]
Kw = [H+] [OH–] ... (13)

Kw dks ty dk ^^vk;fud xq.kuQy** dgrs gSaA
vr% ^^fLFkj rki ij ty esa mifLFkr H+ o OH–

vk;uksa dh lkUnzrkvksa ds xq.kuQy dks ty dk vk;fud
xq.kuQy dgrs gSaA** bls Kw ls iznf'kZr djrs gSaA
298 K rki ij vfr'kq) ty ds pkydrk ekiu ds iz;ksx ls&
[H+] =110–7 molL&1 o [OH–]=110–7 molL&1 izkIr
gksrh gSaA vr%

Kw = [H+] [OH–]
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Kw =  (110–7) (110–7)
Kw =  110–14       ... (14)

rki esa of̀) ls Kw dk eku c<+rk gSA ¼fo;kstu c<+us ds
dkj.k½A
fofHkUu rkiksa ij dk Kw eku &

lkj.kh % 4-4
rkiØe K esa Kw dk eku
273 0.11 10–14

283 0.31 10–14

298 1.00 10–14

'kq) ty rFkk mnklhu foy;u esa H+ o OH– dh
lkUnzrk leku gksrh gSA fdUrq buesa izcy vEy ;k izcy {kkjd
feykus ij H+ vk;uksa o OH– vk;uksa dh lkUnzrk rks ifjofrZr
gks tkrh gS fdUrq fuf'pr rki ij ty ds vk;fud xq.kuQy
dk eku lnSo fLFkj jgrk gSA

298 K ij 'kq) ty esa vEy feykus ij H+ vk;u
lkUnzrk ds eku esa 110–7 ls òf) gksrh gS ysfdu Kw  dk eku
110–14 fLFkj jgrk gSA vr% OH– vk;u lkUnzrk ds eku esa
110–7  ls deh gksxhA [H+] > [OH–] gksus ds dkj.k foy;u
vEyh; gksxkA
mnkgj.k % 298 K ij 'kq) ty esa NaOH feykus ij OH–

vk;u lkUnzrk 110–2 M gks tkrh gS rks foy;u  esa  H+

vk;u lkUnzrk ifjdfyr dhft, (Kw = 110–14)
gy % Kw = [H+] [OH–]

K w 1x 10-14

 [H+] = =
[OH-] 1 x 10-2

vr% [H+] = 110–12M
uksV & ¼1½ 'kq) ty dk ?kuRo 1000 g/L gksrk gS vFkkZr~ ,d
yhVj ty dk nzO;eku 1000 g gksrk gS rFkk ty dk eksyj
nzO;eku 18 gksrk gSA vr% 'kq) ty dh eksyj lkUnzrk ¼eksyjrk½
fuEufyf[kr izdkj ls Kkr djrs gSaA

      ,d yhVj ty dk nzO;eku
ty dh eksyj lkUnzrk [H2O] =

ty dk eksyj nzO;eku
1000/18 = 55.5 ¼molL&1½

¼2½ vfo;ksftr o fo;ksftr ty ds v.kqvksa dk vuqikr &
,d yhVj ty esa  H2O v.kqvksa dh l[a;k

=
,d yhVj ty esa  H+ vk;uksa dh l[a;k
[H2O] x 6.022 x 1023

=
[H+] x 6.022 x 1023

237

23

10022.610
10022.65.55




   7
7 105.55

10
5.55

 

vFkkZr~ 55 djksM+ 50 yk[k ty ds v.kqvksa esa ,d v.kq fo;ksftr
gksrk gSA

4-2-6 ih-,p- vo/kkj.kk (pH Concept) & fdlh foy;u
dh izd̀fr [H+] ;k [OH–] ds vk/kkj ij O;Dr djrs gSaA
(i) [H+] > [OH–] rks foy;u vEyh; gksxkA
(ii) [H+] < [OH–] rks foy;u {kkjdh; gksxkA
(iii) [H+] = [OH–] rks foy;u mnklhu gksxkA
fdlh foy;u dh vEyh;rk ;k {kkjdh;rk dks dsoy H+

vk;uksa dh lkUnzrk ds :i esa izdV djuk vf/kd lqxe gSA
izk;% foy;uksa esa H+ vk;u lkUnzrk dk eku de gksrk gS] ftls
10 ds Åij _.kkRed ?kkr yxkdj iznf'kZr fd;k tkrk gS] tks
lqfo/kktud ugha gksrkA bls O;Dr djus ds fy, lu~ 1909 esa
Msful oSKkfud lksjsUlu us ,d ubZ lqfo/kktud iz.kkyh izLrqr
dh ftls pH dgk x;kA bl vo/kkj.kk ds vuqlkj foy;u dh
H+ vk;u lkUnzrk dks pH ls iznf'kZr djrs gSaA tgka p ls
rkRi;Z phorenz (;k power) rFkk H ls rkRi;Z H+ vk;u
lkUnzrk A vr% ^^fdlh foy;u esa mifLFkr H+ vk;uksa
d h lk Un zr k  ¼mol/L ½  d s _.k k Red y? k qx.kd
(logarithm) dks pH dgrs gSaA**

pH = – log [H+] ... (15)

;k pH =  ]H[
1log  ... (16)

;k [H+] = 10–pH ... (17)
pH dks fuEufyf[kr izdkj Hkh ifjHkkf"kr fd;k tk ldrk gS&
^^fdlh foy;u esa mifLFkr H+ vk;u  lkUnzrk ¼mol/L½ ds
O;qRØe ds y?kqx.kd (logarithm) dks pH dgrs gSaA** vFkok
fdlh foy;u dh H+ vk;u  lkUnzrk ¼mol/L½ dks O;Dr djus
ds fy, 10 ds Åij yxk;h x;h _.kkRed ?kkr dk la[;kRed
eku pH dgykrk gSA
298 K rki ij tyh; foy;u esa H+ vk;u lkUnzrk 100 (1
M) ls 10–14 M rd ifjofrZr gks ldrh gSA vr% pH iSekuk
(pH scale) ij 0 ls 14 ds e/; ifjorZu gksrk gSA

0      1     2     3     4      5     6     7      8     9    10    11    12   13  14

1    10–1   10 10 10 10 10 10 10 10 10 10 10 10 10–2   –3   –4  –5  –6  –7   –8  –9  –10  –11 –12 –13 –14[H ]+

pH eku

vEyh; xq.k dk c<+rk Øe      ¼mnklhu½ {kkjh; xq.k dk c<+rk Øe

fp= la[;k 4-1
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[H+] esa 10 xq.kk of̀) gksus ij pH ds eku esa ,d bdkbZ dh
deh gksrh gSA
298 K rki ij pH = 7 gksus ij foy;u mnklhu gksxk]
pH < 7 gksus ij vEyh; rFkk pH > 7 gksus ij {kkjdh; gksxkA
mnkgj.kLo:i % ¼1½ vEyh; foy;u & vEyksa ds tyh;
foy;u] çcy vEy] nqcZy {kkjd ds yo.kksa ds tyh; foy;u
(NH4Cl, AlCl3, CuSO4, NH4NO3, (NH4)2SO4 rFkk o"kkZ
dk ty)
¼2½ {kkjdh; foy;u & {kkjdksa ds tyh; foy;u] nqcZy
vEy] çcy {kkjd ds yo.kksa ds tyh; foy;u (CH3COONa,
K2CO3, Na2CO3, rFkk cQj foy;u)
¼3½ mnklhu foy;u & vklqr ty] (Ka = Kb) rFkk çcy
vEy] çcy {kkjd ds yo.kksa ds tyh; foy;uA
uksV % pH ds leku gh pOH dks Hkh O;Dr dj ldrs gSaA

pOH = – log [OH–] ;k pOH = ]OH[
1log 

;k [OH–] = 10–pOH

pH o pOH esa lEcU/k % ge tkurs gSa fd Kw = [H+]
[OH–] = 1  10–14 (298 K ij), y?kqx.kd (log) ysus ij&

log Kw = log [H+] + log [OH–] = – 14 log 10
vFkok  – log Kw = –log [H+] – log [OH–] = 14

(log 10 = 1)
vFkok  pKw = pH + pOH = 14

pH dk eku Kkr djus ds lEcU/k esa eq[; fcUnq %
1- izcy vEy o izcy {kkjd dk foy;u esa iw.kZ fo;kstu gksrk
gSa] vr%
¼v½ izcy vEy ds fy, [H+] = vEy dh ukWeZyrk
izcy {kkjd ds fy, [OH–] = {kkjd dh ukWeZyrk

tSls & HCl
100
N

 ;k 42SOH
100
N

esa ] N10
100

1]H[ 2 

gksxhA
vr% pH = – log [H+] = – log [10–2] = 2

blh  izdkj NaOH
100
N

 esa N10
100

1]OH[ 2   gksxhA

vr% pOH = – log [OH–] = – log [10–2] = 2
 pH + pOH = 14
 pH = 14 – pOH = 14 – 2 = 12
¼c½ tc izcy vEy ;k izcy {kkjd dh lkUnzrk eksyjrk esa nh
x;h gks rks &
izcy vEy dh [H+] = vEy dh eksyjrk  {kkjdrk
izcy {kkjd dh [OH–] = {kkjd dh eksyjrk  vEyrk

tSls % 0.005 M H2SO4 ds fy,
[H+] = 0.005  2 = 10–2 [  H2SO4 dh {kkjdrk ¾ 2]
pH = – log [H+] = – log [10–2] = 2
2- nqcZy vEy o nqcZy {kkjd dk fo;kstu iw.kZ ugha gksrk vr%

nqcZy vEy dh [H+] = C

;k a[H ] K C� ��

nqcZy {kkjd dh [OH–] = C

;k b[OH ] K C� ��

C  vEy dh lkUnzrk
 vEy ds fo;kstu dh ek=k
Ka  vEy dk fo;kstu fLFkjkad
C {kkjd dh lkUnzrk
{kkjd ds fo;kstu dh ek=k
Kb {kkjd dk fo;kstu fLFkjkad
tSls % 0.002 M CH3COOH dk 10% fo;kstu gksrk gS rks
blds foy;u dh pH gksxhA

[H+] = C= 0.002 100
10

 = 2  10–4

vr% pH = – log [H+] = – log [2  10–4]
;k  pH = – [– 4 + 0.3010] (log 2 = 0.3010)
pH = 4 – 0.3010 = 3.699
3- nw/k dh pH dk eku 6-8 gS] blds [H+] ifjdfyr dhft,A

     pH = – log[H+]
;k log[H+] = – pH = – 6.8
;k [H+]= antilog [– 6.80]

= antilog [–6+0.80+1–1]
;k [H+]= antilog [– 7 + 0.20]
;k [H+]= 1.58  10–7

4-2-7 cQj foy;u (Buffer Solution) & lkekU;r;k
fdlh Hkh foy;u esa FkksM+h ek=k esa izcy vEy ;k izcy {kkjd
feykus ij foy;u dh pH esa ¼H+ vk;u lkUnzrk esa½ ifjorZu
gks tkrk gSA fdUrq cgqr lkjh tSfod ,oa jklk;fud vfHkfØ;kvksa
esa pH fu;U=.k egRoiw.kZ gksrk gSA vr% ,sls foy;u ftuesa
FkksM+h ek=k esa çcy vEy ;k çcy {kkjd feykus ij pH eku
vifjofrZr jgrk gS] cQj foy;u ¼mHk; izfrjks/kh foy;u½
dgykrs gSaA vr% os foy;u ftuesa FkksM+h ek=k esa çcy
vEy ;k izcy {kkjd feykus  ij ;k ruq djus ij pH
esa dksbZ ifjorZu ugha gksrk] ,sls vkjf{kr pH okys
foy;u cQj foy;u ¼mHk; izfrjks/kh foy;u½ dgykrs
g SaA
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cQj foy;u ds izdkj (Types of Buffer Solution):
;s nks izdkj ds gksrs gSa &
1- ljy cQj foy;u 2- fefJr cQj foy;u

1- ljy cQj foy;u (Simple Buffer Solution) &
nqcZy vEy o nqcZy {kkjd ds yo.k ds foy;uA mnkgj.k &
NH4CN, (NH4)2CO3, CH3COONH4
2- fefJr cQj foy;u (Mixed Buffer Solution)&
;s nks izdkj ds gksrs gSa &
¼v½ vEyh; cQj foy;u (Acidic Buffer Solution) :
nqcZy vEy $ nqcZy vEy o izcy {kkjd ls cus yo.k ds
foy;u] vEyh; cQj foy;u dgykrs gSaA mnkgj.k & (i)
CH3COOH + CH3COONa (ii) HCN + KCN (iii)
H2CO3 + NaHCO3 (iv) cksfjd vEy (H3BO3) + cksjsDl
(Na2B4O7·10 H2O) vkfnA
¼c½ {kkjdh; cQj foy;u (Basic Buffer Solution):
nqcZy {kkj $ nqcZy {kkjd o izcy vEy ls cus yo.kksa ds
foy;u] {kkjdh; cQj foy;u dgykrs gSaA mnkgj.k & (i)
NH4OH + NH4Cl (ii) NH4OH + NH4NO3
cQj fØ;k (Buffer Action) : cQj foy;u dh fØ;k
tks foy;u esa dqN ek=k esa izcy vEy ;k izcy {kkjd feykus
ij Hkh pH eku dks ifjofrZr ugha gksus nsrh] cQj fØ;k
dgykrh gSA
ljy cQj foy;u dh cQj fØ;k & veksfu;e ,lhVsV
foy;u dh cQj fØ;k fuEukuqlkj gksrh gSA
tyh; foy;u esa CH3COONH4 dk iw.kZ fo;kstu gksrk gSA

CH3COONH4         CH3COO–   +  
4NH

buesa HCl ¼izcy vEy½ feykus ij & vEy ls izkIr H+ vk;u
foy;u esa mifLFkr CH3COO– ls la;ksx dj nqcZy vEy
CH3COOH cukrs gSa ftldk fo;kstu ux.; gksus ls pH esa
dksbZ ifjorZu ugha gksrkA

CH3COO–   +     H+
         CH3COOH

  ¼cQj foy;u ls½  ¼izcy vEy ls½      ¼nqcZy vEy½
blh izdkj izcy {kkjd (NaOH) feykus ij & {kkjd ls izkIr

OH– foy;u esa mifLFkr 
4NH  ls la;ksx dj nqcZy {kkjd

NH4OH cukrs gSa ftldk fo;kstu ux.; gksus ls pH esa dksbZ
ifjorZu ugha gksrkA


4NH      +       OH–

           NH4OH
 ¼cQj foy;u ls½   ¼izcy {kkjd ls½        ¼nqcZy {kkjd½
vEyh; cQj dh cQj fØ;k & bldh cQj fØ;k dks
CH3COOH + CH3COONa ds foy;u ds mnkgj.k }kjk
Li"V dj ldrs gSaA bl foy;u esa

CH3COONa     CH3COO– + Na+

¼izcy oS-v-½        ¼iw.kZ fo;kstu½
CH3COOH     CH3COO– + H+

    ¼nqcZy oS|qr vi?kV~;½  ¼levk;u½  ¼vYi fo;kstu½
bl foy;u esa izcy vEy (HCl) dh dqN ek=k feykus ij
vEy ls izkIr H+ vk;u foy;u ds CH3COO– ls la;qDr
gksdj nqcZy vEy CH3COOH cukrs gSa] levk;fud izHkko
ds dkj.k ftldk vk;uu yxHkx fu#) jgrk gS blfy, pH
ifjorZu ugha gksrkA

CH3COO–  +  H+     CH3COOH
¼cQj foy;u ls½  ¼izcy vEy ls½
blh izdkj foy;u esa izcy {kkjd (NaOH) feykus ij ¼dqN
ek=k esa½ & {kkjd ls izkIr OH– vk;u foy;u esa mifLFkr
CH3COOH }kjk mnklhu gks tkrs gSa ftlls pH ifjorZu
ugha gksrkA
CH3COOH    +    OH–       CH3COO–   + H2O

¼izcy {kkjd ls½
{kkjdh; cQj dh cQj fØ;k & bu foy;uksa dh cQj
fØ;k dh O;k[;k djus ds fy, (NH4OH + NH4Cl) ds
foy;u ij fopkj djrs gSaA bl foy;u esa &

NH4Cl     

4NH  + Cl– ¼iw.kZ fo;kstu½

¼izcy oS|qr vi?kV~;½

NH4OH     

4NH  + OH– ¼vYi fo;kstu½

¼nqcZy oS|qr vi?kV~;½      ¼levk;u½
bl foy;u esa izcy vEy (HCl) feykus ij% vEy ls izkIr
H+ vk;u foy;u esa mifLFkr NH4OH ls mnklhu gks tkrs
gSa vr% pH esa ifjorZu ugha gks ikrkA

NH4OH    +   H+       

4NH + H2O

        ¼izcy vEy ls½
blh izdkj izcy {kkjd (NaOH) feykus ij % {kkjd ls izkIr

OH– vk;u foy;u esa mifLFkr 
4NH  ls la;qDr gksdj nqcZy

{kkjd NH4OH cuk ysrs gSa le vk;u izHkko ds dkj.k
NH4OH dk vk;uu fu:) jgrk gSA vr% pH esa dksbZ ifjorZu
ugha gks ikrkA

NH4
+    +   OH

_
       NH4OH

        ¼izcy {kkjd ls½

cQj foy;u dh pH &
(A) vEyh; cQj dh pH : vEyh; cQj CH3COOH o
CH3COONa ds foy;u esa &
(i)  CH3COONa   CH3COO– + Na+ ¼iw.kZ vk;uu½
    ¼yo.k½
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(ii) CH3COOH   CH3COO– + H+ ¼vYi vk;uu½
    ¼nqcZy vEy½

nqcZy vEy ds lkE; ls  3
a

3

[CH COO ][H ]
K

[CH COOH]

��
�

;k        
3

a
3

[CH COOH]
[H ] K

[CH COO ]
�

���

[CH3COO–] = [yo.k]
[CH3COOH] = [vEy]

D;ksafd yo.k iw.kZ:i ls vk;fur gksrk gS vr% CH3COO–

vk;u eq[; :i ls CH3COONa ls izkIr gksrs gSaA

vr%     a
[ ][H ] K
[ ]

� �� vEy

yo.k
--- ¼18½

nksuksa vksj dk log ysus ij &

a
[ ]log[H ] log K log
[ ]

� ��
vEy

yo.k

;k a
[ ]log[H ] log K log
[ ]

����� yo.k

vEy

;k a
[ ]pH pK log
[ ]

�� yo.k

vEy
--- ¼19½

;gh lehdj.k ¼19½ vEyh; cQj foy;u dk gS.Mjlu lehdj.k
gSA
(B) {kkjdh; cQj dh pH : {kkjh; cQj foy;u ds pOH
eku gsrq gS.Mjlu lehdj.k fuEu gksxk &

b
[ ]pOH pK log
[ ]

�� yo.k

{kkj
--- ¼20½

cQj foy;u dh pH ijkl % fdlh cQj foy;u dk og
pH vUrjky ftlds e/; cQj foy;u izHkkoh gksrs gS] cQj
foy;u dh pH ijkl dgykrh gSA vEyh; cQj foy;u dh
pH ijkl pKa–1 ls pKa +1 rd gksrh gS rFkk {kkjdh; cQj
foy;u dh pH ijkl 14–pKa–1 ls 14–pKa+1 gksrh gSA
tSls CH3COOH ds fy, pKa = 4.75 gksrk gS vr%
CH3COOH + CH3COONa foy;u dh pH ijkl 3-75
ls 5-75 rd gksxhA
cQj foy;u dk egRo % bu foy;uksa dk mi;ksx fofHkUu
{ks=ksa esa gksrk gSA
1- df̀"k esa & Qly dh iSnkokj ènk ds pH ij fuHkZj djrh
gSA dkcksZusV] ckbdkcksZusV] QkWLQsV yo.kksa dk feJ.k o dkcksZfud
vEy ènk dk pH eku fu;U=.k esa j[krs gSaA
2- m|ksxksa esa & ,sYdksgkWy dk fd.ou }kjk fuekZ.k esa pH dk
eku 5-0 ls 6-8 ds e/; fLFkj] cQj foy;uksa ds }kjk fd;k
tkrk gSaA

3- fo'ys"k.kkRed jlk;u esa & (i) rr̀h; o iape oxZ ds
{kkjh; ewydksa ds vo{ksi.k esa NH4OH + NH4Cl ds cQj
foy;u dk mi;ksx fd;k tkrk gSA
4- tSfod rU=ksa esa & :f/kj dh pH ijkl 7-36 ls 7-42 gksrh

gS ;g 'kjhj esa mifLFkr 
3HCO  + H2CO3 dh cQj fØ;k

}kjk fu;fU=r gksrh gSA

4-2-8 vEy&{kkjd vuqekiu (Acid-Base Titration)&
,sls vuqekiu ftuesa vEy ,oa {kkjd iz;qDr gksrs gSa] ftuds
e/; mnklhuhdj.k vfHkfØ;k gksrh gS] vEy {kkjd vuqekiu
dgykrs gSaA fdlh {kkjd }kjk vEy ds iw.kZ mnklhuhdj.k dh
fLFkfr esa vEy ds jklk;fud rqY;kad] {kkjd ds jklk;fud
rqY;kad ds cjkcj gksrs gSaA vuqekiu dh ;g fLFkfr ftl fcUnq
ij izkIr gksrh gS mls lS)kfUrd vfUre fcUnq (End Point)
dgrs gSaA vfUre fcUnq ij Hkkx ysus okys vEy o {kkjd dk
yo.k izkIr gksrk gSA

vEy&{kkjd vuqekiu esa vfUre fcUnq ds fu/kkZj.k gsrq
iz;qDr gksus okys inkFkZ vEy&{kkjd lwpd ;k gkbMªkstu
vk;u lwpd ;k mnklhuhdj.k lwpd dgykrs gSaA foy;u dh
pH (H+ vk;u lkUnzrk½ ds eku esa mfpr ifjorZu ds lkFk jax
ifjorZu djrs gSaA vFkkZr~ foy;u dh pH ds vuqlkj gh buds
vyx&vyx jax gksrs gSaA budk vEyh; ek/;e esa ,d jax rFkk
{kkjdh; ek/;e esa nwljk jax gksrk gSA
fdlh vEy&{kkjd lwpd ds jax esa ifjorZu ,d fuf'pr pH
ij ugha gksrk gS vfirq ,d pH vUrjky esa gksrk gSA ;gh pH
vUrjky ftlesa lwpd viuk jax ifjorZu djrk gS] lwpd dk
mi;qDr pH ijkl ;k laosfnrk ijkl dgykrk gSA izR;sd
lwpd dk ,d fuf'pr pH ijkl gksrk gSA
dqN izeq[k vEy&{kkjd lwpdksa ds pH ijkl o jax

lkj.kh % 4-5
Ø- lwpd pH ijkl pH ijkl pH ijkl
la- ls de pH ls vf/kd pH

okys okys
foy;u foy;u
esa jax esa jax

1- esfFky vkWjsUt 3-1&4-5 yky ihyk
2- esfFky jsM 4-2&6-3 yky ihyk
3- fyVel 5-0&8-0 yky uhyk
4- czkseksFkkbekWy Cyw 6-0&7-6 ihyk uhyk
5- QhukWy jsM 6-4&8-2 ihyk yky
6- QhukWy¶FkSfyu 8-3&10 jaxghu xqykch
vuqekiu esa mfpr lwpd dk pquko % vEy&{kkjd vuqekiu
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esa vfUre fcUnq ij pH esa rh{.k ifjorZu gksrk gS] bls vuqekiu
dh pH ijkl dgrs gSaA fHkUu&fHkUu vEyksa o {kkjdksa ds vuqekiuksa
esa vuqekiu dh pH ijkl fHkUu&fHkUu gksrh gSA vr% fdlh
vEy&{kkjd vuqekiu ij mfpr lwpd dk pquko lwpd dh
pH ijkl o vuqekiu dh pH ifjorZu ijkl ij fuHkZj djrk
gSA ftl lwpd dh pH ijkl] vuqekiu dh pH ifjorZu ijkl
ds vUrxZr vkrh gS] og lwpd ml vuqekiu ds fy, mfpr
lwpd gksxk vU;Fkk ughaA vEy&{kkjd vuqekiu fuEufyf[kr
izdkj ds gksrs gSa &
1- çcy vEy rFkk çcy {kkjd ds e/; vuqekiu
(Titrat ion between s trong acid and s trong
base)& bl izdkj ds vuqekiuksa esa izcy {kkjd dks C;wjsV esa
rFkk izcy vEy dks dksuhdy ¶ykLd esa ysrs gSaA izcy vEy dk
pH de ¼1&2½ gksrk gSA vEy esa {kkjd feykus ij izkjEHk esa pH
esa /khjs& /khjs òf) gksrh gSA vfUre fcUnq ij foy;u ds pH eku
esa rh{.krk ls 3 ls 10 rd of̀) gksrh gSA bls feyk;s x;s izcy
{kkjd ds vk;ru o pH esa ifjorZu ds e/; vkys[k ls izkIr
oØ ¼vuqekiu oØ½ dks fp= ¼4-2½ ls iznf'kZr fd;k x;k gSA
bl vuqekiu dh vfUre fcUnq ij pH ijkl 3 ls 10 ds
vUrxZr vkus okys lHkh lwpdksa esa ls fdlh Hkh mi;qDr lwpd
dk p;u dj ldrs gSa tSls & QhukWYk¶FkSfyu] esfFky vkWjsUt]
esfFky jsM o czkeksFkkbekWy Cyw mfpr lwpd gSaA

fp= la[;k % 4-2
bl izdkj ds vuqekiu ds mnkgj.k % HCl-NaOH, H2SO4–
NaOH vkfnA

2- nqcZy vEy rFkk izcy {kkjd ds e/; vuqekiu
(Titration between weak acid and strong base)&
nqcZy vEy dk pH yxHkx 2&3 gksrk gSA izcy {kkjd feykus
ij vfUre fcUnq ij foy;u dh pH esa rh{.krk ls 6-5 ls 10
rd of̀) gksrh gSA pH ifjorZu dh bl pH ijkl esa
QhukWYk¶FkSfyu vkrk gS] fdUrq esfFky vkWjsUt ugha vkrkA

fp= la[;k % 4-3
vr% bl vuqekiu ds fy, QhukWYk¶FkSfyu mfpr lwpd gS ¼fp=
4-3½ mnkgj.k % CH3COOH o NaOH ds e/; vuqekiuA

3- çcy vEy rFkk nqcZy {kkjd ds e/; vuqekiu
(Ti trat ion between s trong acid and w eak
base)& izcy vEy dk pH yxHkx 1&2 gksrk gSA blesa
nqcZy {kkjd feykus ij izkjEHk esa pH esa /khjs&/khjs ifjorZu gksrk
gSA vfUre fcUnq ij pH eku esa rh{.k of̀) yxHkx 3 ls 7 rd
gksrh gSA vuqekiu dh bl pH ijkl ds vUrxZr esfFky vkWjsUt
rks vkrk gS fdUrq QhukWYk¶FkSfyu ugha] vr% bl vuqekiu ds
fy, mfpr lwpd esfFky vkWjsUt gSS ¼fp= 4-4½A mnkgj.k % HCl
o NH4OH ds e/; vuqekiuA

fp= la[;k % 4-4

4- nqc Zy vEy rFkk nqcZy {kkjd ds e/; vuqekiu
(Titration between weak acid and weak base)&
fdlh nqcZy vEy dk pH yxHkx 2&3 gksrk gSA blds foy;u
esa nqcZy {kkjd feykus ij foy;u ds pH eku esa /khjs&/khjs of̀)
gksrh gSA vfUre fcUnq ij pH eku esa rh{.k ifjorZu ugha gksrkA
pH esa cgqr de ifjorZu yxHkx 6-5 ls 7-5 ds e/; gksrk gSA
vfUre fcUnq ij pH eku esa cgqr de ifjorZu gksus ds dkj.k
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vuqekiuksa ds fy, dksbZ mfpr lwpd ugha gSA esfFky vkWjsUt o
QhukWYk¶FkSyhu nksuksa lwpd vuqekiu dh pH ijkl ls ckgj gSaA
fdUrq QhukWy jSM tSls lwpd dk mi;ksx fd;k tk ldrk gS
¼fp= 4-5½A mnkgj.k % CH3COOH o NH4OH ds e/;
vuqekiuA

fp= la[;k % 4-5

4-2-9 foys;rk xq.kuQy vkSj mlds mi;ksx & foys;rk
xq.kuQy dh tkudkjh ls iwoZ foys;rk dh tkudkjh vko';d
gSA
foys;rk (Solubility) % fuf'pr rki ij fdlh inkFkZ ds
lar̀Ir foy;u ds ,d yhVj vk;ru esa ?kqys gq, eksyksa dh la[;k
dks ml inkFkZ dh foys;rk dgrs gSaA bls "s" }kjk iznf'kZr
djrs gSaA vr%

foys; ds eksyksa dh la[;k
foys;rk (s) ¾ 

foy;u dk vk;ru ¼yhVj esa½

foys;rk xq.kuQy (Solubility Product) "Ksp":fdlh
vYi foys; oS|qr vi?kV~; AB ¼tSls AgCl, BaSO4 vkfn½
dks ty esa ?kksyus ij mldh  cgqr de ek=k ?kqyrh gSA Bksl
oS|qr vi?kV~; dh dqN ek=k Hkh mlds larÌr foy;u esa
fo|eku jgrh gSA bl izdkj oS|qr vi?kV~; ds larÌr foy;u
esa fuEufyf[kr nks lkE; LFkkfir gks tkrs gSaA

AB            AB           A
+ + B–

        Bksl       vfo;ksftr v.kq         vk;u
      ¼vfoys;½         ¼foy;u esa½    ¼foy;u esa½
vk;fud lkE; ij nzO;uqikrh fØ;k dk fu;e yxkus ij &

]AB[
]B][A[K



 ,

pawfd fLFkj rki ij lar̀Ir foy;u esa vfo;ksftr oS|qr vi?kV~;

AB dh lkUnzrk fLFkj jgrh gSA
vr%      [AB] = K' = fLFkjkad
blfy,   K[AB] = [A+] [B–]
;k      K K' = [A+] [B–]
;k       Ksp = [A+] [B–]

;gka Ksp ,d u;k fLFkjkad gS bls foys;rk xq.kuQy dgrs gSaA
^^fuf'pr rki ij fdlh oS|qr vi?kV ~; ds lar `Ir
foy;u esa mifLFkr vk;uksa dh lkUnzrkvksa dk xq.kuQy
ml oS|qr vi?kV~; dk foys;rk xq.kuQy dgykrk
gSA**
uksV % fuf'pr rki ij fdlh oS|qr vi?kV~; ds "Ksp" dk eku
fLFkj jgrk gSA
foys;rk xq.kuQy ds O;atd ls fuEufyf[kr fu"d"kZ izkIr dj
ldrs gSa &
(i) ;fn oS|qqr vi?kV~; ds fy, vk;fud xq.kuQy (Ionic
product), foys;rk xq.kuQy ds cjkcj gksrk gS rks foy;u
larÌr gksxkA blesa oS|qr vi?kV~; dh vkSj vf/kd ek=k ugha
?kksyh tk ldrhA

[A+] [B–] = Ksp
(ii) ;fn oS|qqr vi?kV~; ds fy, vk;fud xq.kuQy (Ionic
product), foys;rk xq.kuQy ls de gksrk gS rks foy;u
vlarÌr gksxk A blesa oS|qr vi?kV~; dh vkSj vf/kd ek=k
?kksyh tk ldrh gSA

[A+] [B–] < Ksp     ... vlarÌr foy;u
(iii) ;fn oS|qqr vi?kV~; ds fy, vk;fud xq.kuQy (Ionic
product), foys;rk xq.kuQy ls vf/kd gks tkrk gSA rks
foy;u vfrlar̀Ir gksxk A ;gh fLFkfr foy;u ls oS|qr vi?kV~;
ds vo{ksi.k dk vk/kkj gSA

[A+] [B–] > Ksp    ...    vfrlarÌr foy;u
¼vo{ksi.k dh fLFkfr½

dkj.k & vk;fud xq.kuQy ds eku dks foys;rk xq.kuQy ds
cjkcj j[kus ds fy, Bksl oS|qr vi?kV~; foy;u ls ckgj
vk;sxkA

foys;rk rFkk foys;rk xq.kuQy esa lEcU/k (Relation
between solubility and solubility product) &
foys;rk rFkk foys;rk xq.kuQy ds e/; lEcU/k LFkkfir djus
ds fy, ,d lkekU; oS|qr vi?kV~; Ax By ds larÌr foy;u
ij fopkj djrs gSaA ;fn oS|qr vi?kV~; dh foys;rk s gks rks&

Ax By     xAy+   +   yBx–

    s   xs            ys
vr% Ksp = [Ay+]x [Bx–]y ... (21)
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;k Ksp = [xs]x [ys]y

;k Ksp = xx yy s(x+y) ... (22)

;k    
yx

1

yx yx
Ksps











 ... (23)

;gka] x ,d v.kq ds fo;kstu ls izkIr /kuk;uksa dh la[;k
y ,d v.kq ds fo;kstu ls izkIr _.kk;uksa dh la[;k

foys;rk o foys;rk xq.kuQy dk lEcU/k lar̀Ir foy;u
esa vfHkfØ;k dh lehdj.kfefr ij fuHkZj djrk gSA fofHkUu
izdkj ds oS|qr vi?kV~;ksa ds fy, Ksp o s esa lEcU/k fuEukuqlkj
gS &
¼v½ 1%1 izdkj ds fo|qr vi?kV~; & ftuds fo;kstu ls
,d /kuk;u o ,d _.kk;u izkIr gksA tSls AgCl, AgBr,
AgI, BaSO4 vkfnA
AgCl ds fy, % ekuk AgCl dh foys;rk s mol/L gSA

AgCl  Ag+ + Cl–

   s               s      s
;k Ksp = s  s = s2

;k     s = spK

BaSO4 ds fy, % ekuk BaSO4 dh foys;rk s mol/L gSA

BaSO4  Ba2+ + 2
4SO

   s                s          s

Ksp = [ 2Ba + ] [ 2
4SO ]

;k Ksp =  s  s = s2

;k     s = spK

¼c½ 1 % 2 o 2 % 1 izdkj ds oS|qr vi?kV~; & ftuds
fo;kstu ls ,d /kuk;u o nks _.kk;u izkIr gks 1 % 2 izdkj
ds oS|qr vi?kV~; o ftuds fo;kstu ls nks /kuk;u o ,d
_.kk;u izkIr gks] 2 % 1 izdkj ds oS|qr vi?kV~; dgykrs gSa&
tSls PbCl2, CaF2 o Ag2CO3.
CaF2 ds fy, % ekuk CaF2 dh foys;rk s mol/L gSA

CaF2  Ca2+ + 2F–

   s               s       2s
Ksp = [Ca2+] [F–]2

;k Ksp = s  (2s)2 = 4s3

;k     
3
1

4
Ksps 








Ag2CO3 ds fy, % ekuk Ag2CO3 dh foys;rk s mol/L
gSA

  Ag2CO3   2 Ag+ + 2
3CO

larÌr foy;u         2s         s

Ksp = [Ag+]2 [ 2
3CO ]

;k Ksp =  (2s)2  s = 4 s3

;k     

1
3spK

s
4

��
� ����

¼l½ 1 % 3 izdkj ds oS|qr vi?kV~; & ftuds fo;kstu ls
,d /kuk;u o rhu _.kk;u izkIr gks] tSls & Al(OH)3,
Cr(OH)3 vkfnA
 Al(OH)3 ds fy, % ekuk Al(OH)3 dh foys;rk s mol/L
gSA

Al(OH)3  Al3+ + 3 OH–

larÌr foy;u       s        3s
Ksp = [Al3+] [OH–]3

;k Ksp = s  (3s)3

;k Ksp = 27s4

;k     

1
4spK

s
27

��
� ����

¼n½ 2 % 3 izdkj ds oS|qr vi?kV~; & ftuds fo;kstu ls
nks /kuk;u o rhu _.kk;u izkIr gks] tSls & Sb2S3
 Sb2S3 ds fy, % ekuk Sb2S3 dh foys;rk s mol/L gSA

Sb2S3  2 Sb3+ + 3S2–

larÌr foy;u     2s      3s
Ksp = [Sb3+]2 [S2–]3

;k Ksp = (2s)2  (3s)3 = 108 s5

;k Ksp = 27s5

;k     

1
5spK

s
108

��
� ����

mnkgj.k 5 % 25oC ij AgI dh foys;rk 0-901  10&8

mol/L gSA AgI dk foys;rk xq.kuQy Kkr dhft,A
gy % AgI  Ag+ + I–

 s               s     s
Ksp = [Ag+] [I–]

;k Ksp = s  s = s2

;k Ksp = (0.90110–8)2

( s =  0.901  10–8 mol/L½ gSA
Ksp = 8.1310–17

mnkgj.k 6 % BaSO4 dh 25oC ij foys;rk 0-00233 g/L gSA
BaSO4 dk foys;rk xq.kuQy Kkr dhft,A
¼BaSO4 dk eksyj nzO;eku ¾ 233½
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gy %
    foys;rk ¼g/L½

BaSO4 dh foys;rk (s) = 
           eksyj nzO;eku

(s) = 
 

233
00233.0

= 110–5 mol L–1

BaSO4  Ba2+ + 2
4SO

   s                s          s

Ksp = [Ba2+] [ 2
4SO ]

;k Ksp = s  s = s2

;k Ksp = (110–5)2 = 1  10–10

mnkgj.k 7 % 298 K ij AgBr dk foys;rk xq.kuQy
410–13 gSA ;fn ,d foy;u esa Br– vk;u dh lkUnzrk
410–10 molL–1 gS] rks Ag+ vk;u dh lkUnzrk D;k gksxh\
gy % AgBr  Ag+ + Br–

Ksp = [Ag+] [Br–]

;k [Ag+] = ]Br[
Ksp



        7

13

104
104








 = 1x10–6 mol L–1

foy s;rk x q.kuQy ds mi;k sx (Applications of
Solubility Product) &
1- ued ds 'kks/ku esa & v'kq) ued esa MgCl2, CaCl2
vkfn dh v'kqf);ka gksrh gSaA v'kq) ued dk larÌr foy;u
cukdj] foy;u esa HCl xSl izokfgr dh tkrh gSA Cl– vk;uksa
dh lkUnzrk esa of̀) gks tkus ls [Na+] [Cl–] > Ksp (NaCl)
gks tkrk gS vkSj NaCl dk vo{ksi.k gks tkrk gSA

NaCl  Na+ + Cl–       [Ksp=[Na+][Cl–]
  HCl  H+ + Cl–          larÌr foy;u]

 NaCl + HCl  Na+ + H+ + 2Cl–

[[Na+][Cl–]2 > Ksp (NaCl)]
¼vo{ksi.k dh fLFkfr½

ued ds lkFk feyh vU; v'kqf);ksa (MgCl2, CaCl2) ds fy,
vk;fud xq.kuQy muds Ksp ds ekuksa ls de jgus ds dkj.k
v'kqf);ka foy;u esa gh jg tkrh gSaA

2- lksfM;e ckbdkcksZusV ds fuekZ.k esa & lksfM;e ckb
dkcksZusV (NaHCO3) ds fuekZ.k dh lkWYos fof/k esa veksfu;kd̀r
czkbu ¼veksfu;k ;qDr NaCl dk tyh; foy;u½ esa CO2 xSl

izokfgr dh tkrh gSA ftlls NaHCO3 dk vo{ksi.k gks
tkrk gSA bldk dkj.k ;g gS fd bl foy;u esa Na+, NH4

+,
Cl– o HCO3

– vk;u mifLFkr gksrs gSaA NaHCO3 ds Ksp
dk eku vU; inkFkksZa (NaCl, NH4Cl, NH4HCO3) ds Ksp
ls de gksrk gSA vr% NaHCO3 ds fy, vk;fud xq.kuQy
> Ksp gks tkus ls vU; inkFkksZa ls igys vo{ksfir gks tkrk gSA

3- lkcqu ds fuekZ.k esa & lkcqu mPp olh; vEyksa ds
lksfM;e ;k iksVsf'k;e yo.k gksrs gSa] tSls % lksfM;e LVs,sjsV
(C17H35COONa)
lkcqu ds vkS|ksfxd fuekZ.k esa olk ;k rsy dk {kkjdh; ty
vi?kVu fd;k tkrk gSA blds fy, olk ;k rsy esa NaOH
dk tyh; foy;u feyk;k tkrk gSA ftlls olh; vEyksa ds
lksfM;e yo.kksa ds tyh; foy;u ds :i esa lkcqu  izkIr gksrk
gSA bl foy;u esa NaCl feykus ij foy;u esa Na+ vk;uksa
dh lkUnzrk esa of̀) gks tkrh gS] ftlls Na+ o olh; vEy ds
_.kk;u dh lkUnzrk dk xq.kuQy Ksp ls vf/kd gks tkrk gS]
ftlds QyLo:i lkcqu dk vo{ksi.k gks tkrk gSA  ;g fØ;k
lkcqu dk yo.ku dgykrh gSA

C17H35COONa  C17H35COO– +Na+

[Ksp = [C17H35COO–] [Na+]...  ¼lar̀Ir foy;u½
NaCl feykus ij %
C17H35COONa + NaCl 

C17H35COO– +  2 Na+ + Cl–

[C17H35COO–] [Na+]2 > Ksp ...   ¼vo{ksi.k dh fLFkfr½

4- vYi foys; oS|qr vi?kV~;ksa dh foys;rk Kkr djus
esa & foys;rk o foys;rk xq.kuQy (Ksp) ds e/; lEcU/k ds
}kjk Li"V fd;k tk pqdk gSA

5- xq.kkRed fo'ys"k.k esa & vdkcZfud yo.kksa ds fo'ys"k.k
esa foys;rk xq.kuQy dk cgq/kk mi;ksx fd;k tkrk gSA
¼v½ /kkrq /kuk;uksa dk lewgokj foHkktu rFkk lewgksa ds
Øe dk fu/kkZj.k % /kkrq /kuk;uksa dks muds lewgokj fo'ys"k.k
ds fy, /kkrq /kuk;uksa dks fHkUu&fHkUu lewgksa ¼oxksZa½ esa j[kk x;k
gSA ftldk vk/kkj /kkrq /kuk;uksa ds ;kSfxdksa ds foys;rk
xq.kuQy (Ksp) ds eku gSaA yxHkx leku foys;rk xq.kuQy
(Ksp) okys /kuk;uksa dks ,d lkFk ,d lewg esa j[kk x;k gSA
mnkgj.kkFkZ % Hg2+, Pb2+, Cu2+, Bi3+, Cd2+, As3+, Sb3+,
Sn2+, Sn4+ ds lYQkbM+ksa ds Ksp ds eku yxHkx leku gksrs
gSa blh dkj.k bUgsa ,d lkFk f}rh; lewg esa j[kk x;k gSA prqFkZ
lewg ds /kuk;uksa ¼Ni2+, Co2+, Zn2+, Mn2+½ ds lYQkbMksa
ds Ksp ds eku yxHkx leku gksrs gSa fdUrq f}rh; lewg ds
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/kuk;uksa ds lYQkbZMksa ds Ksp  ds ekuksa ls mPp gksus ds dkj.k
bUgsa iF̀kd lewg esa j[kk x;k gSA blh izdkj rr̀h; lewg ds
/kuk;uksa ¼Fe3+, Al3+, Cr3+½ ds  gkbMªkWDlkbM+ksa ds rFkk iape
lewg ds /kuk;uksa ¼Ba2+, Sr2+, Ca2+½ ds  dkcksZusVksa ds Ksp
ds eku yxHkx leku gksrs gSaA
/kkrq /kuk;uksa ds lewgksa dks foys;rk xq.kuQy ds vk/kkj ij
Øec) fd;k x;k gSA bUgsa foys;rk xq.kuQy ds of̀) Øe esa
Øec) fd;k x;k gSA mnkgj.kkFkZ % izFke lewg ds /kuk;uksa

¼Pb2+, Ag+, 2
2Hg ½ ds DyksjkbMksa ds Ksp ds eku  vU; lHkh

lewgksa ds /kuk;uksa ds DyksjkbMksa ls de gksrs gSaA blh dkj.k bUgsa
izFke lewg esa j[kk x;k gSA
blh izdkj Ni2+, Co2+, Zn2+, Mn2+ ds lYQkbMksa ds foys;rk
xq.kuQy eku f}rh; lewg ds lYQkbMksa ls vf/kd gksus ds
dkj.k bUgsa prqFkZ lewg esa j[kk x;k gSA
blh izdkj rr̀h; lewg ds /kuk;uksa ¼Fe3+, Al3+, Cr3+½ ds
gkbMªkWDlkbM dk foys;rk xq.kuQy prqFkZ] iape o NBs lewg
ds gkbMªkWDlkbM ls de gksrk gSA
uksV %& foys;rk xq.kuQy ds vk/kkj ij vo{ksi.k ds fy,
f}rh; lewg esa HCl dh mifLFkfr esa H2S xSl izokfgr dh
tkrh gSA blh izdkj rr̀h; lewg esa NH4Cl dh mifLFkfr esa
NH4OH feykrs gSaA ¼o.kZu le vk;fud izHkko esa blh v/;k;
esa fd;k tk jgk gSA½
¼c½ r`rh; lewg esa lkUnz ukbfVªd vEy (HNO3)
feykuk % Fe(OH)2 ds Ksp dk eku (4.8  10–16)
Fe(OH)3 ds eku (3.8  10–38) ls vf/kd gksrk gSA rr̀h;
lewg ds Al(OH)3 (Ksp = 8.5  10–38) o Cr(OH)3 (Ksp
= 2.9  10–29) ds foys;rk xq.kuQy Fe(OH)2 dh rqyuk esa
Fe(OH)3 ds lehi gksrs gSaA blh dkj.k ;fn foy;u esa Fe2+

vk;u mifLFkr gks rks Fe(OH)2 ds :i mudk r̀rh; lewg esa
vo{ksi.k ugha gks ldrkA bUgsa rr̀h; lewg esa vo{ksfir djus ds
fy, NH4Cl + NH4OH feykus ls iwoZ foy;u dks lkUnz
HNO3 Mkydj mckyk tkrk gS rkfd Fe2+ dk Fe3+ esa
vkDlhdj.k gks tk;sA
¼l½ iape lewg ds /kuk;uksa dk ijh{k.k % iape lewg ds
/kuk;uksa (Ba2+, Sr2+, Ca2+) dk ijh{k.k blh Øe esa fd;k
tkrk gSA
bldk dkj.k ;g gS fd Ba2+, Sr2+, Ca2+ ds ØksesVksa] lYQsVksa
o vkWDlsysVksa ds foys;rk xq.kuQy ds ekuksa dk Øe csfj;e ds
fy, lcls de] LVªkWfU'k;e ds fy, mlls vf/kd o dsfYl;e
ds fy, lokZf/kd gksrk gSA blfy, loZizFke foy;u esa K2CrO4
Mkydj Ba2+ dks BaCrO4 ds :i esa vo{ksfir djrs gSaA
D;ksafd BaCrO4 ds Ksp dk eku SrCrO4 o CaCrO4 ds

Ksp ds ekuksa ls de gksrk gS blfy, [Ba2+] ]CrO[ 2
4
 > Ksp

gksus ls BaCrO4 dk ihyk vo{ksi vkrk gSA

[Sr2+ ;k Ca2+] ]CrO[ 2
4
 < Ksp... gksus ls SrCrO4, CaCrO4

foy;u esa jgrs gSaA ¼vo{ksfir ugha gksrs½
Ba2+ dks vuqifLFkr fd;s fcuk Sr2+ ds ijh{k.k gsrq foy;u
esa (NH4)2SO4 Mkyus ij BaSO4 o SrSO4 nksuksa dk 'osr
vo{ksi izkIr gksrk gS fdUrq CaSO4 dk ugha D;ksafd [Ba2+]

[ 2
4SO ] > Ksp o [Sr2+] [ 2

4SO ] > Ksp .... gksus ls BaSO4

o SrSO4 vo{ksfir gksaxs [Ca2+] [ 2
4SO ] < Ksp .... gksus ls

CaSO4 vo{ksfir ugha gksrkA
blfy, Sr2+ ds ijh{k.k ds iwoZ Ba2+ dh vuqifLFkfr vko';d
gSA Ba2+, Sr2+ o Ca2+  rhuksa ds vkWDlsysV ds Ksp de gksus
ds dkj.k (NH4)2C2O4 Mkyus ij rhuksa gh vkWDlsysV ds :i
esa vo{ksfir gks tkrs gSa blfy, Ca2+ ds ijh{k.k ls iwoZ Ba2+

o Sr2+ vuqifLFkr gksus pkfg,A bls BSC Øe esa ;kn j[kk tk
ldrk gSA

4-2-10 le vk;u izHkko (Common Ion Effect) &
fdlh nqcZy oS|qr vi?kV~; ds foy;u esa ,slk izcy oS|qr
vi?kV~; feykus ij ftldk ,d vk;u nqcZy oS|qr vi?kV~;
ds fdlh Hkh vk;u ¼/kuk;u ;k _.kk;u½ tSlk gks rks nqcZy
oS|qr vi?kV~; ds vk;uu ¼fo;kstu½ dh ek=k ?kV tkrh gSA
;g izHkko le&vk;u izHkko dgykrk gSA
ekuk fd ,d nqcZy oS|qr vi?kV~; AB dks ty esa foy; djus
ij foy;u esa blds fo;kstu ls fuEufyf[kr lkE; LFkkfir gks
tkrk gSA

AB  AA+ + B– ¼vYi fo;kstu½
nzO; vuqikrh fØ;k ds fu;e ls %

fo;kstu fLFkjkad ]AB[
]B][A[K





;fn mijksDr foy;u esa izcy oS|qr vi?kV~; AC feyk fn;k
tk;s ftldk yxHkx iw.kZ fo;kstu gksrk gS%

AC     AA+   +   C–

foy;u esa AC dh mifLFkfr ls levk;u A+ dh lkUnzrk esa
of̀) gks tkus ls AB ds fo;kstu fLFkjkad (K) ds O;atd ds
va'k dk eku c<+ tkosxkA fdUrq fuf'pr rki ij K dk eku
fuf'pr gksrk gS] ftls fLFkj j[kus ds fy, vfo;ksftr oS|qr
vi?kV~; AB dh lkUnzrk esa of̀) djus ds fy, lkE; izrhi
fn'kk esa foLFkkfir gks tkosxk vFkkZr~ AB dk fo;kstu ?kV
tkosxkA
mnkgj.k 8 % 1.0 M NH4OH (Kb = 1.8  10–5) ds
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foy;u esa 0.1 M NH4Cl mifLFkr gS rks foy;u esa [OH–]
Kkr dhft,A

gy % NH4OH  
4NH  + OH–  ¼vYi fo;kstu½

¼nqcZy oS-v-½

NH4Cl  
4NH  + Cl–  ¼yxHkx iw.kZ fo;kstu½

¼izcy oS-v-½

4
b

4

[NH ][OH ]
K

[NH OH]

��
�

;gk¡ Kb = 1.8  10–5, [NH4OH] = 1.0 M,

[ 
4NH ] = 0.1 M

vr% 1.8  10–5  = 0.1
]OH[1.0 

      1.0
0.1108.1]OH[

5 





     = 1.8  10–4 mol/L
uksV % le vk;u izHkko ds dkj.k vYi foy; oS|qr vi?kV~;
dh foys;rk ?kV tkrh gSA
mnkgj.k 9 % C lkUnzrk okys NaCl foy;u esa AgCl dh
foys;rk ds fy, %
gy % AgCl  Ag+ + Cl–  ¼vYi foys;½ ,

NaCl    Na+ + Cl– ¼iw.kZ foys;½
   C       C   ¼lkUnzrk½

Ksp = [Ag+] [Cl–]
ekuk le vk;u Cl– dh mifLFkfr esa AgCl dh

foys;rk gS s1A
;gk¡ [Ag+] = s1 rFkk [Cl–] = C gksxh] [AgCl ds

Cl– dh lkUnzrk ux.; ekuus ij]
vr% Ksp = s1C

;k   
sp1 K

s
C

�

tSls % 0.1 M NaCl ;qDr foy;u esa AgCl dh
foys;rk D;k gksxh \

(Ksp = 1 10–10)

  
10sp1 9K 10s 1 10

C 0.1

�
�����  mol/L

le vk;u izHkko dk egRo & le vk;u izHkko dk izeq[k
mi;ksx /kuk;uksa ds xq.kkRed fo'ys"k.k esa fdlh nqcZy oS|qr
vi?kV~; ds fo;kstu dks fu;af=r djds mlls izkIr vk;uksa dh
okfUNr lkUnzrk ds fy, fd;k tkrk gSA

1- /kuk;uksa ds xq.kkRed fo'ys"k.k esa ruq HCl dh mifLFkfr esa
H2S xSl izokfgr dh tkrh gSA bldk dkj.k ;g gS fd H2S
,d nqcZy vEy gS blds vYi fo;kstu ls fuEufyf[kr lkE;
LFkkfir gksrk gSA

H2S  2 H+ + S2–

fo;kstu fLFkjkad  ]SH[
]S[]H[

K
2

22 



izcy HCl dk fo;kstu %
HCl    H+  +  Cl– ¼yxHkx iw.kZ fo;kstu½

foy;u esa HCl dh mifLFkfr esa levk;u H+ dh lkUnzrk esa
of̀) gks tkus H2S ds fo;kstu fLFkjkad (K) ds O;atd ds va'k
dk eku c<+ tkosxkA fdUrq K dk eku fuf'pr gksrk gS] bls
fLFkj j[kus ds fy, vfo;ksftr H2S dh lkUnzrk c<+uh pkfg,A
blfy, lkE; izrhi fn'kk esa foLFkkfir gks tkrk gS vFkkZr~
H2S dk fo;kstu ?kV tkrk gS] ftlls S2– vk;uksa dh lkUnzrk
?kVdj bruh jg tkrh gS fd tks f}rh; lewg ds /kuk;uksa
(Hg2+, Pb2+, Bi3+, Cu2+, Cd2+, As3+, Sb3+, Sn+2, vkfn½
dks lYQkbM+ ds :i esa vo{ksfir dj ldsA
;gk¡ [f}rh; lewg ds /kuk;u] [S2–] > Ksp.... vo{ksi.k gksrk
gSA
fdUrq S2– dh lkUnzrk prqFkZ lewg ds /kuk;uksa (Ni+2, Co2+,
Mn2+, Zn2+) ds lYQkbM ds :i esa vo{ksfir djus ds fy,
i;kZIr ugha gksrhA
;gk¡ [prqFkZ lewg ds /kuk;u] [S2–] < Ksp.... vo{ksi.k  ugha
gksrk gSA vr% prqFkZ lewg ds /kuk;u foy;u esa gh jgrs gSA
bl izdkj levk;fud izHkko ds mi;ksx ls S2– vk;u lkUnzrk
dks fu;af=r djds f}rh; lewg dks prqFkZ lewg ls iF̀kd djrs
gSaA
2- r̀rh; lewg ds /kuk;uksa (Fe3+, Al3+, Cr3+) dk gkbMªkWDlkbM
ds :i esa vo{ksi.k djus ds fy, NH4Cl dh mifLFkfr esa
NH4OH feyk;k tkrk gSA bldk dkj.k ;g gS fd NH4OH
,d nqcZy {kkjd gS] blds fo;kstu ls foy;u esa fuEufyf[kr
lkE; LFkkfir gksrk gSA

NH4OH  
4NH  + OH–  ¼vYi fo;kstu½

fo;kstd fLFkjkad  ]OHNH[
]OH][NH[K

4

4




izcy fo|qr vi?kV~; NH4Cl dk fo;kstu &

NH4Cl     
4NH   +  Cl–  ¼yxHkx iw.kZ fo;kstu½

NH4Cl dh foy;u esa mifLFkfr ls levk;u 
4NH  dh lkUnzrk

esa òf) gks tkrh gSaA ftlls fo;kstu fLFkjkad (K) dk eku
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c<+rk gS] fdUrq K dk eku fuf'pr gksrk gSA bls fLFkj j[kus ds
fy, vfo;ksftr NH4OH dh lkUnzrk esa of̀) gksuh pkfg,A
blfy, lkE; izrhi fn'kk esa foLFkkfir gks tkrk gSA ftlls
OH– vk;u lkUnzrk ?kVdj bruh jg tkrh gS] tks rr̀h; lewg
ds /kuk;uksa (Fe3+, Al3+, Cr3+) dks gkbMªkWDlkbM ds :i esa
vo{ksfir djus ds fy, i;kZIr gksrh gSA ;gk¡
[Fe3+ ;k Al3+ ;k Cr3+] [OH–] > Ksp ... vo{ksi.k gksxkA
fdUrq foy;u esa OH– dh lkUnzrk prqFkZ] iape o NBs lewg ds
Zn2+, Ca2+, Mg2+ vkfn dk vo{ksi.k ds fy, i;kZIr ugha
gksrh] ftlls ;s foy;u esa gh jgrs gSaA fdUrq  NH4Cl  dh
vuqifLFkfr esa NH4OH ds vk;uu ls OH– dh lkUnzrk bruh
izkIr gks tkrh gS fd rr̀h; lewg ds lkFk Mn2+, Zn2+, Ca2+,
Mg2+ dk Hkh vo{ksi.k gks tkrk gSA

egÙoiw.kZ fcUnq
1- og izfØ;k ftlesa inkFkZ }kjk ,d ;k vf/kd bysDVªkWu

R;kxs tkrs gSa ¼fobysDVªkWuhdj.k izfØ;k½] vkWDlhdj.k
dgykrh gSA

2- og izfØ;k ftlesa inkFkZ }kjk ,d ;k vf/kd bysDVªkWu
xzg.k fd;s tkrs gSa ¼bysDVªkWuhdj.k izfØ;k½] vip;u
dgykrh gSA

3- vkWDlhdj.k vad esa òf) gksuk vkWDlhdj.k rFkk vkWDlhdj.k
vad esa deh gksuk vip;u dgykrk gSA

4- vkWDlhd̀r gksus okyk inkFkZ vipk;d dgykrk gS vr%
vipk;d bysDVªkWu R;kxrk gS rFkk vkWDlhdj.k vad esa
of̀) gksrh gSA

5- vipf;r gksus okyk inkFkZ vkWDlhdkjd dgykrk gS vr%
vkWDlhdkjd bysDVªkWu xzg.k djrk gS rFkk vkWDlhdj.k
vad esa deh gksrh gSA

6- og jklk;fud vfHkfØ;k ftlesa ,d inkFkZ ls nwljs ij
bysDVªkWu LFkkukUrj.k gksrk gS jsMkWDl vfHkfØ;k dgykrh
gSA

7- vkWDlhdj.k vad % ;kSfxd esa fdlh rÙo ds ijek.kq ij
fo|eku izHkkoh vkos'k dh la[;k] tks fuf'pr fu;eksa ls
Kkr dh tkrh gS] vkWDlhdj.k vad dgykrh gSA

8- ;fn inkFkZ dk dksbZ ijek.kq e/;e vkWDlhdj.k voLFkk
j[krk gS vkWDlhdkjd o vipk;d nksuksa dk dk;Z djrk
gS tSls& H2O2, HNO2, SO2 vkfnA

9- vkWDlhdkjd dk rqY;kadh Hkkj %

       vkWDlhdkjd dk eksyj nzO;eku
¾ 

     xzg.k fd;s x;s bysDVªkWuksa dh la[;k

         ;k vk-va- esa deh

vipk;d dk rqY;kadh Hkkj %
        vipk;d dk eksyj nzO;eku

¾ 
   R;kxs x;s bysDVªkWuksa dh la[;k ;k vk-va- esa of̀)

10- os inkFkZ tks foy;u esa vk;uksa esa fo;ksftr gksdj] fo|qr
/kkjk dk pkyu djrs gSa oS|qr vi?kV~; dgykrs gSaA

11- oS|qr vi?kV~; ds foy;u esa oS|qr vi?kV~; ds vk;uksa o
vfo;ksftr v.kqvksa ds e/; LFkkfir lkE; vk;fud lkE;
dgykrk gSA

12- oS|qr vi?kV~; dh foys; ek=k dk og va'k tks vk;uksa esa
fo;ksftr gksrk gS] fo;kstu dh ek=k ¼½ dgykrh gSA 
dk eku (i) lkUnzrk (ii) oS|qr vi?kV~; dh izd̀fr (iii)
foyk;d dh izd̀fr (iv) rki (v) le ;k vU; vk;uksa dh
mifLFkfr ij fuHkZj djrk gSA

13- vkjsfu;l vo/kkj.kk ds vuqlkj tyh; foy;u esa H+

vk;u nsus okys inkFkZ vEy o OH– vk;u nsus okys inkFkZ
{kkjd dgykrs gSaA  H+ o OH– la;qDr gksdj H2O cukrs
gSa] bls mnklhuhdj.k dgrs gSaA

14- ty dk vk;fud xq.kuQy Kw = [H+] [OH–],  298 K
rki ij Kw = 1  10–14 gksrk gSA

15- pH = – log [H+], pH fdlh foy;u dh vEyh;rk vFkok
{kkjdh;rk dks iznf'kZr djrh gSA vEyh; foy;u ds fy,
pH < 7] {kkjdh; foy;u ds fy, pH > 7 gksrh gS rFkk
mnklhu foy;u ds fy, pH = 7 gksrh gSA

16- nqcZy vEyksa dh vkisf{kd lkeF;Z muds fo;kstu fLFkjkadksa
ds oxZewyksa dk vuqikr gksrh gSA tSls&

    HA1 dh lkeF;Z
¾ 
     HA2 dh lkeF;Z

2

1

Ka
Ka



17- ,sls foy;u ftuesa izcy vEy ;k izcy {kkjd dh dqN
ek=k feykus ij pH esa ifjorZu dk izfrjks/k dgrs gSa] cQj
foy;u dgykrs gSaA
vEyh; cQj foy;u % nqcZy vEy $ nqcZy vEy dk
izcy {kkjd ls cuk yo.k tSls &
(CH3COOH + CH3COONa), (HCN + KCN),
(H2CO3 + NaHCO3) vkfnA
{kkjdh; cQj foy;u % nqcZy {kkjd $ nqcZy {kkjd
dk izcy vEy ls cuk yo.k tSls & NH4OH + NH4Cl

18- vEy {kkjd vuqekiu esa QhukWYk¶FkSfyu (HPh)] esfFky
vkWjsUt (MeOH)] QhukWy jsM vkfn lwpd iz;qDr fd;s
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tkrs gSaA izcy vEy&izcy {kkjd vuqekiu esa HPh ;k
MeOH esa dksbZ Hkh] izcy vEy&nqcZy {kkjd vuqekiu esa
MeOH rFkk nqcZy vEy & izcy {kkjd vuqekiu esa HPh
mi;qDr lwpd gksrs gSaA

19- oS|qr vi?kV~; ds larÌr foy;u esa vk;uksa dh lkUnzrkvksa
ds xq.kuQy ¼vk;fud xq.kuQy½ dks foys;rk xq.kuQy
dgrs gSaA

AxBy      xAy+   +   yBx–;
Ksp = [Ay+]x [Bx–]y  ;fn yo.k dh foys;rk s mol/L gS
rks Ksp = xy yy sx+y

foys;rk xq.kuQy dk izeq[k mi;ksx xq.kkRed fo'ys"k.k]
lkcqu fuekZ.k] ued ds 'kks/ku vkfn esa fd;k tkrk gSA

20- fdlh nqcZy oS|qr vi?kV~; esa ,slk izcy oS|qr vi?kV~;
ftlesa ,d vk;u nqcZy oS|qr vi?kV~; tSlk gks] feykus
ij nqcZy oS|qr vi?kV~; ds fo;kstu dh ek=k ?kV tkrh
gSA ;g le vk;fud izHkko dgykrk gSA tSls H2S dk
fo;kstu HCl dh mifLFkfr esa] NH4OH dk fo;kstu
NH4Cl dh mifLFkfr esa de gks tkrk gSA

vH;klkFkZ ç'u
oLrqfu"B ç'u %&
1- vkWDlhdj.k vfHkfØ;k og gS ftlesa &

¼v½ bysDVªkWu xzg.k fd;s tkrs gSa
¼c½ /ku fo|qrh rÙo c<+rk gS
¼l½ _.k fo|qrh rÙo c<+rk gS
¼n½ gkbMªkstu rÙo c<+rk gS

2- vip;u dk mnkgj.k gS &

¼v½   4
2
4 MnOMnO

¼c½ Fe2+  Fe3+

¼l½ I–  I0

¼n½   4
6

3
6 ][Fe(OH)][Fe(CN)

3- fuEufyf[kr esa jsMkWDl vfHkfØ;k gS &
¼v½ NaCl + AgNO3  AgCl + NaNO3
¼c½ 2 NaCl + H2SO4  Na2SO4 + 2HCl
¼l½ CH3COOH+C2H5OHCH3COOC2H5+ H2O
¼n½ C  + O2  CO2

4- OF2 esa ¶yqvksjhu dk vkWDlhdj.k vad gS &
¼v½ & 1 ¼c½ $ 1
¼l½ $ 2 ¼n½ & 2

5- H3AsO4 esa As ijek.kq dk vkWDlhdj.k vad gS &
¼v½ $5 ¼c½ $7
¼l½ $4 ¼n½ $6

6- vfHkfØ;k   32
72 Cr2OCr  esa 2

72OCr  dk rqY;kadh

Hkkj gksxk &
¼v½ eksyj nzO;eku@6  ¼c½ eksyj nzO;eku@3
¼l½ eksyj nzO;eku@4  ¼n½ eksyj nzO;eku@1

7- fdlh oS|qr vi?kV~; ds fo;kstu dh ek=k ¼½ fdl ij
fuHkZj ugha djrh gS &
¼v½ lkUnzrk ij ¼c½ rkieku ij
¼l½ foyk;d dh izd̀fr ij ¼n½ vk;uksa ds vkos'k ij

8- nqcZy vEy vkSj nqcZy {kkjd dh mnklhuhdj.k Å"ek dk
eku ¼fdyks dSyksjh@eksy esa½ gksxk &
¼v½ 13-7 ds cjkcj ¼c½ 13-7 ls de
¼l½ 13-7 ls vf/kd ¼n½ buesa ls dksbZ ugha

9- 298 K (25oC) ij ikuh dk pH yxHkx gksrk gS &
¼v½ 0 ¼c½ 7
¼l½ 2 ¼n½ 8

10- 'kq) ty dh eksyjrk gksrh gS &
¼v½ 1 ¼c½ 7
¼l½ 55-55 ¼n½ 5-55

11- 0.001 M HNO3 foy;u dh pH gS &
¼v½ 2 ¼c½ 3
¼l½ 4 ¼n½ 1

12- fuEufyf[kr esa dkSu&lk foy;u cQj gS &
¼v½ NaCl + HCl
¼c½ CH3COONa + HCl
¼l½ CH3COONa + CH3COOH
¼n½ CH3COOH + C2H5OH

13- SnS2 ds fy, foys;rk xq.kuQy dk lgh fu#i.k dkSu&lk
gS &
¼v½ [Sn2+] [S2–]2 ¼c½ [Sn4+] [S2–]2

¼l½ [Sn2+] [2S–2]2 ¼n½ [Sn4+] [2S2–]2

14- BaSO4 dk foys;rk xq.kuQy 1  10&10 gS rks bldh
ty esa izfr yhVj foys;rk gksxh &
¼v½ 233  10&3 g ¼c½ 2-33  10&3 g
¼l½ 4-3  10&8 g ¼n½ 1-33  10&5 g

15- HNO3 dh pka eku 3-38 gS rks blds 0.01 M dk pH
eku gksxk &
¼v½ 1-69 ¼c½ 0-70
¼l½ 0-70 ¼n½ 2-69

vfry?kwÙkjkRed ç'u %&
16- vkWDlhdkjd inkFkZ fdls dgrs gSa \
17- vipk;d inkFkZ fdls dgrs gSa \
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18- bysDVªkWuh; vo/kkj.kk ds vk/kkj ij vkWDlhdj.k ,oa
vip;u inksa dks ifjHkkf"kr dhft,A

19- [Ni(CO)4] esa Ni dk vkWDlhdj.k vad fyf[k,A
20- fuEufyf[kr dks Mn ds c<+rs vkWDlhdj.k vad ds Øe esa

fyf[k,% MnCl2, MnO2, K2MnO4, KMnO4
21- vkWDlhdkjd rFkk vipk;d nksuksa ds :i esa dk;Z djus

okys rhu inkFkksZa ds uke o lw= fyf[k,A
22- fo;kstu dh ek=k ¼½ dks izHkkfor djus okys rhu dkjdksa

ds uke fyf[k,A
23- fdUgh nks izcy vEyksa ds o nks izcy {kkjdksa ds lw=

fyf[k,A
24- cQj foy;u ds nks mi;ksx fyf[k,A
25- NH4OH o HCl ds vuqekiu gsrq mi;qDr lwpd dk uke

fyf[k, A
26- fuEufyf[kr n'kkvksa esa foy;u dh izd̀fr crkb,A

¼v½ pH > 7 ¼c½ pH < 7 ¼l½ pOH = 7
27- foys;rk xq.kuQy fdls dgrs gS\
28- pH dks ifjHkkf"kr dhft,A
29- vEyh; cQj foy;u o {kkjdh; cQj foy;u dk ,d&,d

mnkgj.k fyf[k,A
30- ty dk vk;fud xq.kuQy D;k gksrk gS\
31- lkekU; oS|qr vi?kV~; AxBy ds fy, Ksp rFkk s ds

e/; dk lEcU/k fyf[k,A

y?kwÙkjkRed ç'u %&
32- jsMkWDl vfHkfØ;k fdls dgrs gSa \
33- bysDVªkWuh; vo/kkj.kk ls fuEufyf[kr esa vkWDlhdj.k ,oa

vip;u dh fØ;k,a le>kb, %
¼v½ 2I–   I2
¼c½ 2 Hg2+  Hg2

2+

¼l½ Sn2+    Sn4+

34- fuEufyf[kr vfHkfØ;kvksa esa vkWDlhdkjd rFkk vipk;d
inkFkZ crkb, %
¼v½ 2 KI + H2O2  2 KOH + I2
¼c½ 2 Na2S2O3 + I2  Na2S4O6 + 2 NaI

35- vfHkfØ;k % 2 AgNO3 + Cu   Cu(NO3)2 + 2 Ag esa
vkWDlhdkjd] vipk;d inkFkZ dkSu&ls gSa\ dkj.k Li"V
dhft,A

36- vkWDlhdj.k vad Kkr dhft, &
¼v½ H2SO5 esa S dk
¼c½ K4[Fe(CN)6]  esa Fe dk

37- vkjsfu;l dh vEy&{kkjd vo/kkj.kk le>kb,A

38- vEy dh {kkjdrk ls D;k rkRi;Z gS\ mnkgj.k nsdj Li"V
dhft,A

39- levk;u izHkko dks Li"V dhft,A
40- foys;rk xq.kuQy dk xq.kkRed fo'ys"k.k esa vuqiz;ksx

le>kb,A
41- futZy HCl fo|qr dqpkyd gS] fdUrq tyh; foy;u

vPNk pkyd gSA le>kb,A
42- ^^fdlh nqcZy oS|qr vi?kV~; foy;u dh fo;kstu dh

ek=k] foy;u ds ruqrk c<+kus dss lkFk D;ksa c<+rh gS\
43- rr̀h; lewg ds vo{ksi.k esa NH4OH ls igys NH4Cl D;ksa

feyk;k tkrk gS\
44- rr̀h; lewg ds vo{ksi.k ls iwoZ foy;u dks lkUnz HNO3

Mkydj D;ksa mckyk tkrk gS\
45- cQj foy;u D;k gS\ cQj fØ;k dks ,d mnkgj.k }kjk

Li"Vhdj.k dhft,A
46- ty esa gkbMªkstu vk;uksa dh lkUnzrk 10&7 mol/L gS] fQj

Hkh og mnklhu D;ksa gksrk gS\ le>kb;sA
47- xq.kkRed fo'ys"k.k esa f}rh; lewg esa ruq HCl dh mifLFkfr

esa H2S xSl D;ksa izokfgr dh tkrh gS\

fucU/kkRed iz'u %&
48- fuEufyf[kr vfHkfØ;kvksa esa bysDVªkWuh; vo/kkj.kk ds vk/kkj

ij vkWDlhdj.k rFkk vip;u dks le>kb, rFkk vkWDlhdkjd
o vipk;d inkFkZ Hkh fyf[k,A
(i) 2 FeCl3 + SnCl2  2 FeCl2 + SnCl4
(ii) CuSO4 + Zn  ZnSO4 + Cu
(iii) 4 KI + 2 CuSO4  Cu2I2 + 2 K2SO4 + I2
(ii) 2 Na + H2  2 NaH

49- ¼v½ vkWDlhdj.k vad fdls dgrs gS\ vkWDlhdj.k vad
vo/kkj.kk ds vk/kkj ij fuEufyf[kr dks Li"V dhft, %
(i) vkWDlhdj.k (ii) vip;u
(iii) vkWDlhdkjd (iv) vipk;d
¼c½ vkWDlhdj.k vad ds mi;ksx fyf[k,A

50- vkjsfu;l dk oS|qr vi?kVu fl)kUr fyf[k;sA fo;kstu
dh ek=k fdls dgrs gSa \ fo;kstu dh ek=k ij lkUnzrk o
rki ds izHkko dks le>kb,A

51- ¼v½ fdlh nqcZy vEy ds fo;kstu dks le>kb, rFkk blds
fo;kstu fLFkjkad (Ka) dk O;atd O;qRiUu dhft,A
¼c½ cgq{kkjdh; vEyksa ds fo;kstu dks crkb,A
¼l½ {kkjdksa dh vEyrk ls D;k rkRi;Z gS\ Li"V dhft,A

52- ¼v½ HCl o NaOH ds e/; vuqekiu ds fy, mi;qDr
lwpd vuqekiu oØ [khapdj le>kb,A
¼c½ foys;rk xq.kuQy fdls dgrs gSa\ BaSO4 izdkj ds
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;kSfxdksa ds fy, foys;rk rFkk foys;rk xq.kuQy esa
lEcU/k LFkkfir dhft,A
¼l½ foys;rk xq.kuQy ds nks mi;ksx fyf[k,A

vkafdd iz'u %&
53- ,d vEyh; foy;u dh [H+] = 0.001 M gSA bl foy;u

dh [OH–] Kkr dhft,A   ¼mÙkj % 1  10&11 M½
54- fuEufyf[kr dk lEiw.kZ vk;uu ekurs gq, pH ekuksa dh

x.kuk dhft, %

(i) 42SOH
1000

M
(ii) NaOH

10000
M

¼mÙkj % (i) 2.699  (ii) 10½
55- 0.2 M HCN vEy ds vk;uu dh ek=k ¼½ Kkr dhft,A

(HCN dk Ka = 4.9  10–10)    ¼mÙkj % 4-95  10&5½
56- ,d nqcZy vEy HA ds 0.1 M foy;u dk pH eku 4 gS&

rks (i) [H+] dk eku o (ii) Ka dk eku Kkr dhft,A
¼mÙkj % (i) 1  10&4 mol/L  (ii) 1  10&7½

57- ,slhfVd vEy ds Mslh ukeZy foy;u (N/10) dk pH dk
eku Kkr dhft, tks 1-3 izfr'kr fo;ksftr gksrk gSA
¼mÙkj % pH = 2.89½

58- 500 mL foy;u esa fdrus g NaOH ?kksyk tk;s fd
foy;u dk pH = 12 gks tkosA       ¼mÙkj % 0-2 g½

59- 298 K ij AgBr dh foys;rk 6-32  10&7 mol/L gSA
blds fy, foys;rk xq.kuQy dk eku Kkr dhft,A
¼mÙkj % 4  10&13½

60- 298 K ij eSXuhf'k;e gkbMªkWDlkbM dk foys;rk xq.kuQy
1-410&11 gSA eSXuhf'k;e gkbMªkWDlkbM dh foys;rk gL–1 esa
Kkr dhft,A                      ¼mÙkj % 0-0087 gL–1½

61- AgCl dk foys;rk xq.kuQy 1-5610&10 gSA AgCl ds
foy;u esa ;fn [Ag+] = 1.0 10–3 mol/L gS rks bl
foy;u esa [Cl–] D;k gksxh \
                         ¼mÙkj % 1.56 10–5 mol/L ½

62- 50 mL 0.04 M PbCl2 rFkk 150 mL 0-008 M veksfu;e
lYQsV foy;u feykus ij PbSO4 dk vo{ksi izkIr gksxk
vFkok ughaA (PbSO4 dk Ksp = 1.3  10–8)

¼mÙkj % x.kuk }kjk [Pb2+] [ 2
4SO ] > Ksp vr% vo{ksi.k

gksxk½

mÙkjekyk
1- ¼l½ 2- ¼n½ 3- ¼n½ 4- ¼v½ 5- ¼v½ 6- ¼v½ 7- ¼n½
8- ¼c½ 9- ¼c½ 10- ¼l½ 11- ¼c½ 12- ¼l½ 13- ¼c½ 14- ¼c½
15- ¼n½
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v/;k;&5
jklk;fud lkE;] foy;u ,oa mRizsj.k

CHEMICAL EQUILIBRIUM, SOLUTION AND CATALYSIS

izLrqr v/;k; esa jklk;fud lkE; ifjHkk"kk ,oa fl)kUr]
nzO; vuqikrh fØ;k dk fu;e] lkE; fLFkjkad] lkE; dks izHkkfor
djus okys dkjd] Kp o Kc esa lEcU/k] jklk;fud lekaxh
lkE;ksa ij nzO; vuqikrh fØ;k ds fu;e ds vuqiz;ksx] yk&'kkrsfy,
dk fl)kUr] foy;u dh ifjHkk"kk ,oa izdkj] ekud foy;u]
ukeZy foy;u] eksyj foy;u] eksyy foy;u] larÌr foy;u
,oa vlarÌr foy;u] mRizsj.k & ifjHkk"kk] izdkj ,oa mi;ksx dk
v/;;u djsaxsA

5-1 jklk;fud lkE;
(Chemical Equilibrium)
vusd tSfod ,oa i;kZoj.kh; izfØ;kvksa esa jklk;fud

lkE; egRoiw.kZ gSA mnkgj.kkFkZ & jDr esa gheksXyksfcu }kjk
vkWDlhtu ds ifjogu esa 'olu esa yh xbZ vkWDlhtu QsQM+ksa
esa gheksXyksfcu ls la;ksx dj vkWDlh gheksXyksfcu cukrh gS o
fuEufyf[kr lkE; LFkkfir gksrk gS%

Hb(s) + O2(g)    HbO2(s)

tc ;g Årdksa esa igq¡prh gS tgk¡ vkWDlhtu dk nkc
de gksrk gSA lkE; dks iqu% LFkkfir djus ds fy,
vkWDlhgheksXyksfcu vkWDlhtu ns nsrk gSA

jklk;fud lkE; dh vo/kkj.kk dks le>us ds fy,
mRØe.kh; ,oa vuqRØe.kh; vfHkfØ;kvksa dh tkudkjh gksuh
pkfg,A

vuqRØe.kh; ,oa mRØe.kh; vfHkfØ;k,sa
(Irreversible and Reversible Reactions)
vuqRØe.kh; vfHkfØ;k,sa (Irreversible Reactions) &
os vfHkfØ;k,sa ftuesa vfHkdkjd inkFkZ fdUgha fo'ks"k ifjfLFkfr;ksa
esa vfHkfØ;k djds mRikn cuk, fdUrq mUgha ifjfLFkfr;ksa esa

mRikn iqu% fØ;k djds ewy vfHkdkjdksa esa uk cny ik;sa]
vuqRØe.kh; vfHkfØ;k,sa dgykrh gSaA vFkkZr~ ,slh vfHkfØ;k,¡
tks dsoy ,d gh fn'kk esa pyrh gksa vuqRØe.kh; vfHkfØ;k,sa
dgykrh gSaA
• bu vfHkfØ;kvksa dks vfHkdkjdksa o mRiknksa ds e/; ,d iw.kZ
rhj ¼½ yxkdj n'kkZrs gSA
• ;s vfHkfØ;k,¡ yxHkx iw.kZrk dks igq¡prh gSa vFkkZr~ vfHkdkjd
iw.kZ :i ls mRiknksa esa cny tkrs gSaA mnkgj.k ds fy, &
¼1½ Zn + H2SO4   ZnSO4 + H2
¼2½ AgNO3 + HCl   AgCl + HNO3 ¼vo{ksi.k½
¼3½ NH4NO2   N2 + 2 H2O
¼4½ HNO3+NaOH   NaNO3 + H2O ¼mnklhuhdj.k½
mRØe.kh; vfHkfØ;k,sa (Reversible Reactions) &
os vfHkfØ;k,sa ftuesa vfHkdkjd inkFkZ fØ;k djds mRikn
cuk;sa rFkk mUgha ifjfLFkfr;ksa esa mRikn iqu% fØ;k }kjk ewy
vfHkdkjdksa  ¼izkjfEHkd inkFkksZa½ esa ifjofrZr gks tk;sa mRØe.kh;
vfHkfØ;k,sa dgykrh gSA vFkkZr~ ,slh vfHkfØ;k,sa tks leku
ifjfLFkfr;ksa esa nksuksa fn'kkvksa esa pyrh gSA
• mRØe.kh; vfHkfØ;k esa nks fojks/kh vfHkfØ;k,sa fufgr gksrh
gSa &
¼1½ vxz vfHkfØ;k (Forward Reaction) & ftuesa
vfHkdkjd inkFkZ mRiknksa esa cnyrs gSaA ;g lehdj.k esa ckabZ
vksj ls nk;ha vksj iznf'kZr dh tkrh gSA
¼2½ izrhi vfHkfØ;k (Backward Reaction) & ftlesa
mRikn iqu% ewy vfHkdkjd cukrs gSaA ;g lehdj.k esa nk;ha
vksj ls ck;ha vksj iznf'kZr dh tkrh gSA tSls HI dk la'ys"k.kA

H2 + I2   2 HI  ¼vxz vfHkfØ;k½]
2 HI     H2 + I2  ¼izrhi vfHkfØ;k½
lEiw.kZ vfHkfØ;k lehdj.k &
H2  +  I2    2 HI
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• mRØe.kh; vfHkfØ;kvksa dks vfHkdkjdksa o mRiknksa ds e/;
mRØe.kh;rk fpUg ¼ ½ yxkdj n'kkZrs gSaA
• ;s vfHkfØ;k,a dHkh Hkh iw.kZrk dks ugha igq¡prh rFkk yxkrkj
nksuksa fn'kkvksa esa pyrh jgrh gSA
• ;fn vfHkfØ;k ds mRikn xSlh; gks rks cUn ik= esa djkbZ
tkrh gSA
• lkE; LFkkiuk budh fo'ks"krk gksrh gSA mnkgj.k &
(1)  N2 + O2  2 NO
(2)  H2 + I2  2 HI
(3)  PCl5  PCl3 + Cl2

5-1-1 jklk;fud lkE; ifjHkk"kk ,oa fl)kUr (Chemical
Equilibrium, Definition and Principle) & tc fdlh
mRØe.kh; vfHkfØ;k dks ,d cUn ik= esa  djk;k tkrk gS rks
izkjEHk esa vxz vfHkfØ;k dk osx vf/kdre gksrk gS vkSj izrhi
vfHkfØ;k dk osx 'kwU; gksrk gSA le; ds lkFk&lkFk vxz
vfHkfØ;k dk osx ?kVrk tkrk gS vkSj izrhi vfHkfØ;k dk osx
c<+rk tkrk gS] D;ksafd le; ds lkFk&lkFk vfHkdkjd inkFkksZa
dh lkUnzrk ?kVrh tkrh gS rFkk mRiknksa dh lkUnzrk c<+rh tkrh
gSA dqN le; i'pkr~ ,d fLFkfr ,slh vkrh gS tc nksuksa
fojks/kh vfHkfØ;k,sa ¼vxz o izrhi½ leku osx ls gksus yxrh gSa
vkSj ,slk izrhr gksrk gS fd vfHkfØ;k :d xbZ gSA mRØe.kh;
vfHkfØ;k dh ;gh fLFkfr jklk;fud lkE; dgykrh gSA

         rf
vr%] vfHkdkjd (Reactants)   mRikn (Products)
                                              rb
rf ¾ vxz vfHkfØ;k dk osx ¼?kVrk gS½
rb ¾ izrhi vfHkfØ;k dk osx ¼c<+rk gS½ [le; ds lkFk]
lkE; ij % (rf)e = (rb)e    e = lkE; dk izrhd

vr% fdlh cUn ik= esa gksus okyh mRØe.kh;
vfHkfØ;k esa tc vxz ,oa izrhi vfHkfØ;k dk osx
cjkcj gks tkrk gS rks bl fLFkfr dks jklk;fud lkE;
dgrs gSa ¼fp= 5-1½A

;g Li"V gS fd lkE; ij ftrus osx ls vfHkdkjd
mRiknksa esa cnyrs gSa mrus gh osx ls mRikn Hkh iqu% vfHkdkjdksa
esa cny tkrs gSaA bl izdkj lkE; ij vfHkdkjdksa o mRiknksa dh
lkUnzrk fLFkj gks tkrh gSa rFkk le; ds lkFk ugha cnyrh gSaA
vr% jklk;fud lkE; dks fuEufyf[kr izdkj Hkh ifjHkkf"kr dj
ldrs gSaA

^^fdlh mRØe.kh; vfHkfØ;k dh og fLFkfr
ftlesa vfHkdkjdksa rFkk mRiknksa dh lkUnzrk fLFkj gks
tkrh g Sa rFkk le; ds lkFk vifjofr Zr jgrh g Sa]
jklk;fud lkE; dgykrh gSA** ¼fp= 5-2½

vxz vfHkfØ;k dk osx (r )f

lkE;koLFkk (r  = )f rb

izrhi vfHkfØ;k dk osx (r )b

tO
le;

osx

A

fp= 5-1 % mRØe.kh; vfHkfØ;k esa lkE;koLFkk dh
LFkkiuk

tO le;

l
kUn

zrk
A

lkE;koLFkk

vfHkdkjd

mRi
kn

fp= 5-2 % le; ds lkFk lkUnzrk esa ifjorZu

jklk;fud lkE; dh çÑfr (Nature of Chemical
Equilibrium) & jklk;fud lkE; ij lHkh vfHkdkjdksa
,oa mRiknksa dh lkUnzrk,a fLFkj gks tkus ls ,slk izrhr gksrk gS
fd tSls vfHkfØ;k :d lh x;h gS] fdUrq okLro esa vfHkfØ;k
cUn ugha gksrh cfYd nksuksa fn'kkvksa esa leku osx ls fujUrj
xfr'khy jgrh gSA nksuksa fn'kkvksa esa osx leku gksus ds QyLo:i
vfHkdkjdksa dh ftruh ek=k mRiknksa esa ifjofrZr gksrh gS
mRikn fØ;k djds vfHkdkjdksa dh mruh ek=k iqu% cuk nsrs
gSaA bl izdkj vfHkfØ;k ds fujUrj tkjh jgrs gq, Hkh lkE; ij
vfHkdkjdksa o mRiknksa dh lkUnzrkvksa esa le; ds lkFk dksbZ
ifjorZu ugha gksrk gS] u fd blfy, fd vfHkfØ;k cUn gks xbZ
gSA blls Li"V gksrk gS fd jklk;fud lkE; ,d xfrd
lkE; (Dynamic Equilibrium) gS u fd LFkSfrdA

jklk;fud lkE; dh xfrd izd̀fr dk izk;ksfxd
lR;kiu jsfM;ks ,fDVo rÙoksa dh lgk;rk ls dj ldrs gSa
tSls& HI ds fo;kstu dh fØ;k esa lkE; LFkkfir gksus ds ckn
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FkksM+h ek=k jsfM;ks ,fDVo vk;ksMhu dh Mkyus ij dqN le;
i'pkr~ vfHkfØ;k feJ.k ds HI esa jsfM;ks ,fDVork vk tkrh gS
tc fd  HI , H2 o I2 dh vkisf{kd lkUnzrk,a fLFkj jgrh gSa tks
;g ladsr gS fd vfHkfØ;k nksuksa fn'kkvksa esa leku osx ls
fujUrj gks jgh gSA ftlls Li"V gksrk gS fd jklk;fud lkE;
,d xfrd lkE; gSA
jklk;fud lkE; ds izdkj (Type of Chemical
Equilibrium) & nks izdkj ds gksrs gS %
1- lekaxh lkE; (Homogeneous Equilibrium) & og
lkE; ftlesa lHkh vfHkdkjd inkFkksZa o mRiknksa dh izkoLFkk
(Phase) leku gksrh gSA mnkgj.kkFkZ &
¼v½ xSlh; lkE; &

H2(g) + I2(g)  2 HI (g)
PCl5(g)  PCl3(g)  + Cl2(g)

¼c½ nzo lkE; &
CH3COOH(l)+C2H5OH(l) CH3COOC2H5(l)+ H2O(l)

2- fo"kekaxh lkE; (Heterogeneous Equilibrium) &
og lkE; ftlesa vfHkdkjd o mRikn fHkUu&fHkUu izkoLFkkvksa
esa gksrs gSaA mnkgj.kkFkZ &

CaCO3(s)  CaO(s) + CO2(g)
C(s) + CO2(g)  2 CO(g)

j klk;fud lk E; d s i ze q[ k y{ k.k  (Important
Characteristics  of Chemical Equilibrium) &
1- jklk;fud lkE; ij vxz vfHkfØ;k dk osx (rf) ¾ izrhi
vfHkfØ;k dk osx (rb).
2- lkE;koLFkk ij vfHkdkjdksa o mRiknksa dh lkUnzrk,a fLFkj
jgrh gSA
3- lkE;koLFkk ij ekis tkus okys xq.k tSls jax] rki] nkc
lkUnzrk] ?kuRo vkfn fLFkj gks tkrs gSaA
4- jklk;fud lkE;koLFkk ij eqDr ÅtkZ ifjorZu G=0 gks
tkrk gSA
5- jklk;fud lkE; LFkkfir gksus esa vxz o izrhi nksuksa
vfHkfØ;kvksa dk ;ksxnku gksrk gS vr% vfHkfØ;k dks vxz ;k
izrhi fdlh Hkh fn'kk ls izkjEHk djds lkE;koLFkk izkIr dh tk
ldrh gSA
6- jklk;fud lkE; dh izd̀fr xfrd gksrh gS vr% lkE; ij
rki] nkc ;k lkUnzrk fdlh Hkh dkjd esa ifjorZu djus ij
lkE; dks fdlh Hkh fn'kk esa ifjofrZr fd;k tk ldrk gSA
7- mRizjsd dh mifLFkfr ls jklk;fud lkE;koLFkk izHkkfor
ugha gksrh gS vfirq lkE; LFkkiuk esa de le; yxrk gS D;ksafd

mRizsjd vxz o izrhi nksuksa vfHkfØ;kvksa ds osx dks leku :i
ls c<+k nsrk gSA

5-1-2 nzO; vuqikrh fØ;k dk fu;e (Law of mass
action) & lu~ 1867 esa uksosZ (Norway) ds jlk;uKksa lh-,e-
xqYMcxZ (C.M. Guldberg) o ih- okxs (P. Wage) us cgqr
lkjh vfHkfØ;kvksa ij vfHkdkjdksa dh lkUnzrk ds izHkko dk
v/;;u djds ,d fu;e fn;k ftls nzO; vuqikrh fØ;k
dk fu;e ;k xqYMcxZ okxs dk fu;e dgrs gSaA bl fu;e
ds vuqlkj ^^jklk;fud vfHkfØ;k esa Hkkx ysus okys
fdlh inkFkZ dh vfHkfØ;k djus dh nj ¼osx½ mlds
lfØ; nzO;eku (Active Mass) ds lekuqikrh gksrh gS
rFkk jklk;fud vfHkfØ;k dh nj ¼osx½ vfHkdkjdksa
ds lfØ; nzO;ekuksa ds xq.kuQy ds lekuqikrh gksrh
gSA**
ifjHkk"kk esa iz;qDr 'kCnksa dh O;k[;k fuEufyf[kr gS &
lfØ; nzO;eku (Active mass) & ,d yhVj vk;ru esa
mifLFkr inkFkZ ds eksyksa dh izHkkoh la[;k ml inkFkZ dk
lfØ; nzO;eku dgykrh gSA

              inkFkZ ds eksyksa dh la[;k
             lfØ; nzO;eku ¾

                  vk;ru ¼L esa½
       n
   ¾

                              v

      inkFkZ nzO;eku ¼g esa½
 inkFkZ ds eksyksa dh la[;k ¾

                     eksyj nzO;eku
        m
   ¾ 

                               M

         inkFkZ nzO;eku ¼g esa½
vr% inkFkZ dk lfØ; nzO;eku ¾

             eksyj nzO;eku  vk;ru ¼L esa½
           m
    ¾ 

                              M  V
• lfØ; nzO;eku fdlh inkFkZ dh eksyj lkUnzrk ds yxHkx
cjkcj gksrk gSA
• fdlh inkFkZ ds lfØ; nzO;eku dks iznf'kZr djus ds fy,
mlds lw= dks xq#dks"Bd esa fy[kk tkrk gSA
• Bksl dk lfØ; nzO;eku ¾ 1 ¼bdkbZ ekuk tkrk gS½
mnkgj.k 1 % 2 L ds ik= esa 6-8 g veksfu;k gSA veksfu;k
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ds lfØ; nzO;eku dh x.kuk dhft,A
gy& veksfu;k (NH3) dk eksyj nzO;eku ¾ 114 $ 31 ¾17

     veksfu;k dk nzO;eku ¼g esa½
vr% [NH3] ¾ 

     eksyj nzO;eku  vk;ru ¼L esa½

   6-8
[NH3] ¾  ¾ 0-2 mol L–1

          17  2

vfHkfØ;k dh nj ¼osx½ (Rate of Reaction) & fdlh
jklk;fud vfHkfØ;k dh nj ¼osx½ bdkbZ le; esa fdlh
fØ;kdkjd ;k mRikn dh lkUnzrk esa gksus okyk ifjorZu gksrk
gSA vr% fdlh vfHkfØ;k dk osx ¾

fdlh vfHkdkjd ;k mRikn dh lkUnzrk esa ifjorZu

                      le;
;fn lkUnzrk dks mol L–1 o le; dks S esa ys rks vfHkfØ;k ds
osx dh bdkbZ mol L–1S–1 gksxhA

nzO; vuqikrh fØ;k ds fu;e dk fu#i.k & ekuk ,d
vfHkfØ;k fuEufyf[krkuqlkj gksrh gSA

A + B  mRikn
nzO; vuqikrh fØ;k ds fu;ekuqlkj &

vfHkfØ;k dk osx � [A] [B]
osx = K [A] [B] --- ¼1½

;gk¡ [A] o [B] Øe'k% A o B ds lfØ; nzO;eku gSa rFkk K
,d fLFkjkad gS bls osx fu;rkad ;k fof'k"V vfHkfØ;k osx
dgrs gSA
nzO; vuqikrh fØ;k ds fu;e dks vkSj Li"V djus ds fy,
fuEufyf[kr vfHkfØ;k ij fopkj djrs gSa &

2 A + 3 B  mRikn
mijksDr lehdj.k dks fuEufyf[kr izdkj Hkh fy[k ldrs gSaA

A + A + B  + B + B   mRikn
nzO; vuqikrh fØ;k ds fu;ekuqlkj &
vfHkfØ;k dk osx � [A] [A] [B] [B] [B]

osx � [A]2 [B]3

osx ¾ K [A]2 [B]3 --- ¼2½
blh izdkj fuEufyf[kr lkekU; vfHkfØ;k ds fy,&¼O;kid :i½

xA + yB  mRikn
vfHkfØ;k dk osx [A]x [B]y

osx ¾ K [A]x [B]y --- ¼3½

;gka lehdj.k 1] 2 o 3 vfHkfØ;kvksa ds osx O;atd dgykrs
gSA
osx fLFkjkad ;k fof'k"V vfHkfØ;k osx 'K' & bls Li"V
djus ds fy,s lehdj.k ¼3½ ls] vfHkfØ;k dk osx �  [A]x [B]y

osx ¾ K [A]x [B]y

;fn [A] = [B] = 1 gS] rks vfHkfØ;k dk osx ¾ K
vr% ^^fdlh vfHkfØ;k dk osx fu;rkad vFkok fof'k"V
vfHkfØ;k osx] vfHkfØ;k ds ml osx ds cjkcj gksrk
gS tc vfHkdkjdksa dh lkUnzrk bdkbZ gksA**
osx fLFkjkad dk eku fuEufyf[kr ij fuHkZj djrk gS &
¼1½ vfHkfØ;k dh izd̀fr  ¼2½ rki ¼3½ mRizsjd
fuEufyf[kr ij fuHkZj ugha djrk gS &
¼1½ vfHkdkjdksa dh lkUnzrk ¼2½ nkc
vr% fdlh vfHkfØ;k ds osx fu;rkad (K) dk eku fLFkj rki
ij fuf'pr gksrk gS

5 -1 -3 lk E; fLFkjk ad (Equilibrium Constant) &
jklk;fud lkE; ij nzO; vuqikrh fØ;k ds fu;e ds mi;ksx
ls lkE; feJ.k esa vfHkdkjdksa o mRiknksa ds lfØ; nzO;ekuksa
esa lEcU/k LFkkfir fd;k tk ldrk gSA blds fy, fuEufyf[kr
lekaxh mRØe.kh; vfHkfØ;k lkE; ij fopkj djrs gSaA

A   +   B      C   +   D
ekuk lkE; ij A, B, C o D ds lfØ; nzO;eku Øe'k%  [A],
[B], [C] o [D] gSa rks nzO; vuqikrh fØ;k ds fu;ekuqlkj &
vxz vfHkfØ;k dk osx (rf) � [A] [B] ;k rf = Kf [A] [B]
izrhi vfHkfØ;k dk osx (rb) � [C] [D] ;k rb= Kb [C] [D]
;gka Kf o Kb Øe'k% vxz o izrhi vfHkfØ;k ds osx ds fy, osx
fu;rkad gSA
jklk;fud lkE; ij vxz vfHkfØ;k osx (rf) ¾ izrhi vfHkfØ;k
dk osx (rb)

Kf [A] [B] = Kb [C] [D]

     Kf           [C] [D]
;k  =  =  Kc ... (4)

     Kb        [A] [B]
;gk¡ Kc lkE; fLFkjkad (Equilibrium Constant) gSA
lehdj.k ¼4½ ls Li"V gS fd lkE; fLFkjkad (Kc) =

        vxz vfHkfØ;k dk osx fLFkjkad (Kf)
¾ 
     izrhi vfHkfØ;k dk osx fLFkjkad (Kb)
       mRiknksa ds lfØ; nzO;eku dk xq.kuQy
¾ 
    vfHkdkjdksa ds lfØ; nzO;eku dk xq.kuQy
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;fn ,slh lekaxh vfHkfØ;k ftlesa vfHkdkjdksa ,oa mRiknksa ds
v.kqvksa dh la[;k ,d ls vf/kd gksA mnkgj.kkFkZ &

2A   +  B     C   +   3D
bls fuEufyf[kr izdkj Hkh fy[kk tk ldrk gSA

A  +  A  +  B      C  +  D  +  D  +  D
bl lkE; ij nzO; vuqikrh fØ;k ds fu;e ls &

]B[]A[
]D][C[

]B][A][A[
]D][D][D][C[K 2

3

c  --- ¼5½

bl izdkj ,d lkekU; vfHkfØ;k ds fy, ¼O;kid :i esa½
m1A  +   m2B       n1C   +   n2D

21

21

mm

nn

c ]B[]A[
]D[]C[K  --- ¼6½

vr% fdlh mRØe.kh; vfHkfØ;k ds lkE; fu;rkad
(Kc) ds O;atd esa mRiknksa eksyj lkUnzrk ¼izR;sd ij buds
xq.kkadksa dh ?kkr yxh gks½ dks va'k esa rFkk vfHkdkjdksa dh eksyj
lkUnzrkvksa ¼izR;sd ij blds xq.kkadksa dh ?kkr yxh gks½ dks gj
esa fy[kk tkrk gSA

lkE; fLFkjkad Kc esa c lkUnzrk dks n'kkZrk gSA vr% tks
vfHkfØ;k nzo ;k foy;u esa lEiUu gks jgh gks] rks mlds fy,
lkE; fLFkjkad dks Kc fy[kk tkrk gSA
xSlh; lkE; gsrq lkE; fLFkjkad (Kp) & xSlh; inkFkksZa dh
eksyj lkUnzrkvksa dh vis{kk muds vkaf'kd nkc ekiu lqxe gksrs
gSaA fLFkj rki ij fdlh xSl dk vkaf'kd nkc mldh eksyj
lkUnzrk  ds lekuqikrh gksrk gSA blfy, xSlh; vfHkfØ;kvksa ds
lkE;ksa ds fy, xSlh; inkFkksZa dh eksyj lkUnzrkvksa ¼lfØ;
nzO;ekuksa½ dks vkaf'kd nkc ds :i esa izdV djuk vf/kd lqxe
gSA bl fLFkfr esa lkE; fLFkjkad dks vkaf'kd nkc lkE; fLFkjkad
dgrs gS vkSj bls Kp ls n'kkZrs gSaA p ;gka nkc dks n'kkZrk gSA
vr% ,d lkekU; xSlh; mRØe.kh; vfHkfØ;k ds lkE; ij
fopkj djus ij

m1A   +   m2B        n1C   +   n2D
nzO; vuqikrh fØ;k ds vuqlkj &

21

21

m
B

m
A

n
D

n
C

p PP
PPK  --- ¼7½

PA, PB, PC o PD Øe'k% A, B, C o D ds vkaf'kd nkc gS rFkk
m1, m2, n1 o n2 buds vfHkfØ;k dh jllehdj.kferh;
lehdj.k (Stoichiometic Equation) esa Øe'k% A, B, C o D
ds eksyksa dh la[;k gSA vkaf'kd nkc ¾

¾ 

lkE; fLF k jk ad d s vu qi z; k sx (Applications of
Equilibrium constant) &
1- ,d vfHkfØ;k ds ifjek.k dks crkuk (Predict the
extent of a reaction) & lkE; fLFkjkad dk eku vfHkfØ;k
o mRiknksa dh lkis{k ek=kvksa dk vuqeku nsrk gSaA
(i) Kc dk mPp eku tSls Kc > 103 ;g n'kkZrk gS fd ;g vxz
vfHkfØ;k ds i{k esa gksrk gS vFkkZr~ lkE; ij mRiknksa dh
lkUnzrk vfHkdkjdksa dh lkUnzrkvksa ls cgqr vf/kd gksrh gS] tSls
fuEufyf[kr vfHkfØ;kvksa ds fy, gS&

H2(g) + Br2(g) 
300 K  2 HBr(g); KC = 5.4  1018

H2(g) + O2(g) 
500 K  H2O(g); KC = 2.4  1017

blls Li"V gksrk gS fd mRikn HBr vkSj H2O dh lkUnzrk
cgqr mPp gS ;s vfHkfØ;k,a izk;% iw.kZrk dh vksj vxzlj gksrh
gSaA
(ii) Kc dk fuEu eku tSls Kc < 10–3 ;g n'kkZrk gS fd ;g
izrhi vfHkfØ;k ds i{k esa gksrk gS vFkkZr~ lkE; ij vfHkdkjdksa
dh lkUnzrk ls mRiknksa dh lkUærk dkQh vf/kd gksrh gS] tSls
fuEufyf[kr vfHkfØ;kvksa ds fy, &

N2(g) + O2(g)  2 NO(g) ;  KC = 4.8  10–31

blls Li"V gksrk gS fd lkE; ij feJ.k esa eq[; :i ls N2 o
O2 gSa rFkk NO cgqr de ek=k esa gSA ;s vfHkfØ;k,a izk;%
dfBukbZ ls vxzlj gksrh gSaA
(iii) Kc dk e/;e eku (Kc = 10–3 ls 103)  n'kkZrk gS lkE;
ij vfHkdkjdksa ,oa mRiknksa dh ek=k,a rqyuh; gS tSls fuEufyf[kr
vfHkfØ;k ds fy, &

H2(g) + I2(g) 
700 K  ij Kc = 57.0

bl lkekU;hdj.k dks fuEufyf[kr izdkj iznf'kZr dj ldrs gSaA

fp= 5-3 % vfHkfØ;k ifjek.k dh Kc ij fuHkZjrk
2- vfHkfØ;k dh fn'kk crkuk&fuEufyf[kr vfHkfØ;k ds fy,

m1A   +   m2B      n1C   +   n2D
lkE;koLFkk ds vykok vfHkfØ;k dh fdlh Hkh voLFkk ij]
jklk;fud lkE; fu;e O;atd }kjk fn;s x;s lkUnzrk vuqikr
dks lkUnzrk yfC/k ;k vfHkfØ;k yfC/k dgrs gSa bls Qc ;k Q
ls n'kkZrs gSaA



 82

vr% 21

22

mm

nn

c ]B[]A[
]D[]C[Q 

(i) ;fn Qc = Kc rks vfHkfØ;k lkE; esa gksrh gSA
(ii) ;fn Qc > Kc rks Qc ?kVus dh vksj izoÙ̀k gksrk gS rkfd
Qc = Kc izkIr gks tk,A ifj.kkeLo:i vfHkfØ;k izrhi fn'kk
esa vxzlj gksxhA
(iii) ;fn Qc < Kc rks Qc dh izof̀Ùk c<+us dh vksj gksrh gS rkfd
Qc = Kc izkIr gks tk,A ifj.kkeLo:i vfHkfØ;k vxzfn'kk esa
vxzlj gksxhA
3- lkE; lkUnzrk dh x.kuk djuk & vfHkdkjdksa dh
izkjfEHkd lkUnzrk,a o mRiknksa dh fufeZr ek=k@vfHkdkjdksa dh
izkjfEHkd fØ;kxr ek=k,a Kkr djds Kc O;atd ds vk/kkj ij
lkE; lkUnzrkvksa dh x.kuk dh tk ldrh gSA

lk E; fLF k j k ad dk s i zH k k for dju s o ky s d kjd
(Factors Affecting Equilibrium Constant)  &
1- rki (Temperatrue) & rki esa of̀) ls Å"ek'kks"kh
vfHkfØ;kvksa ds fy, lkE; fLFkjkad (Kc) dk eku c<+ tkrk gSA
D;ksafd Kf ds eku esa Kb ds eku dh vis{kk vf/kd of̀) gksrh
gS rFkk Å"ek{ksih vfHkfØ;kvkasa ds fy, rki esa of̀) ls lkE;
fu;rkad (Kc) dk eku ?kVrk gS D;ksafd bu vfHkfØ;kvksa ds
fy, (Kb) ds eku esa Kf dh vis{kk vf/kd of̀) gksrh gSA
2- mRØe.kh; vfHkfØ;k dks iznf'kZr djus dk rjhdk&
;fn vfHkfØ;k dks myVdj foijhr fn'kk ls fy[kk tkos rks
lkE; fu;rkad dk eku Hkh myV tkrk gSA mnkgj.kkFkZ &

vfHkfØ;k H2(g)  +  I2(g)     2 HI(g) ds fy,

]I][H[
]HI[K

22

2

c  --- ¼8½

vfHkfØ;k myV dj foijhr fn'kk esa fy[kus ij &
2 HI(g)    H2(g)   +  I2(g) ds

2
221

c ]HI[
]I][H[K  --- ¼9½

lehdj.k 8 o 9 ls % 1
]HI[

]I][H
]I][H[

]HI[KK 2
22

22

2
1
cc 

vr% 
c

1
c K

1K 

3- vfHkfØ;k dh jllehdj.kfefr ¼LVkWbfd;ksfefr½ &
;fn dksbZ mRØe.kh; vfHkfØ;k nks jllehdj.kferh; lehdj.kksa
ds }kjk iznf'kZr dh tkrh gS rks nksuksa esa lkE; fLFkjkad dk eku

fHkUu gksrk gSA mnkgj.kkFkZ & H2 o I2 ds la;ksx ls HI ds
la'ys"k.k dh vfHkfØ;k fuEufyf[krfyf[kr nks lehdj.kksa ls
iznf'kZr djus ij &
(i) H2(g) + I2(g)    2 HI(g)

(ii)
2
1

H2(g) + 
2
1

I2(g)   HI(g)

lehdj.k (i) ds fy, ]I][H[
]HI[K

22

2

c  --- ¼10½

lehdj.k (ii) ds fy,
 
K"C  

2
1

2
2
1

2 ]I[]H[

]HI[
 --- ¼11½

lehdj.k 10 o 11 ds vuqlkj K"C
2
1

C )K(  ;k Kc   (K"C)2

uksV &
1- ;fn vfHkfØ;k dks xq.kd (n) ls xq.kk fd;k tkrk gS rks

lkE; fu;rkad dk eku n
cc )K(K   gks tkrk gSA

2- ;fn vfHkfØ;k dh fn'kk dk myV dj n xq.kkad ls xq.kk dh

x;h gks rks u;k lkE; fLFkjkad  n
c

c K
1K 

4- vfHkfØ;k dh izdf̀r & vfHkfØ;k dh izd̀fr esa ifjorZu
ls lkE; fLFkjkad dk eku ifjofrZr gks tkrk gSaA
uksV % lkE; fLFkjkad (Kc) fuEufyf[kr dkjdksa ij fuHkZj ugha
djrk&
¼1½ izkjfEHkd lkUnzrk ¼2½ izkjfEHkd nkc
¼3½ ik= dk vk;ru ¼4½ mRizsjd dh mifLFkfr

5-1-4 lkE; dh fn'kk dks izHkkfor djus okys dkjd &
fdlh lkE; dks fuEufyf[kr dkjd izHkkfor djrs gSa &
¼v½ lkUnzrk ¼c½ nkc
¼l½ rki ¼n½ vfØ; xSl feykus ij

¼v½ lkUnzrk (Concentration) & lkE; ij vfHkdkjdksa dh
lkUnzrk esa of̀) djus ij vxz vfHkfØ;k ds osx esa of̀) gksrh
gSA (rf > rb) vr% lkE; vxz fn'kk esa foLFkkfir gksxkA vkSj
mRikn vf/kd cusaxsA ;fn lkE; ij mRiknksa dh lkUnzrk esa of̀)
dh tkosa rks izrhi vfHkfØ;k ds osx esa of̀) gksxhA vr% (rb >
rf) gksus ls lkE; izrhi fn'kk esa foLFkkfir gksxkA lkE; ij
lkUnzrk ds izHkko dk Li"Vhdj.k fuEufyf[kr izdkj Hkh dj
ldrs gSa&
(i) lkE;koLFkk ij fdlh Hkh vfHkdkjd dks feykus ij vFkok
mRikn dks gVkus ij Qc < Kc gks tk;sxkA vr% Qc = Kc
djus ds fy, Qc c<+us dh vksj izoÙ̀k gksxkA Qyr% usV
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vfHkfØ;k vxz fn'kk esa vxzlj gksxhA vFkkZr~ lkE;koLFkk nka;h
vksj foLFkkfir gksxhA
(ii) lkE;koLFkk ij fdlh Hkh mRikn dks feykus vFkok vfHkdkjd
dks gVkus ij Qc > Kc gks tk;sxkA vr% Qc = Kc djus ds
fy, usV vfHkfØ;k izrhi fn'kk esa vxzlj gksxhA vFkkZr~ lkE;koLFkk
cka;h vksj foLFkkfir gksxhA

¼c½ nkc ifjorZu dk izHkko & ;g xSlh; voLFkk esa gksus
okyh vfHkfØ;kvksa dh lkE;koLFkk dks izHkkfor djrk gSA nkc
dk izHkko fdlh fo'ks"k vfHkfØ;k esa 'kkfey vfHkdkjd o
mRikn ds eksyksa dh la[;k ij fuHkZj djrk gSA
pawfd vkn'kZ xSl lehdj.k ls T o V fLFkj gksus ij P  n gksrk
gSA vr%
(i) nkc esa of̀) ls lkE; ml fn'kk esa foLFkkfir gksrk gS ftl
fn'kk esa xSlh; eksyksa dh la[;k ?kVrh gSA vr% n = +ve okyh
vfHkfØ;kvksa ds fy, lkE;koLFkk izrhi fn'kk esa rFkk n = –ve
okyh vfHkfØ;kvksa ds fy, vxz fn'kk esa foLFkkfir gksxhA ¼n =
mRiknksa ds eksyksa dh la[;k & vfHkdkjdksa ds eksyksa dh la[;k½
(ii) nkc esa deh ls lkE; ml fn'kk esa foLFkkfir gksrk gS ftl
fn'kk esa xSlh; eksyksa dh la[;k c<+rh gSA vr% n = +ve okyh
vfHkfØ;kvksa ds fy, lkE;koLFkk vxzfn'kk esa ¼nka;h vksj½
tcfd n = –ve okyh vfHkfØ;kvksa ds fy, izrhi fn'kk esa
¼cka;h vksj½ foLFkkfir gksrh gSA
(iii) n = 0 okyh vfHkfØ;kvksa dh lkE;koLFkk nkc ds izHkko
ls eqDr gksrh gSA vFkkZr~ nkc ifjorZu dk dksbZ izHkko ugha gksrk
gSA

3- rki esa ifjorZu dk izHkko &
(i) rki esa of̀) ls & Å"ek'kks"kh vfHkfØ;k (H= +ve) esa
lkE; vxz fn'kk esa tcfd Å"ek{ksih vfHkfØ;k (H= –ve) esa
izrhi fn'kk esa foLFkkfir gksrk gSA
(ii) rki esa deh ls & Å"ek'kks"kh vfHkfØ;k (H= +ve) esa
lkE; izrhifn'kk esa tcfd Å"ek{ksih vfHkfØ;k (H= –ve) esa
lkE; vxz fn'kk esa foLFkkfir gksrk gSA
;fn vfHkfØ;k Å"ek'kks"kh gS rks rki esa of̀) ls lkE; vxz fn'kk
esa foLFkkfir gksxk vkSj mRikn vf/kd cusaxs tcfd Å"ek{ksih
vfHkfØ;k esa rki dh deh ls lkE; vxz fn'kk esa foLFkkfir
gksxk vkSj vf/kd mRikn cusaxsA

4- vfØ; xSl feykus dk izHkko &
(i) fLFkj vk;ru ij vfØ; xSl feykus ij ;|fi fudk; dk
nkc rks c<+rk gS fdUrq vfHkdkjdksa o mRiknksa ds vkaf'kd nkc
o eksyj lkUnzrk,a fLFkj jgrh gSaA blfy, lkE; vizHkkfor

jgrk gSA
(ii) fLFkj nkc ij vfØ; xSl feykus ij vk;ru c<+rk gSA
blds ifj.kkeLo:i izfr bdkbZ vk;ru eksyksa dh la[;k
?kVrh gSA vr% lkE;koLFkk ml fn'kk esa foLFkkfir gksxh
ft/kj eksyksa dh la[;k c<+rh gSA
n = 0 okyh vfHkfØ;k blds izHkko ls eqDr gksrh gSA
n = +ve okyh vfHkfØ;k ds lkE; vxzfn'kk esa rFkk
n = –ve okyh vfHkfØ;kvksa ds lkE; izrhi fn'kk esa foLFkkfir
gksrs gSaA
uksV % mRizsjd (Catalyst) & ;g vfHkdkjd ls mRikn cuus
dh vfHkfØ;k dks ,d de ÅtkZ okyk u;k iFk iznku djrk
gSA ijUrq ;gh de ÅtkZ okyk iFk izrhi vfHkfØ;k ds fy, Hkh
miyC/k gksrk gSA vr% vxz vkSj izrhi vfHkfØ;kvksa ds osx
leku :i ls izHkkfor ¼c<+rs½ gksrs gSA bl izdkj mRizsjd dh
mifLFkfr ls lkE;koLFkk 'kh?kz gh LFkkfir gks tkrh gS] ijUrq
lkE; ij dksbZ izHkko ugha iM+rkA

5-1-5 Kp o Kc esa lEcU/k (Relation between Kp and
Kc) & Kp o Kc esa lEcU/k LFkkfir djus ds fy, fuEufyf[kr
lekaxh xSlh; mRØe.kh; vfHkfØ;k lkE; ij fopkj djus
ij&

m1A   +   m2B      n1C   +   n2D
nzO; vuqikrh fØ;k ds fu;e ds vuqlkj &
eksyj lkUnzrkvksa ds :i esa bl vfHkfØ;k dk lkE; fLFkjkad
O;atd

21

21

mm

nn

c ]B[]A[
]D[]C[K  --- ¼12½

bl izdkj vkaf'kd nkcksa ds :i esa bl vfHkfØ;k dk lkE;
fLFkjkad O;atd

21

21

m
B

m
A

n
D

n
C

p PP
PPK




 --- ¼13½

;gka [A], [B], [C] o [D] rFkk PA, PB, PC o PD Øe'k% A,
B, C o D ds lfØ; nzO;eku ¼eksyj lkUnzrk,a½ rFkk vkaf'kd
nkc gSaA vkn'kZ xSl lehdj.k ls &

PV = nRT ;k RT
V
nP   ;k P = CRTT





   lkUnzrk eksyjc

v
n     

vkaf'kd nkc ¾ eksyj lkUnzrk ¼lfØ; nzO;eku½  RT
vr% PA = CART = [A] RT, PB = CBRT = [B] RT

PC = CCRT = [C] RT, PD = CDRT = [D] RT
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PA, PB, PC o PD ds eku lehdj.k ¼13½ esa j[kus ij &

     
      21

21

mm

nn

p RTBRTA
RTDRTCK 

;k 21

21

21

21

mm

nn

mm

nn

p )RT(
)RT(

]B[]A[
]D[]C[K 





;k
)mm()nn(

mm

nn

p
2121

21

21

)RT(
]B[]A[
]D[]C[K 

;k Kp = Kc(RT)n --- ¼14½
tgka n = (n1 + n2) – (m1 + m2)
n = mRiknksa ds dqy eksyksa dh la[;k & vfHkdkjdksa ds dqy
eksyksa dh la[;k
n ds vk/kkj ij xSlh; vfHkfØ;k lkE; rhu izdkj ds gksrs gSa&
1- n = 0 okyh vfHkfØ;k,a & ¼mRiknksa ds dqy eksyksa dh
la[;k ¾ vfHkdkjdksa ds dqy eksyksa dh la[;k½ bu vfHkfØ;kvksa
ds fy,A

Kp = Kc(RT)0  ;k   (RT)0  = 1 vr% Kp = Kc
mnkgj.kkFkZ%

¼1½ H2(g)  +  I2(g)      2 HI(g)
¼2½ N2(g)  +  O2(g)      2 NO(g)

2- n > 0 vFkkZr~ n = +ve okyh vfHkfØ;k,a & ¼mRiknksa
ds dqy eksyksa dh la[;k > vfHkdkjdksa ds dqy eksyksa dh la[;k½
bu vfHkfØ;kvksa ds fy,A

Kp = Kc(RT)n  ;k 
c

p

K
K

 = (RT)n    (RT)T)n  > 1

vr% 
c

p

K
K

> 1  ;k  (Kp > Kc)

mnkgj.kkFkZ &
N2O4(g)      2 NO2(g)   (n = 2 - 1 = +1)

PCl5(g)      PCl3(g)   + Cl2(g)   (n = 2 - 1 = +1)

3- n < 0 vFkkZr~ n = -ve okyh vfHkfØ;k,a & ¼mRikn
ds dqy eksyksa dh dqy la[;k < vfHkdkjdksa ds dqy eksyksa dh
la[;k½ bu vfHkfØ;kvksa ds fy,A

Kp = Kc(RT)n  ;k 
c

p

K
K

 = (RT)n     (RT)T)n  < 1

vr% 
c

p

K
K

< 1 ;k (Kp < Kc)

mnkgj.kkFkZ &
2 SO2    +  O2      2 SO3   (n = 2 - 3 = -1)
N2    +   3H2      2 NH3  (n = 2 - 4 = -2)

lkE; fu;rk ad ds ek=d (Units of Equilibrium
constant) & Kc ¾ ¼lkUnzrk½n] Kp ¾ ¼vkaf'kd nkc½n ;fn
lkUnzrk dks mol L–1 esa rFkk vkaf'kd nkc dks ok;qe.My (atm)

;k ckj (bar) esa O;Dr fd;k tkos rks Kc ek=d ¾ 
n








yhVj

eksy
rFkk

Kp  dk ek=d ¼atm½n ;k ¼bar½n gksrk gSA
1- n = 0 ds fy, Kc o Kp foekghu gSaA
2- n = – ve gksus ij Kc dk ek=d ¾ mol– n Ln o Kp dk
ek=d ¾ atm–n ;k bar–n gksxkA
3- n = +ve gks rks Kc dk ek=d mol n L–n o Kp dk ek=d
atmn ;k barn gksrk gSA
mnkgj.k 2 & vfHkfØ;k N2 + 3 H2  2 NH3 ds fy;s
400 K ij Kc  ¾ 0-5 gS rks Kp dk eku Kkr dhft,A
(R = 0.082 Litre atm / degree / mol)
gy & ge tkurs gSa % Kp = KC (RT)n

;gka n = mRiknksa ds eksyksa dh la[;k & vfHkdkjd eksyksa dh
la[;k ¾ 2 & 4 ¾ & 2
     T = 400 + 273 = 673 K     R = 0.082, KC=0.5
lHkh eku j[kus ij & Kp = 0.5(0.082673)–2

= 2)673082.0(
5.0
  =  0.50.0003283

= 0.000164 = 1.64 10–4 atm

mnkgj.k 3 & 444oC ij vfHkfØ;k H2 + I2  2 HI
dk lkE;koLFkk fLFkjkad 49 gSA blh rki ij vfHkfØ;k

HI  2
1

 H2 + 2
1

 I2dk lkE;koLFkk fLFkjkad D;k gksxk\

gy & vfHkfØ;k H2 + I2  2 HI ds fy,

]I][H[
]HI[K

22

2

c  --- ¼15½

vfHkfØ;k HI   2
1

H2 + 2
1

I2 ds fy,

]HI[
]I[]H[K

2
1

2
2
1

2
c  --- ¼16½

;gka vfHkfØ;k dks myVdj fy[kk x;k gS rFkk lEiw.kZ vfHkfØ;k
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dks 2
1  ls xq.kk fd;k x;k gSA

vr% x
c

c ]K[
1K   yxkus ij ;gka Kc= 49, x = 2

1

eku j[kus ij &

143.0
7
1

]49[

1K
2
1c 

5-1-6 jklk;fud lek axh; lkE;k sa ij nzO; vuqikrh
fØ;k ds fu;e ds vuqi z;k sx & lekaxh jklk;fud
vfHkfØ;kvksa dks bl fu;e ds vuqiz;ksx ds fy, nks Hkkxksa esa
ckaVk tk ldrk gSA
¼1½ os jklk;fud vfHkfØ;k,¡ ftuesa vfHkdkjd ds eksyksa dh
la[;k mRiknksa ds eksyksa dh la[;k ds cjkcj gksrh gS vFkkZr~ n
= 0 okyh vfHkfØ;k,sa mnkgj.kkFkZ &

H2(g)   +   I2(g)        2HI(g),
2HI(g)      H2(g)   +   I2(g)

N2(g)   +   O2(g)        2NO(g),
CH3COOH + C2H5OH    CH3COOC2H5+ H2O
¼2½ os jklk;fud vfHkfØ;k,¡ ftuesa vfHkdkjdksa ds eksyksa
dh la[;k mRiknksa ds eksyksa dh la[;k fHkUu gksrh gS vFkkZr~
n  0 okyh vfHkfØ;k,¡ ¼n ¾ /kukRed ;k _.kkRed½
mnkgj.kkFkZ &

PCl5(g)   PCl3(g) +  Cl2(g),   (n > 0)

N2O4(g)    2 NO2(g)   (n > 0)

N2(g)  +  3 H2(g)    2 NH3(g)   (n < 0)

¼v½ n = 0 izdkj dh lekaxh xSlh; vfHkfØ;k,a &
¼1½ gkbMªkstu vk;ksMkbM dk la'ys"k.k & tc gkbMªkstu
rFkk vk;ksMhu dks ,d cUn ik= esa 4440 C ij xeZ fd;k tkrk
gS rks gkbMªkstu o vk;ksMhu ds la;ksx ds dkj.k fuEufyf[kr
vfHkfØ;k lkE; LFkkfir gksrk gSA

H2   +   I2       2 HI
ekuk fd izkjEHk esa a eksy gkbMªkstu rFkk b eksy vk;ksMhu dks
ysdj ,d V yhVj vk;ru ds cUn ik= esa ysdj 4440C ij
vfHkfØ;k djk;h x;hA ;fn lkE;koLFkk rd gkbMªkstu ds x
eksy iz;qDr gq, rks vk;ksMhu ds Hkh x eksy iz;qDr gksaxs rFkk
gkbMªkstu vk;ksMkbM ds 2x eksy cusaxs D;ksafd vfHkfØ;k
lehdj.k ds vuqlkj 1 mol gkbMªkstu dk 1 mol vk;ksMhu ls
la;qDr gksdj nks mol gkbMªkstu vk;ksMkbM ds cukrk gSA vr%

lkE;koLFkk ij gkbMªkstu rFkk vk;ksMhu ds eksyksa dh la[;k
Øe'k% (a–x) o (b–x) gksaxhA

 H2    +     I2          2 HI
izkjEHk esa eksy   a     b      0
lkE; ij eksy (a–x)   (b–x)      2x
pwafd lkE;koLFkk ij dqy vk;ru V yhVj gS rks gkbMªkstu]
vk;ksMhu vkSj gkbMªkstu vk;ksMkbM ds lfØ; nzO;eku
fuEufyf[krkuqlkj gksaxs &

 
V

xaH2


    
V

xbI2


    
V
x2HI 

nzO;vuqikrh fØ;k ds fu;ekuqlkj &

]I][H[
]HI[K

22

2

c  --- ¼17½

lfØ; nzO;ekuksa ds eku j[kus ij &







 







 











V
xb

V
xa

V
x2

K

2

c

;k
)xb)(xa(

x4K
2

c 
 --- ¼18½

;fn a = b = 1 rks 2

2

c )x1(
x4K


 --- ¼19½

bl lkE; ds fy, vkaf'kd nkc lkE; fLFkjkad (Kp)
dk ifjdyu &

 H2    +      I2          2 HI
izkjEHk esa eksy   a      b       0
lkE; ij eksy (a–x)    (b–x)       2x
lkE; ij dqy eksyksa dh la[;k (a–x) + (b–x) + 2x = (a+b)
ekuk fd vfHkfØ;k feJ.k dk dqy nkc ¾ P gS] rks H2, I2 o
HI ds lkE; ij vkaf'kd nkc fuEufyf[krkuqlkj gksaxs &

vr% gkbMªkstu dk vkaf'kd nkc 
 
  2H I   ,P

ba
xaP

2





  dk

vkaf'kd nkc P.
)ba(
)xb(P 2I 


  rFkk HI dk vkaf'kd nkc

  P
ba

x2PHI 




nzO; vuqikrh fØ;k ds fu;e ls &
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 

22 IH

2
HI

p PP
PK


 --- ¼20½

P
ba
xb.P

ba
xa

P.
)ba(

x2
2



































vr% )xb()xa(
x4K

2

P 
 --- ¼21½

;fn a = b = 1 eksy gks rks

vr%     2
22

p x1
x4

x1x1
x4K





 --- ¼22½

Kp = Kc (RT)n ] ;gk¡ n = 0 vr% Kp = Kc

lkE; dks izHkkfor djus okys dkjd &
1- lkUnzrk dk izHkko % lkE; feJ.k esa dksbZ vfHkdkjd tSls
H2 dh dqN ek=k feykus ij lkE;koLFkk nk;ha vksj ¼vxz fn'kk
esa½ foLFkkfir gks tkrh gS D;ksafd vfHkdkjdksa dh lkUnzrk] lkE;
lkUnzrk ls vf/kd gks tkus ds QyLo:i vxz vfHkfØ;k dk osx
(rf) > izrhi vfHkfØ;k dk osx  (rb) gks tkrk gSA usV vfHkfØ;k
vxz fn'kk esa rc rd pyrh jgsxh tc rd iqu% rf = rb u gks
tkos vFkkZr~ u;h lkE;koLFkk LFkkfir u gks tkosA ;gka u;s
lkE; feJ.k esa vk;ksMhu dh lkUnzrk ?kV tkrh gS o  HI dh
lkUnzrk c<+ tkrh gSA

    H2     +      I2         2 HI
lkE;koLFkk ij      (a–x)         (b–x)              2x

eksy H2 feykus ij   H2    +     I2   
rf

rb
 2HI   (rf > rb)

nk;ha vksj foLFkkiu   (a–x)  (b–x)          2x
blh izdkj lkE; feJ.k esa vk;ksMhu feykus ij Hkh lkE;koLFkk
nk;ha vksj foLFkkfir gksxhA
blds foijhr mRikn HI dh dqN ek=k lkE; feJ.k esa feykus
ij lkE; ck;ha vksj ¼izrhi fn'kk esa½ foLFkkfir gksxk D;ksafd bl
fLFkfr esa mRikn HI dh lkUnzrk bldh lkE; lkUnzrk ls
vf/kd gks tkus ds QyLo:i izrhi vfHkfØ;k osx (rb) > vxz
vfHkfØ;k osx (rf) gks tkus ls usV vfHkfØ;k izrhi fn'kk esa rc
rd pysxh tc rd iqu% rf = rb u gks tkos vFkkZr~ u;h
lkE;koLFkk LFkkfir u gks tk;sA u;h lkE;koLFkk ij H2 o I2
dh lkUnzrk c<+sxhA
lkE; feJ.k ls mRikn HI gVkus ij izrhi vfHkfØ;k dk osx
(rb) ?kV tkus ls lkE;koLFkk nk;ha vksj foLFkkfir gksxh vkSj

HI dk fuekZ.k vf/kd gksxkA
2- nkc dk izHkko & bl vfHkfØ;k dh lkE;koLFkk ij nkc
ds izHkko dks Li"V djus ds fy, Kc/Kp ds O;atd ij fopkj
djrs gSaA

)xb()xa(
x4KK

2

CP 


;gka Kp ds O;Utd esa p in o Kc ds O;atd esa V in ugha
gS vr% ;g vfHkfØ;k lkE; nkc ds izHkko ls eqDr gSaA
3- vfØ; xSl feykus dk izHkko & fLFkj nkc ij vfØ;
xSl feykus ij vk;ru c<+rk gSA pwafd bl vfHkfØ;k lkE; ds
fy, Kc ds O;Utd esa V in ugha gSA blfy, fLFkj nkc ij
vfØ; xSl feykus ij lkE; vizHkkfor jgsxkA
(ii) fLFkj vk;ru ij vfØ; xSl feykus ij vfHkdkjd o
mRiknksa dh eksyj lkUnzrkvksa ij dksbZ izHkko u iM+us ls buds
vkaf'kd nkc vizHkkfor jgrs gSa vr% lkE;koLFkk ij dksbZ izHkko
ugha iM+rkA
4- rki dk izHkko & H2  +  I2 

T1  2 HI+ xKJ
vfHkfØ;k ,d Å"ek{ksih mRØe.kh; vfHkfØ;k gSA blesa izrhi
vfHkfØ;k Å"ek'kks"kh vfHkfØ;k gS] rki esa of̀) djus ij
(T1  + 100oC) = T2 izrhi vfHkfØ;k ds osx fu;rkad (Kb) dk
eku c<+ tkus ls Kc dk eku ?kV tkrk gS ftlds ifj.kkeLo:i
lkE;koLFkk ck;ha vksj ¼izrhi fn'kk esa½ foLFkkfir gks tkrh gS
vkSj HI ds la'ys"k.k dh nj ?kV tkrh gSA

H2  +  I2 T2
 2 HI   +   x KJ

5- mRizsjd dk izHkko & mRizsjd dh mifLFkfr vxz o izrhi
nksuksa vfHkfØ;kvksa ds osx fu;rkadksa (kf o kb) ds ekuksa dks
leku :i ls ifjofrZr djrk gS blfy, nksuksa fojks/kh vfHkfØ;kvksa
ds osxksa (rf o rb) dks Hkh leku :i ls izHkkfor djrk gS Qyr%
lkE;koLFkk o lkE; fLFkjkad nksuksa esa dksbZ ifjorZu ugha gksrkA

gkbMªk stu vk;ksMkbM dk fo;kstu (Dissociation of
Hydrogen Iodide) & gkbMªkstu vk;ksMkbM fo;ksftr gksdj
H2 vkSj I2 nsrh gSA

2 HI  H2  +  I2
ekuk fd izkjEHk esa V yhVj vk;ru okys ik= esa HI ds eksyksa
dh la[;k a gSA HI ds 2x eksyksa ds fo;ksftr gksus ij x mol
H2 vkSj x mol I2 ds cusaxsA

    2 HI       H2    +     I2
izkjEHk esa mol a            0  0
lkE; esa mol           a–2x            x             x

lkE;koLFkk esa lfØ; nzO;eku 
 

V
x2a 

        V
x

      V
x

¼eksy izfr yhVj esa½
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nzO; vuqikrh fØ;k ds fu;e ls &

22
22

c

V
x2a
V
x

V
x

]HI[
]I][H[K







 




;k  2
2

c x2a
xK




 bl lkE; ds fy, n = 0
 Kp = Kc

lkE; ij dkjdksa dk izHkko &
1- lkUnzrk dk izHkko % lkE; esa vfHkdkjd feykus ij lkE;
vxz fn'kk esa foLFkkfir gks tkrk gS] D;ksafd vfHkdkjdksa dh
lkUnzrk lkE; lkUnzrk ls vf/kd gks tkus ds QyLo:i vxz
vfHkfØ;k dk osx izrhi vfHkfØ;k ds osx ls vf/kd gks tkrk
gSA usV vfHkfØ;k vxz fn'kk esa rc rd pyrh jgsxh tc rd
dh iqu% lkE; LFkkfir u gks tk;sA vFkkZr~ HI dk fo;kstu
c<+sxkA blds foijhr mRikn feykus ij lkE; izrhi fn'kk esa
foLFkkfir gksxk vkSj HI dk fo;kstu ?kVsxkA
2- nkc dk izHkko % n = 0 gksus ds dkj.k lkE; nkc ds
izHkko ls eqDr jgrk gS D;ksafd Kc ;k Kp ds O;atd esa V ;k
P in ugha gSA
3- (i) vfØ; xSl feykus dk çHkko % fLFkj nkc ij vfØ;
xSl feykus ij vk;ru c<+rk gSA pwafd bl vfHkfØ;k lkE; ds
fy, Kc ds O;atd esa V in ugha gSA blfy, fLFkj nkc ij
vfØ; xSl feykus ij lkE; vizHkkfor jgsxkA
(ii) fLFkj vk;ru ij vfØ; xSl feykus ij vfHkdkjd o
mRiknksa dh eksyj lkUnzrkvksa ij dksbZ izHkko u iM+us ls buds
vkaf'kd nkc vizHkkfor jgrs gSa vr% lkE;koLFkk ij dksbZ izHkko
ugha iM+rkA
4- rki dk izHkko % HI dk fo;kstu ,d Å"ek'kks"kh vfHkfØ;k
gSA blesa vxz vfHkfØ;k Å"ek'kks"kh gSA rki esa of̀) ls vxz
vfHkfØ;k ds osx fu;rkad (Kf) dk eku c<+ tkus ls Kc dk
eku c<+ tkrk gS ftlds ifj.kkeLo:i lkE; voLFkk nka;h vksj
¼vxz fn'kk½ esa foLFkkfir  gks tkrh gSA vkSj HI ds fo;kstu dh
nj c<+ tkrh gSA
mnkgj.k 4 & ,d cUn fd;s cYc esa 444 K ij HI ds nks
eksy xeZ fd;s] lkE; ij 20 izfr'kr fo;kstu gqvkA lkE;
fLFkjkad dh x.kuk djksA

2 HI       H2   +   I2 

bl lkE; ds fy, &     2
2

c x2a
xK




fn;k x;k gS & a = 2, 2.0
100
20x 

vr% 88
11

6.16.1
2.02.0

)2.022(
)2.0(K 2

2

C 











025.0
6.1
04.0


64
1



    Kc ¾ 0-025
¼c½ os lekaxh vfHkfØ;k,¡ ftuds fy, n dk eku
/kukRed gksrk gS &
QkWLQksjl isUVkDyksjkbM (PCl5) dk fo;kstu & tc
PCl5 dks cUn ik= esa xeZ fd;k tkrk gS rks blds fo;kstu ds
dkj.k fuEufyf[kr lkE; LFkkfir gksrk gSA

PCl5       PCl3   +   Cl2 
ekuk fd izkjEHk esa V yhVj vk;ru ds ik= esa PCl5  ds a eksy
ysdj ,d fu;r rki ij xeZ fd;k tkrk gSA ;fn lkE;koLFkk
rd PCl5 ds x eksy fo;ksftr gks rks PCl3 o Cl2 ds Øe'k% x,
x eksy cusaxs D;ksafd vfHkfØ;k lehdj.k ds vuqlkj PCl5 dk
1 eksy fo;ksftr gksdj 1 eksy PCl3 o 1 eksy Cl2 dk cukrk
gSA lkE;koLFkk ij PCl5 ds eksyksa dh la[;k a-x gksxhA rFkk
buds lfØ; nzO;eku fuEufyf[krkuqlkj gksaxsA

         PCl5   PCl3 + Cl2
izkjEHk esa eksy dh la[;k a        0      0
lkE;koLFkk ij eksyksa dh la[;k a–x        x          x

lkE;koLFkk esa lfØ; nzO;eku V
xa 
        V

x
       V

x

[  ik= dk vk;ru ¾ V L]
nzO; vuqikrh fØ;k ds fu;e ls &

]PCl[
]Cl][PCl[Kc

5

23 --- ¼23½

lfØ; nzO;ekuksa ds eku j[kus ij &

;k

v
)xa(

v
x

v
x

Kc





;k
V)xa(

xKc
2


 --- ¼24½
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bl lkE; ds fy, Kp dk ifjdyu &Kc ds O;atd esa
vk;ru in 'V' mifLFkr gSA vr% vfHkfØ;k nkc ds izHkko ls
eqDr ugha gSA blds vfrfjDr vfHkfØ;k esa n ¹  0 gksus ls Kc
dk O;atd Kp dks lwf=r ugha djrkA Kp ds O;atd dks
O;qRiUu djus ds fy, fuEufyf[kr lkE; ij fopkj djrs gSA

PCl5   PCl3 + Cl2
izkjEHk esa eksyksa dh la[;k  a        0      0
lkE; ij eksyksa dh la[;k a–x        x        x
vr% lkE; feJ.k esa dqy eksyksa dh la[;k = a-x+x+x = a +x
;fn lkE; feJ.k dk dqy nkc = P gks rks lkE; ij PCl5,
PCl3 o Cl2 ds vkaf'kd nkc fuEukuqlkj gksaxsA

P
xa
xaP

5PCl 





P
xa

xP
3PCl 




rFkk 2ClP P
xa

x





nzO; vuqikrh fØ;kvksa ds fu;ekuqlkj &

5PCl

2Cl3PCl
P P

PP
K


 --- ¼25½

vkaf'kd nkcksa ds eku j[kus ij &







 










 








 


P

xa
xa

P
xa

xP
xa

x

Kp

   )xa)(xa(
Px 2




;k 22

2

xa
pxKp


 --- ¼26½

;fn PCl5 dk fo;kstu 1 eksy ls izkjEHk djsa rks lkE; ij
fo;ksftr eksyksa dh la[;k x, fo;kstu dh ek=k dgykrh gSA
bl fLFkfr esa Kc o Kp ds O;atdksa esa a = 1 j[kus ij

V)x1(
xKc

2




rFkk 2

2

x1
pxKp




lkE; ij dkjdksa ds izHkko &
1- lkUnzrk dk izHkko & (a) lkE; feJ.k esa vfHkdkjd
PCl5 feykus ij lkE; vxz fn'kk esa foLFkkfir gks tkrk gS]
D;ksafd vfHkdkjdksa dh lkUnzrk esa of̀) gksus ls vxz vfHkfØ;k
dk osx c<+ tkrk gS] (rf > rb) gksus ds dkj.k usV vfHkfØ;k vxz
fn'kk esa pyrh jgrh gSA tc rd fd iqu% lkE; LFkkfir u gks
tkosaA (rf = rb gksus rd½A vFkkZr~ PCl5 dk fo;kstu c<+rk gSA
(b) blds foijhr lkE; feJ.k esa mRikn PCl3 ;k Cl2 feykus
ij lkE; izrhi fn'kk esa foLFkkfir gks tkrk gS] D;ksafd mRiknksa
dh lkUnzrk esa of̀) gksus ls izrhi vfHkfØ;k dk osx c<+ tkrk
gS (rb > rf)A blfy, usV vfHkfØ;k izrhi fn'kk esa pyrh jgrh
gS tc rd fd iqu% lkE; LFkkfir u gks tkos] (rf = rb gksus
rd½A vFkkZr~ PCl5 dk fo;kstu ?kVrk gSA
2- nkc dk izHkko & PCl5 ds fo;kstu lkE; ij nkc ds
izHkko dks Kp ds O;atd ls Li"V dj ldrs gSA

2

2

p x1
pxK


  ;fn x << 1 rks 1 – x2   1

Kp = x2P   ;k  
P

K
x p2   vFkok  p

k
x p

;k   x �  
p

1
 

vr% fo;kstu dh ek=k (x) nkc ds oxZewy ds O;qRØekuqikrh
gksrh gS vFkkZr~ nkc c<+us ij fo;kstu dh ek=k (x) de gksxh
vkSj vfHkfØ;k izrhi fn'kk esa c<+sxh rFkk nkc de djus ij
fo;kstu dh ek=k c<+sxh rFkk vfHkfØ;k vxz fn'kk esa gksxhA
3- vfØ; xSl feykus & (a) fLFkj nkc ij vfØ; xSl
feykus ij vk;ru esa of̀) gksrh gSA

KC V)xa(
x 2


  ds vuqlkj V dk eku c<+us ls x eku c<+sxk

D;ksafd Kc dk eku fLFkj rki ij fLFkj jgrk gS vr% fLFkj nkc
ij vfØ; xSl feykus ij PCl5 fo;kstu c<+sxkA QyLo:i
lkE; vxzfn'kk esa foLFkkfir gksxkA
(b) fLFkj vk;ru ij vfØ; xSl feykus ij V fLFkj jgus ds
dkj.k x dk eku vizHkkfor jgsxkA vr% PCl5 ds fo;kstu dh
ek=k rFkk lkE; vizHkkfor jgsxkA
4- rki dk izHkko & PCl5 dk fo;kstu ,d Å"ek'kks"kh
vfHkfØ;k gS

PCl5      PCl3  +  Cl2 –  xkJ
;gka vxz vfHkfØ;k Å"ek'kks"kh gksus ds dkj.k rki esa of̀) ls
Kf dk eku c<+ tkus ls  Kc dk eku c<+ tkrk gSA ftlds
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ifj.kkeLo:i lkE; voLFkk nka;h fn'kk ¼vxz fn'kk½ esa foLFkkfir
gks tkrh gS vkSj PCl5 ds fo;kstu dh nj c<+ tkrh gSA
mnkgj.k 5 & 400 K rki ij ,d rhu yhVj {kerk okys ik=
esa 3 mol  PCl5 dks ysdj xeZ fd;k x;kA lkE;koLFkk ij PCl5
dk 40 izfr'kr fo;kstu gksrk gSA lkE; fLFkjkad dk ifjdyu
dhft,A
gy &

  PCl5     PCl3 + Cl2
izkjEHk esa eksy   3            0        0
lkE; ij eksy 3–3x           3x      3x

lkE; ij lfØ; nzO;eku 3
x33 

      3
x3
   3

x3

vFkok 1 – x           x         x

iz'ukuqlkj fo;kstu dh ek=k 4.0
100
40x 

x1
xx

]PCl[
]Cl][PCl[K

5

23
c 




267.0
6.0

4.04.0





oSdfYid gy &
1- PCl5 ds izkjfEHkd eksy ¼a½ ¾ 3

2- PCl5 ds fo;kstu dh ek=k ¼½ ¾ 4.0
100
40



3- ik= dk vk;ru (v) ¾ 3 yhVj

lkE; fLFkjkad dk lw= v)xa(
xK

2

c 


;gka x lkE; rd fo;ksftr mol gSa tks fo;kstu dh ek=k  ls
fuEufyf[kr izdkj lEcfU/kr gksrk gSA
fo;ksftr eksy x  ¾

   ¾ fo;kstu dh ek=k ¼½  izkjfEHkd mol (a)
vr% x = 0.4  3 = 1.2
eku j[kus ij &

 
38.1
2.12.1

3)2.13(
2.1K

2

c 





 267.0
3
8.0


ok"i ?kuRo ds vk/kkj ij fo;kstu dh ek=k vkSj
fo;kstu fLFkjk ad dh x.kuk (Calculation of Degree
of Dissociation and Disscoication constant from
Vapour Density) & n  0 okyh lekaxh xSlh; vfHkfØ;kvksa
esa fo;kstu ds dkj.k lkE; ij v.kqvksa dh la[;k esa ifjorZu ds

dkj.k ok"i ?kuRo ifjofrZr gks tkrk gSA blfy, bu vfHkfØ;kvksa
ds fy, ok"i ?kuRo ds vk/kkj ij fo;kstu dh ek=k vkSj
fo;kstu fLFkjkad dk ifjdyu fd;k tk ldrk gSA blds fy,
fuEufyf[kr vfHkfØ;k lkE; ij fopkj djrs gSa &

PCl5     PCl3  +  Cl2
izkjEHk esa eksy 1          0          0
lkE; ij eksy 1–x          x           x
ekuk fd lkE; ij izsf{kr ?kuRo D0 gS rFkk fo;kstu dh ek=k
x gSA fo;kstu ls iwoZ lS)kfUrd ok"i ?kuRo Dt gSA
fo;kstu ls iwoZ dqy eksyksa dh la[;k ¾ 1 $ 0 $ 0 ¾ 1
lkE; ij dqy eksyksa dh la[;k ¾

¾ 1 – x  +  x  +  x  =  1 + x
xSl ds fo;ksftr gksus ij bldk vk;ru dqy eksyksa dh la[;k
esa of̀) ds vuqikr esa c<+sxkA ;fn dqy Hkkj leku jgs rks ?kuRo
mlh vuqikr esa de gksxk] ftlesa vk;ru c<+sxkA
ekuk fd iz;ksx ds rki o nkc ij 1 mol xSl dk vk;ru V
yhVj gSA
vr% fo;kstu ds ckn vk;ru = V (1 + x)
pwafd ?kuRo vk;ru ds O;qRØekuqikrh gksrk gS]


V
1D t  rFkk    V)x1(

1D0 


vr% )x1(

V)X1(
1
V
1

D
D

0

t 





;k    1
D
Dx

0

t 

;k   
0

0t

D
DDx 



mijksDr O;atd rc izkIr gksrk gS tc fØ;kdkjd dk ,d eksy
nks eksyksa esa foHkDr gksrk gSA ;fn fØ;kdkjd dk ,d eksy
fo;kstu ij  n eksyksa esa foHkDr gks rks fo;kstu dh ek=k gksxh&

)1n(D
DDx

0

0t






xSlh; vfHkdkjd ¼tSls PCl5½ ds fy;s lS)kfUrd ok"i ?kuRo
vkSj eksyj nzO;eku esa fuEufyf[kr laca/k gksrk gS &

ok"i ?kuRo ¼lS)kfUrd½ ¾ 
ekys j nzO;eku

2

fo;kstu dh ek=k x dks eksyj nzO;eku dh lgk;rk ls Hkh Kkr
dj ldrs gSaA
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0

0t

M
MMx 



;gka Mt  ¾ fo;kstu ls iwoZ inkFkZ dk eksyj nzO;eku
M0  ¾ fo;kstu ds i'pkr~ inkFkZ dk eksyj nzO;eku
mijksDr lehdj.kksa dh lgk;rk ls fo;kstu dh ek=k x dh
x.kuk dh tk ldrh gSA fo;kstu dh ek=k x Kkr gksus ij
fo;kstu fLFkjkad Kkr fd;k tk ldrk gSA
mnkgj.k 6 & 200o C ij PCl5 dk ok"i ?kuRo 70 ik;k
x;kA PCl5 ds fo;kstu dh izfr'kr ek=k blh rki ij Kkr
dhft,A (P = 31, Cl = 35.5)
PCl5 dk eksyj nzO;eku = 31 + 5  35.5 = 208.5

PCl5 dk lS)kfUrd ok"i ?kuRo (Dt) = 
ekys j nzO;eku

2

25.104
2

5.208


PCl5 dk lkE; ij izsf{kr ok"i ?kuRo (D0) = 70
ekuk PCl5 ds fo;kstu dh ek=k x gSA

ge tkurs gSa %  
0

0t

D
DD

x




49.0
70

25.34
70

7025.104x 




vr% PCl5 ds fo;kstu dh izfr'krrk = 0.49  100 = 49%

¼l½ os lekaxh vfHkfØ;k,¡ ftuesa n = –ve gks &
vek s f u; k  (NH3) dk  l a'y s " k . k  (Synthesis of
Ammonia) & ukbVªkstu o gkbMªkstu ds la;ksx ls veksfu;k
dk la'ys"k.k ,d xSlh; mRØe.kh; vfHkfØ;k gSA ftlds fy,
(n = 2 - 4 = -2) gSA bldk foLrr̀ v/;;u gScj us fd;kA
bl lkE; dks fuEufyf[kr izdkj iznf'kZr dj ldrs gSaA

N2  +   3 H3       2 NH3
ekuk fd izkjEHk esa V  yhVj vk;ru ds ,d can ik= esa 'a' mol
N2 o b mol H2 vfHkfØ;k djk;h tkrh gSA ;fn lkE;koLFkk
rd N2 ds x mol iz;qDr gks rks H2 ds 3x mol iz;qDr gksaxs vkSj
NH3 ds 2x mol izkIr gksaxs D;ksafd vfHkfØ;k lehdj.k ds
vuqlkj 1 mol N2 rhu mol H2 ls la;ksx djds  NH3 ds 2
mol la'ysf"kr djrs gSaA vr% lkE;koLFkk ij N2, H2 o NH3
ds eksyksa dh la[;k Øe'k% a - x, b - 3x o 2x gksxhA lkE;koLFkk
ij dqy vk;ru V yhVj gks rks N2, H2 o NH3 ds lfØ;
nzO;eku fuEufyf[krkuqlkj gksaxs &

   N2 + 3 H3   2 NH3
izkjEHk esa eksyksa dh la-     a         b        0

lkE;koLFkk ij eksyksa dh la- a–x    b–3x           2x

lkE; ij lfØ; nzO;eku   V
xa 

    V
x3b 

      V
x2

 lkE;koLFkk ij feJ.k dk dqy vk;ru = V
nzO;kuqikrh fØ;k ds fu;ekuqlkj &

3
22

2
3

]H][N[
]NH[Kc                --- ¼27½

lfØ; nzO;ekuksa ds eku j[kus ij &

3

2

V
x3b

V
xa

V
x2

Kc






 







 











;k  3

22

)x3b)(xa(
Vx4Kc


  --- ¼28½

;fn   a = 1 mol] b = 3 mol] rks &

4

22

3

22

)x1(27
Vx4

)x33)(x1(
Vx4Kc





 --- ¼29½

Kp dk eku Kkr djuk & Kp ds O;atd dks O;qRiUu djus
ds fy, NH3 ds la'ys"k.k lkE; ij fopkj djrs gSa &

N2 + 3 H2     2 NH3
izkjEHk esa eksy a         b        0
lkE; ij eksy a–x b–3x           2x
lkE; ij dqy eksy a-x + b - 3x + 2x = a + b -2x

;fn lkE; feJ.k dk dqy nkc = P gks rks N2, H2 o
NH3 ds lkE; ij vkaf'kd nkc fuEufyf[kr gksaxs &

x2ba
xaP

2N 



  P

x2ba
x3bP

2H 



  P

x2ba
x2P

3NH 


  P

3
2H2N

2
3NH

P PP
P

K



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3

2

P.
x2ba

x3bP.
x2ba

xa

P.
x2ba

x2

































;k
 

   23

22

p px3bxa
x2bax4K






;fn  a = 1 mol o b = 3 mol rks

24

22

23

22

P P)x1(27
)x2(x16

P.)x33()x1(
)x2ba(x4K








    --- ¼30½

lkE; ij dkjdksa ds izHkko &
1- lkUnzrk dk izHkko & lkE; feJ.k esa vfHkdkjd (N2 ;k
H2) feykus ij lkE; vxz fn'kk esa ¼nka;h vksj½ foLFkkfir gks
tkrk gS] D;ksafd vfHkdkjdksa dh lkUnzrk esa of̀) gksus ls vxz
vfHkfØ;k ds osx esa of̀) gks tkrh gS (rf > rb gksus ls)A usV
vfHkfØ;k vxz fn'kk esa rc rd pyrh jgrh gS tc rd fd iqu%
lkE; LFkkfir u gks tk,A (rf = rb gksus rd½A vr% veksfu;k
ds la'ys"k.k dh nj c<+rh gSA
blds foijhr lkE; feJ.k esa mRikn veksfu;k feykus ij
lkE; izrhi fn'kk esa ¼cka;h vksj½ foLFkkfir gks tkrk gS D;ksafd
mRiknksa dh lkUnzrk esa of̀) gksus ls izrhi vfHkfØ;k ds osx esa
of̀) gks tkrh gS (rb > rf gksus ls)A usV vfHkfØ;k izrhi fn'kk
esa rc rd pyrh jgrh gS tc rd fd iqu% lkE; LFkkfir u
gks tk,A (rf = rb gksus rd½ vr% veksfu;k ds la'ys"k.k dh nj
?kVrh gSA
2- nkc dk izHkko & bl vfHkfØ;k lkE; ij nkc ds izHkko
dks Li"V djus ds fy;s Kp ds O;atd ij fopkj djrs gSaA

24

22

P p)x1(27
)x2(x16K






;fn x << 1 rks 1 dh rqyuk esa x dks ux.; ekuus ij 1–x 1

vr% 2

2

P P 27
x 64K 

;k 2
p

2 pK
64

72x 

;k x2  P2

 x  P
vr% Li"V gS fd nkc esa of̀) ls x esa of̀) gksrh gSA vFkkZr~
vfHkfØ;k vxz fn'kk esa gksrh gS vkSj veksfu;k vf/kd ek=k esa
curh gSA

3- vfØ; xSl feykus & (a) fLFkj vk;ru ij lkE; feJ.k
esa vfØ; xSl feykus ij fØ;kdkjh inkFkksZa ds eksyj lkUnz.k esa
dksbZ ifjorZu ugha gksrkA vr% lkE;koLFkk ij dksbZ izHkko ugha
iM+rkA
(b) fLFkj nkc ij lkE; feJ.k esa vfØ; xSl feykus ls vk;ru
c<+rk gSA blds çHkko dks Li"V djus ds fy, KC ds O;atd
ij fopkj djrs gSa &

4

22

c )x1(27
Vx4K




;fn x << 1 rks 1 - x  1

vr% 27
Vx4K

22

c 

;k 2
c2

V
K

4
27x 

;k V
1x 

vr% Li"V gS fd V dk eku c<+us ls x eku ?kVrk gSA vFkkZr~
NH3 ds la'ys"k.k dh nj ?kVsxhA lkE;koLFkk izrhi fn'kk esa
foLFkkfir gks tk;sxhA
4- rki dk izHkko & veksfu;k dk la'ys"k.k ,d Å"ek{ksih
vfHkfØ;k gSA vr% rki esa of̀) ls Kc dk eku ?kV tkrk gSA
ftlls lkE; izrhi fn'kk esa foLFkkfir gks tkrk gS vFkkZr~
veksfu;k dh lkUnzrk ?kVrh gS o ukbVªkstu o gkbMªkstu dh
lkUnzrk c<+rh gS rFkk rki ?kVkus ij Kc dk eku c<+ tkrk gSA
ftlls lkE; vxz fn'kk esa foLFkkfir gks tkrk gSA vFkkZr~
veksfu;k dh lkUnzrk c<+rh gS o ukbVªkstu rFkk gkbMªkstu dh
lkUnzrk ?kVrh gSA
mnkgj.k la[;k 7 & ,d cUn ik= esa 56 g N2 o 8 g H2
dks ysdj xeZ fd;k x;kA lkE; rd 34 g veksfu;k cuh A rks
lkE; ij N2, H2  o NH3 ds fdrus&fdrus mol gksaxs\ ¼H =1,
N = 14½
gy & N2 o H2 ls NH3 ds cuus dh vfHkfØ;k lkE; dks
fuEufyf[kr izdkj n'kkZ;k tk ldrk gSA

N2    +   H2   2 NH3
izkjEHk mol a            b         0
lkE; ij mol (a-x)  (b-3x)          2x

N2 dk eksyj nzO;eku ¾ 2  14 ¾ 28]
H2 dk eksyj nzO;eku ¾ 2  1 ¾ 2]

rFkk NH3 dk eksyj nzO;eku ¾ 2  14 $ 3  1 ¾ 17

N2 ds izkjfEHkd mol ,2
28
56a 
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H2 ds izkjfEHkd mol 4
2
8b 

lkE; ij NH3 ds mol 2
17
34x2 

vr% 1
2
2x 

lkE; ij &
N2 ds mol a – x = 2 – 1 = 1 mol
H2 ds mol b – x = 4 – 1 = 3 mol
NH3 ds mol 2x = 2  1 = 2 mol gksaxsA

mnkgj.k 8 &
xSl vfHkfØ;k 3 H2 + N2   2 NH3 esa H2 rFkk N2 ds
vkaf'kd nkc Øe'k% 0-4 ,oa 0-8 ok;qe.My (atm) gSaA lEiw.kZ
iz.kkyh dk dqy nkc 2-8 atm gSA ;fn lHkh lkUnzrk;sa atm esa
fn;s x;s gks rks Kp dk eku D;k gksxk\
gy &

H2 dk vkaf'kd nkc  
2Hp  ¾ 0-4 atm

N2 dk vkaf'kd nkc  
2Np  ¾ 0-8 atm

MkYVu ds vkaf'kd nkc ds fu;e vuqlkj &

NH3 dk vkaf'kd nkc  3NHp ¾ 2-8&0-4&0-8 ¾ 1-6 atm


 

   2N
3

2H

2
3NH

P PP

P
K




   ¾ 8.04.04.04.0
6.16.1



 atm–2

     = 50 atm–2

¼5½ lekaxh nzo fudk;ksa esa lkE; (n = 0) &
,LVj dk fuekZ.k (Estrification) & ,slhfVd vEy o
,fFky ,sYdksgkWy dh vfHkfØ;k ls ,LVj ¼,fFky ,lhVsV½ o
ty ds fuekZ.k dk lkE; ,d lekaxh nzo lkE; gS ftls
fuEufyf[kr izdkj iznf'kZr djrs gSa &
CH3COOH + C2H5OH   CH3COOC2H5 + H2O
ekuk fd izkjEHk esa a mol ,slhfVd vEy o b mol ,fFky
,sYdksgkWy ysdj vfHkfØ;k djk;h tkrh gSA ;fn lkE;koLFkk
rd ,slhfVd vEy ds x mol iz;qDr gq, rks ,fFky ,sYdksgkWy
ds Hkh x mol iz;qDr gksaxs rFkk ,LVj o ty ds Øe'k% x, x mol
cusaxsA ;fn lkE; feJ.k dk dqy vk;ru V L  gSa rks buds
lfØ; nzO;eku ¼eksyj lkUnzrk½ fuEufyf[krkuqlkj gksaxs &

           CH3COOH+C2H5OH  CH3COOC2H5 + H2O
izkjEHk esa eksyksa dh la-    a             b                    0                   0
lkE; ij eksyksa dh la-    a-x        b-x                         x                   x

lkE; ij lfØ; nzO;eku V
xa 

 V
xb 

               V
x

               V
x

¼eksyj lkUnzrk½
nzO; vuqikrh fØ;k ds fu;ekuqlkj &

]OHHC][COOHCH[
]OH][HCOOCCH[K

523

2523
C  --- ¼31½

;k







 







 




V
xb

V
xa

V
x

V
x

Kc
--- ¼32½

;k   xbxa
xK

2

C 


;fn a = b = 1 mol rks   2
2

C x1
xK


 --- ¼33½

mijksDr lehdj.k ¼32½ o ¼33½ ls Li"V gksrk gS fd bl lkE;
esa V dk dksbZ izHkko ugha gksrk gSA bl dkj.k nkc&ifjorZu dk
bl ij dksbZ izHkko ugha gksrk gSA

mnkgj.k 9 &
vfHkfØ;k  CH3COOH (l)  +  C2H5OH(l)   
CH3COOC2H5(l)  + H2O (l) dk lkE; fLFkjkad 4 gSA 2
eksy ,fFky ,YdksgkWy dh ,d eksy ,slhfVd vEy ls fØ;k
djk;h xbZA lkE; feJ.k esa ,fFky ,slhVsV dh ek=k Kkr
dhft,A
ekuk fd fuEufyf[kr vfHkfØ;k esa lkE; voLFkk ij
CH3COOH ds x mol iz;qDr gksrs gSa] rks

CH3COOH(l)+C2H5OH(l) CH3COOC2H5(l)+H2O (l)
izkjEHk esa    1 mol   2 mol            0           0
lkE;koLFkk esa  (1-x) mol  (2-x) mol         x mol        x mol
ekuk fd dqy vk;ru V L gS] rks

lkE;koLFkk esa] [CH3COOH] = V
x1
 mol/L

 [C2H5OH] = V
x2 
 mol/L

[CH3COOC2H5] = V
x

 mol/L

[H2O] = V
x

 mol/L
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nzO; vuqikrh fØ;k ds fu;ekuqlkj &

lkE; fLFkjkad  
]OHHC][COOHCH[
]OH][HCOOCCH[Kc

523

2523

V
x2

V
x1

V
x

V
x

4






   ;k )x2)(x1(

x4
2




gy djus ij]     x = 0.845 eksy
vr% lkE;koLFkk esa ,fFky ,slhVsV ds eksyksa dh la[;k ¾ 0-845

5-1-7 yk&'kkr sfy, dk fl)kUr (Le Chatellier's
Principle) & lHkh izdkj ds lkE;ksa ij ¼HkkSfrd ,oa jklk;fud½
dkjdksa tSls rki] nkc] lkUnzrk ds ifjorZu ds izHkko dk
xq.kkRed v/;;u djus ds fy, lu~ 1884 esa Ýkalhlh oSKkfud
yk&'kkrsfy, us ,d lkekU; fu;e fn;k tks yk&'kkrsfy,
dk fu;e dgykrk gSA bl fu;e ds vuqlkj &
^^lkE;koLFkk ij fdlh fudk; ds rki] nkc ;k lkUnzrk
esa ifjorZu djus ij lkE; ml fn'kk esa Lor% foLFkkfir
gks tkrk gS] ftl fn'kk esa ml ij fd;s x;s ifjorZu
dk izHkko u"V gks tk;sA** ;g fu;e lkoZf=d (Universal)
lR; gSA bl fu;e ds vuqlkj &
1- rki c<+kus ls fudk; dk lkE; ml fn'kk esa foLFkkfir gksrk
gS] ftl fn'kk esa Å"ek dk 'kks"k.k gksrk gSA
2- nkc c<+kus ls fudk; dk lkE; ml fn'kk esa foLFkkfir gks
tkrk gS] ftlesa inkFkksZa ds vk;ru esa deh gksrh gS vFkok xSlh;
jklk;fud vfHkfØ;k esa ftl fn'kk esa xSlh; v.kqvksa dh la[;k
esa deh gksrh gSA
3- dksbZ vo;o ¼inkFkZ½ ckgj ls feykus ij fudk; dk lkE;
ml fn'kk esa foLFkkfir gksxk] ftlesa ml vo;o dh lkUnzrk esa
deh gksrh gSA
4- fudk; ls lkE; ij dksbZ inkFkZ ckgj fudkyus ij fudk;
dk lkE; ml fn'kk esa foLFkkfir gksrk gSA ftl fn'kk esa vo;o
inkFkZ dh lkUnzrk esa of̀) gksrh gSA

H k k S f rd ,o a j kl k;fud fudk;k s a  e s a  vu qi z; k sx
(Applications in Physical and Chemical Systems) &
Hkk Sfrd lkE;ks a ij yk&'kkrsfy, fu;e ds vuqiz;k sx
(Applications of Le-chaterlier's Principle to
Physical Equilibria) &
1- Bkslksa ds xyukad ij nkc dk izHkko & lkekU; Bkslksa
ds fi?kyus ij vk;ru esa of̀) gksrh gSA tSls xa/kd ds fi?kyus
ij fuEufyf[kr lkE;koLFkk LFkkfir gksrh gS &

S ¼Bksl½       S   ¼nzo½
¼de vk;ru½      ¼vf/kd vk;ru½

;gka xa/kd ds fi?kyus ij vk;ru esa of̀) gksrh gSA vr%
yk&'kkrsfy, ds fu;ekuqlkj nkc c<+kus ij lkE;koLFkk nkc ds
of̀) ds izHkko dks u"V djus ds fy, de vk;ru dh fn'kk esa
¼ck;h vksj½ foLFkkfir gksxhA vr% xU/kd ds fi?kyus ds fy,
vf/kd ÅtkZ nsuh iM+sxhA blfy, nkc c<+kus ij lYQj ds
xyukad esa of̀) gksrh gSA
Qyr% nkc c<+kus ij Bksl inkFkksZa ds xyukad esa of̀)
gksrh gSA
uksV % cQZ ds fi?kyus ij vk;ru ?kVrk gSA

cQZ ¼Bksl½       ty ¼nzo½
      ¼vk;ru vf/kd½        ¼vk;ru de½
;gka nkc c<+kus ij lkE;koLFkk vk;ru esa deh dh vksj
foLFkkfir gksxh vFkkZr~ cQZ dk fi?kyuk c<+ tkosxkA vr%
Li"V gS fd nkc c<+us ij cQZ dk xyukad ?kV tkrk gSA
2- nzoksa ds DoFkukad ij nkc dk izHkko & fdlh nzo ds
DoFkukad ij mldh nzo o ok"i voLFkk ds e/; fuEufyf[kr
lkE; gksrk gSA

nzo ¼vk;ru de½   ok"i ¼vk;ru vf/kd½
nkc c<+us ij lkE;koLFkk de vk;ru dh vksj ¼ck;ha vksj½
foLFkkfir gksxh ftlls nzo ds ok"iu dh nj ?kV tkosxhA
ok"iu dh nj dks c<+kdj ;Fkkor j[kus ds fy, ÅtkZ nsuh
iM+sxhA
vr% nkc esa of̀) ls nzo inkFkksZa ds DoFkukad esa of̀)
gksrh gSA
izs'kj dqdj blh fl)kUr ij dk;Z djrk gSA izs'kj dqdj esa nky
;k lCth idkus ij nkc esa of̀) ds dkj.k ty dk DoFkukad
c<+ tkrk gS vFkkZr~ ty dk rki c<+ tkrk gS] ftlls nky ;k
lCth dks idkus ds fy, vf/kd rki feyus ls tYnh ls id
tkrh gSA
3- Bkslksa dh foys;rk ij rki dk izHkko & os Bksl inkFkZ
ftuds ty esa ?kqyus ij Å"ek dk vo'kks"k.k gksrk gS ¼Å"ek'kks"kh½
yk&'kkrsfy, ds fl)kUr ds vuqlkj rki c<+kus ij foys;rk c<+
tk;sxhA tSls &

NH4Cl(s)+ aq  NH4Cl(aq) – QKcal (H = + ve)
        ¼Å"ek'kks"kh½

os Bksl inkFkZ tks ty esa ?kqyus ij Å"ek mRlftZr djrs gSaA
yk&'kkrsfy, ds fl)kUr ds vuqlkj rki ?kVkus ij foys;rk
c<+ tk;sxhA tSls &

KOH(s) + aq  KOH(aq) + QKcal (H = –ve)
        ¼Å"ek {ksih½

4- xSlksa dh foys;rk ij nkc dk izHkko & xSlksa ds nzo
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esa ?kqyus ij fuEufyf[kr lkE; LFkkfir gksrk gS &
¼vf/kd nkc½ xSl $ nzo ¼vf/kd vk;ru½ 

foy;u ¼de nkc½ ¼de vk;ru½
yk&'kkrsfy, ds fu;ekuqlkj nkc c<+kus ij lkE;koLFkk nk;ha
vksj ¼de nkc dh vksj½ foLFkkfir gksxhA
vr% nkc c<+kus ij xSlksa dh nzo esa foys;rk c<+rh gSA

jklk;fud lkE;ksa ij yk&'kkrsfy, ds fu;e ds  vuqiz;ksx
(Applications of Le-chatelier's Principle to
Chemical Equilibria) &
¼v½ lYQj VªkbvkWDlkbM dk fuekZ.k ¼H2SO4 ds fuekZ.k
dh lEidZ fof/k½ & lYQj MkbvkWDlkbM vkSj vkWDlhtu
ds la;ksx ls lYQj VªkbZvkWDlkbM dk fuekZ.k gksrk gSA
2 SO2(g) + O2(g)  2 SO3(g) + 45.2 Kcal (H = –ve)

(i) rki dk izHkko & pw¡fd ;g vfHkfØ;k m"ek{ksih gS] vr%
rki c<+kus ls vfHkfØ;k izrhi fn'kk esa gksxhA blls SO3 dk
vi?kVu gksdj iqu% SO2 o O2 cusxh ftlls Å"ek dk 'kks"k.k
gksxkA bl izdkj c<+s gq, rki dk izHkko u"V gks tk;sxkA vr%
rki de djus ij vfHkfØ;k vxz fn'kk esa gksxhA vkSj SO3 dk
fuekZ.k vf/kd gksxkA
(ii) nkc dk izHkko & pw¡fd jklk;fud ifjorZu ds QyLo:i
SO3 ds cuus esa vk;ru esa deh gksrh gS] blfy, nkc esa of̀)
ls vfHkfØ;k vxz fn'kk esa gksxh] ftlls vf/kd SO3 cusxh vkSj
nkc esa ifjorZu dk izHkko fujLr gks tk;sxkA
(iii) lkUnzrk dk izHkko & ;fn vfHkdkjd inkFkksZa vFkkZr~
SO2 o O2 dh lkUnzrk esa of̀) dh tk;s rc vfHkfØ;k vxz
fn'kk esa gksxh ftlls fd vf/kd ek=k esa SO3 cusxhA ;fn
vfHkdkjd inkFkksZa dh lkUnzrk esa of̀) gksxh rks vf/kd mRikn
cusaxsA
mijksDr rF;ksa ls ge fu"d"kZ fudkyrs gS fd lEidZ fof/k }kjk
H2SO4 ds fuekZ.k esa SO3 cukus ds fy, fuEufyf[kr 'krsZa
lgk;d gSa&
¼v½ fuEu rki
¼c½ mPp nkc
¼l½ lYQj MkbvkWDlkbM vkSj vkWDlhtu dh vf/kd ek=k
¼c½ ukbfVªd vkWDlkbM dk la'ys"k.k ¼HNO3 dh cdZySaM
vkSj vkbM fof/k½ & N2 o O2 ls NO ds la'ys"k.k dk lkE;
fuEufyf[kr gS &

N2(g) + O2(g)  2 NO(g) – 43.2 KCal (H = +ve)
;g n = 0 okyh] Å"ek'kks"kh vfHkfØ;k gSA vr% yk&'kkrsfy;s
ds fu;e ds mi;ksx ls ge ;g fu"d"kZ fudkyrs gS fd ukbfVªd
vkWDlkbM cukus esa fuEufyf[kr 'krZ lgk;d gSa &
¼1½ vfHkdkjd N2 o O2 dh mPp lkUnzrk

¼2½ mPp rki
¼3½ nkc ifjorZu dk dksbZ izHkko ugha
¼l½ veksfu;k dk la'ys"k.k ¼gScj fof/k½ & N2 o H2 ds
la;ksx ls NH3 ds fuekZ.k dh vfHkfØ;k fuEufyf[kr gS &
N2(g) + 3H2(g)  2 NH3(g) + 22.4 Kcals (H = –ve)
;g vfHkfØ;k Å"ek{ksih gS rFkk blesa v.kqvksa dh la[;k esa deh
gksrh gS ¼n = – ve½ vFkkZr~ vfHkfØ;k ds QyLo:i mRikn
cuus ij vk;ru esa deh gksrh gSA vr% yk 'kkrsfy, ds
fu;ekuqlkj veksfu;k dh mPp yfC/k ds fy, ¼lkE; foLFkkiu
dh fn'kk nka;h vksj j[kus ds fy,½ vuqdwy ifjfLFkfr;ka ¼vko';d
'krsZa½ fuEufyf[kr gSa &
¼1½ vfHkfØ;kdkjd N2 o H2 dh mPp lkUnzrk
¼2½ fuEufyf[kr rki
¼3½ mPp nkc
mijksDr fooj.k ls Li"V gS fd yk&'kkrsfy, fl)kUr fofHkUu
izdkj ds jklk;fud lkE;ksa ds fy, leku fu"d"kZ nsrk gSA

5-2 foy;u (Solution)
5-2-1 foy;u (Solution) & nks ;k nks ls vf/kd vo;okas
¼inkFkksZa½ dk lekaxh feJ.k (Homogeneous mixture) foy;u
dgykrk gSA lekaxh feJ.k ls rkRi;Z blds izR;sd Hkkx dk
la?kVu o xq.k leku gksuk gSA nks inkFkksZa ls cus foy;u dks
f}vaxh foy;u (Binary Solution) rFkk rhu inkFkksZa ls cus
foy;u dks f=vaxh (Tertiary Solution) dgrs gSaA lkekU;
f}vaxh foy;u dk og vo;o tks vf/kd ek=k esa gksrk gS
foyk;d (Solvent) dgykrk gSA ;g foy;u dh HkkSfrd
voLFkk dks fu/kkZfjr djrk gS] ftlesa foy;u gksrk gSA foy;u
dk og vo;o tks de ek=k esa gksrk gS foys; (Solute)
dgykrk gSA

foy;u ds xq.k & izeq[k xq.k fuEufyf[kr gSa &
1- foy;u esa ,d gh izkoLFkk gksrh gSA
2- foy;u ds ?kVdksa dks HkkSfrd fof/k;ksa }kjk vklkuh ls ìFkd
ugha dj ldrsA
3- foy;u ds xq.k mlds vo;oksa ds xq.k gksrs gSA
4- foy;u ds xq.k tSls ?kuRo] DoFkukad] fgekad vkfn foy;u
ds la?kVu esa ifjorZu djus ij ifjofrZr gks tkrs gSaA

foy;u ds izdkj (Types of Solution) & foy;uksa dks
eq[; :i ls nks vk/kkjksa ij oxhZd̀r dj ldrs gS &
1- foys; dh ek=k ds vk/kkj ij
2- foyk;d dh HkkSfrd voLFkk ds vk/kkj ij
1- foys; dh ek=k ds vk/kkj ij & bl vk/kkj ij foy;u
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fuEufyf[kr izdkj ds gksrs gSa &
(a) ruq foy;u (Dilute Solution) % og foy;u ftlesa
foyk;d dh vis{kk foys; dh ek=k cgqr de gksrh gS] ruq
foy;u dgykrk gSA
(b) lkUnz foy;u (Concentrated Solution) % og
foy;u ftlesa foys; dh vf/kd ek=k foyk;d esa ?kqyh gqbZ gks]
lkUnz foy;u dgykrk gSA
(c) larÌr foy;u (Saturated Solution) % og foy;u
ftlesa foyk;d dh fuf'pr ek=k esa fuf'pr rki ij foys; dh
vf/kdre ek=k ?kqyh gqbZ gks] larÌr foy;u dgykrk gSA
(d) vlarÌr foy;u (Unsaturated Solution) % og
foy;u ftlesa fuf'pr rki ij foy;u dh larÌr voLFkk ds
fy, vko';d ek=k ls de ek=k esa foys; mifLFkr gks]
vlarÌr foy;u dgykrk gSA
(e) vfrlarÌr foy;u (Super Saturated Solution) %
og foy;u ftlesa fuf'pr rki ij foy;u dh larÌr voLFkk
ds fy, vko';d ek=k ls vf/kd ek=k esa foys; mifLFkr gks]
vfrlarÌr foy;u dgykrk gSA
2- foyk;d dh Hkk Sfrd voLFkk ds vk/kkj ij &
foyk;d dh HkkSfrd voLFkk ds vk/kkj ij foy;u rhu izdkj
ds gksrs gS vkSj izR;sd foy;u esa foys; dh HkkSfrd voLFkk ds
vk/kkj ij iqu% rhu&rhu izdkj ds gksrs gSaA

foy;u (Solution)

xSlh; foy;u     nzo foy;u          Bksl foy;u
¼foyk;d xSl½     ¼foyk;d nzo½ ¼foyk;d Bksl½
 
1- xSl dk xSl     1- xSl dk nzo      1- xSl dk Bksl
   esa foy;u        esa foy;u          esa foy;u
2- nzo dk xSl     2- nzo dk nzo      2- nzo dk Bksl
   esa foy;u        esa foy;u          esa foy;u
3- Bksl dk xSl     3- Bksl dk nzo     3- Bksl dk Bksl
   esa foy;u        esa foy;u          esa foy;u
mi;qZDr vk/kkj ij dqy 9 izdkj ds foy;u izkIr fd;s
tk ldrs gSa &
1- xSl dk xSl esa foy;u % foys;&xSl o foyk;d xSlA

mnkgj.k% O2 o H2 dk feJ.k
2- nzo dk xSl esa foy;u % foys;&nzo o foyk;d xSlA

mnkgj.k% ok;q esa ty ok"i] DyksjksQkWeZ dk N2 xSl esa
feJ.kA

3- Bksl dk xSl esa foy;u % foys; Bksl o foyk;d&xSlA
mnkgj.k% diwj dk N2 xSl esa foy;uA

4- xSl dk nzo esa foy;u % foys; xSl o foyk;d nzoA
mnkgj.k% ty lksM+k okVj] ty esa ?kqyh O2(g)

5- nzo dk nzo esa foy;u % foys; o foyk;d nksuksa nzoA
mnkgj.k% ty esa ,FksukWy

6- Bksl dk nzo esa foy;u % foys;&Bksl o foyk;d nzoA
mnkgj.k% Xywdksl dk ty esa foy;u] ued dk ty esa
foy;uA

7- xSl dk Bksl esa foy;u % foys;&xSl o foyk;d nzoA
mnkgj.k% H2 xSl dk iSysfM;e (Pd) esa foy;uA

8- nzo dk Bksl esa foy;u % foys;&nzo o foyk;d&BkslA
mnkgj.k & (Hg) ikjs dk lksfM;e (Na) ds lkFk veyxeA

9- Bksl dk Bksl esa foy;u % foys; o foyk;d nksuksa gh
BkslA mnkgj.k & feJ /kkrq ¼ihry (brass)) blesa Zn
(20%) + Cu (80%) gksrk gSA

5-2-2 ekud foy;u (Standard Solution) & og foy;u
ftldh lkUnzrk Kkr gksrh gS] ekud foy;u dgykrk gSA
ekud foy;u cukus ds vk/kkj ij ;kSfxd nks izdkj ds gksrs
gSa&
1- izkFkfed ekud & ;s ;kSfxd 'kq) voLFkk esa izkIr gksrs
gSaA buds foy;u dh lkUnzrk vf/kd le; rd j[kus ij Hkh
vifjofrZr jgrh gSA mnkgj.k & Qsjl veksfu;e lYQsV ¼eksj
yo.k½] K2Cr2O7
f}rh;d ekud & tks ;kSfxd 'kq) voLFkk esa izkIr ugha gksrs
;k ok;qe.My esa j[kus ij v'kq) gks tkrs gSA vr% bu foy;uksa
dks cukus ds fy;s okafNr lkUnzrk ls vf/kd lkUnzrk dk foy;u
cukdj izkFkfed ekud dh lgk;rk ls ekuuhdj.k fd;k
tkrk gSA mnkgj.k & KMnO4, Qsjl lYQsV vkfnA

5-2-3 ukeZy foy;u (Normal Solution) & ukWeZy foy;u
dks Li"V :i ls le>us ds fy, gesa foy;u dh lkUnzrk dh
ukWeZyrk ds :i esa tkudkjh gksuh pkfg,A
ukWeZyrk (Normality) & ,d yhVj foy;u esa ?kqyh gqbZ
foys; inkFkZ ds xzke rqY;kadks (gram equivalent) dh  la[;k
foy;u dh ukWeZyrk dgykrh gS bls "N" ls n'kkZrs gSaA

foys; inkFkZ ds xzke rqY;kadksa dh la[;k
ukWeZyrk (N) = 

     foy;u dk vk;ru ¼yhVj esa½
---¼34½

          foys; dk nzO;eku ¼g esa½
foys; ds xzke rqY;kadksa  = 
dh la[;k                       rqY;kadh Hkkj

;k
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foys; inkFkZ dk nzO;eku ¼g esa½
ukWeZyrk (N) = 

foys; inkFkZ dk rqY;kadh Hkkj  foy;u
       dk vk;ru ¼L esa½
       w

N = 
       E  V ¼L esa½

          w
;k N =  x 1000 --- ¼35½

       E  V ¼mL esa½

;gk¡ w  foys; dk nzO;eku ¼g esa½
E  foys; dk rqY;kadh Hkkj
V  foy;u dk vk;ru

vFkok
foys; inkFkZ dh ek=k ¼g/L esa½

ukWeZyrk (N) = 
       inkFkZ dk rqY;kadh Hkkj

--- ¼36½
;gk¡ ls foys; inkFkZ dh ek=k ¼g/L esa½ ¾ ukWeZyrk

¼N½  rqY;kadh Hkkj ¼E½
ukWeZyrk (N)  ds lw= ¼1½ &

      foys; inkFkZ ds xzke rqY;kadksa dh la[;k
N = 

   foy;u dk vk;ru ¼L esa½
;fn inkFkZ ds xzke rqY;kadksa dh la[;k ¾ 1 gks] foy;u dk
vkr;u ¾ 1 L gks rks ukeZyrk (N) ¾ 1 gksxh] ,sls foy;u dks
ukWeZy foy;u dgsaxsA ukeZy foy;u dks fuEufyf[kr izdkj ls
ifjHkkf"kr dj ldrs gSA
vr% ,slk foy;u ftlds ,d yhVj vk;ru esa foys; inkFkZ
dk ,d xzke rqY;kad (gram equivalent) ?kqyk gqvk gks
ukeZy (Normal) foy;u dgykrk gSA bldh ukeZyrk (N)
¾ 1 gksrh gSA bls N ls n'kkZrs gSA

blh izdkj ftu foy;uksa dh ukeZyrk 100
1,

10
1,

2
1

 gks rks bUgsa

Øe'k % l seh u k W e Zy (Seminorma l) ]  M sl hu ke Zy
(Decinormal)] lsUVhukWeZy (Centinormal) foy;u dgrs

gSaA bUgsa Øe'k% 100
N,

10
N,

2
N

 ls iznf'kZr djrs gSA

uksV %
1- ukeZyrk rki ls izHkkfor gksrh gS] vFkkZr~ rki c<+kus ij
?kVrh gSA
2- ;fn foy;u ds vk;ru ds LFkku ij mldk ?kuRo d vkSj

nzO;eku fn;k x;k gks] rc foy;u dk vk;ru ¾

¾ VE
1000wN        

d
wV

A

AB






N ¼ukeZyrk½  1000
w
d

E
w

BA

A 

wA  foys; inkFkZ dk nzO;eku xzke esa
wB  foy;u dk nzO;eku xzke esa
EA  foys; inkFkZ dk rqY;kadh Hkkj
d  foy;u dk ?kuRo

3- fHkUu&fHkUu lkUnzrkvksa ds foy;uksa dks feykus ij cus
foy;u dh ukWeZyrk & tc N1 ukWeZyrk ds foy;u dk V1
vk;ru] N2 ukWeZyrk ds foy;u ds V2 vk;ru esa feyk;k
tkrk gS rc ifj.kkeh foy;u ¼vk;ru ¾ V1 $ V2 ½ dh
ukWeZyrk N3 fuEukafdr lehdj.k }kjk O;Dr dh tkrh gS&

N1V1 + N2V2 =  N3 (V1 + V2)
4- inkFkksZa ds rqY;kadh Hkkj &
vEy dk rqY;kadh Hkkj ¾

vEy dk eksyj nzO;eku

vEy dh {kkjdrk ¼vEy ds ,d v.kq esa foLFkkiuh;
H+ vk;uksa dh la[;k½

{kkjd dk rqY;kadh Hkkj ¾
{kkjd dk eksyj nzO;eku

{kkjd dh vEyh;rk ¼{kkjd ds ,d v.kq esa foLFkkiuh;
OH– vk;uksa dh la[;k½

                    yo.k dk eksyj nzO;eku
yo.k dk rqY;kadh Hkkj ¾ 

                   /kuk;u ij dqy /kukos'k

mnkgj.k 1 & vkWDlsfyd vEy dk 0-1 N dk 250 mL
foy;u cukus ds fy, vEy ds fdrus g dks ?kksyuk iM+sxk\
gy & fn;k x;k gS %
¼1½ vkWDlsfyd vEy dh ukeZyrk ¾ 0-1 N
¼2½ foy;u dk vk;ru ¾ 250 mL
iwNk x;k gS %
vkWDlsfyd vEy dk nzO;eku ¾ \
iz;qDr lw=&ukWeZyrk ¾ N =

          foys; dk nzO;eku
  1000

foys; rqY;kadh Hkkj  foy;u dk vk;ru ¼feyh-½

    eksyj nzO;eku
vkWDlsfyd vEy dk rqY;kadh Hkkj ¾ 

       {kkjdrk
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      126
¾  ¾ 63
       2

lw= esa eku j[kus ij &
    foys; dk nzO;eku

    0-1 ¾   1000
         63  250

vr% foys; dk nzO;eku ¾
    0-1  63  250
¾ 
         1000
¾ 1-575 g

5-2-4 eksyj foy;u (Molar Solution) & eksyj foy;u
dks Li"V :i ls le>us ds fy, gesa foy;u dh lkUnzrk dh
eksyjrk ds :i esa tkudkjh gksuh pkfg,A
eksyjrk (Molarity) & ,d yhVj foy;u esa ?kqys gq, foys;
inkFkZ ds eksyksa dh la[;k dks foy;u dh eksyjrk dgrs gSA bls
M ls n'kkZrs gSaA

foys; inkFkZ ds eksyksa dh la[;k
eksyjrk (M)¾   --- ¼37½

  foy;u dk vk;ru L esa
      foys; inkFkZ dk nzO;eku ¼g esa½

    eksyksa dh la[;k ¾ 
         foys; dk eksyj nzO;eku
   foys; inkFkZ dk nzO;eku ¼xzkeksa esa½

vr% eksyjrk ¾ 

     
 foys; dk eksyj nzO;ekufoy;u dk vk;ru ¼L esa½

           foys; inkFkZ dk nzO;eku ¼g esa½
¾  1000
  foys; dk eksyj nzO;eku  foy;u dk vk;ru ¼mL esa½

vr%  1000
VM

WM
w




 --- ¼38½

W - foys; dk nzO;eku ¼g esa½
Mw - foys; dk eksyj nzO;eku
V - foy;u dk vk;ru ¼mL esa½

      ,d L foy;u esa foys; inkFkZ
   dk nzO;eku ¼g esa½

    eksyjrk (M) ¾ 
            foys; dk eksyj nzO;eku

   foys; inkFkZ dh ek=k ¼g/L esa½
;k  eksyjrk (M) ¾ 

        foys; dk eksyj nzO;eku

vr% inkFkZ dh ek=k ¼g/L esa½ ¾
¾ eksyjrk (M)  eksyj nzO;eku (Mw)

eksyjrk ds lw= ¼1½ ls &
;fn foys; inkFkZ ds eksyksa dh la[;k ¾ 1] foy;u dk vk;ru
¾ 1 L gks rks eksyjrk (M) ¾ 1 gksxhA ,sls foy;u dks eksyj
foy;u dgsaxsA vr% eksyj foy;u dks fuEufyf[kr izdkj
ifjHkkf"kr dj ldrs gSA
og foy;u ftlds ,d L vk;ru esa foys; inkFkZ dk ,d
eksy ?kqyk gqvk gks] eksyj foy;u (Molar Solution) dgykrk
gSA bldh eksyjrk (M) = 1 gksrh gSA bls M ls iznf'kZr djrs
gSA

blh izdkj ftu foy;uksa dh eksyjrk 10
1,

2
1

 o 100
1

 gks rks

bUg s a Øe'k% lseh ek syj (Semimolar), Mslhek syj
(Decimolar), lsUVh eksyj (Centimolar) foy;u dgrs gSaA

bUgsa Øe'k% 10
M,

2
M

 o 100
M

 ls iznf'kZr djrs gSA

uksV %
1- eksyjrk rki ls izHkkfor gksrh gS] vFkkZr~ rki c<+us ij ?kVrh
gSA
2- nks fHkUu&fHkUu lkUnzrkvksa ds foy;uksa dks feykus
ij cus foy;u dh eksyjrk % tc M1 eksyjrk ds foy;u
dk V1 vk;ru] M2 eksyjrk ds foy;u ds V2 vk;ru esa
feyk;k tkrk gS rc ifj.kkeh foy;u ¼vk;ru V1 + V2½ dh
eksyjrk M3 fuEufyf[krkafdr lehdj.k }kjk O;Dr dh tkrh
gS &

M1V1 + M2V2 = M3 (V1 + V2½
mnkgj.k 2 & 40 g NaOH foy;u 250 mL foy;u esa
?kqyk gS foy;u dh eksyjrk Kkr dhft,A ¼Na = 23, O = 16,
H =1½
gy & fn;k x;k gS %
¼1½ NaOH dk nzO;eku ¾ 4-0 g
¼2½ foy;u dk vk;ru ¾ 250 mL
iwNk x;k gS %
NaOH foy;u dh eksyjrk ¾ \

            foys; ds eksyksa dh la[;k
 lw=&eksyjrk (m) ¾ 1000
                    foy;u dk vk;ru ¼mL½

NaOH dk eksyj nzO;eku ¾ 23 $ 16 $ 1 ¾40
       nzO;eku

        NaOH ds eksyksa dh la[;k ¾ 
    eksyj nzO;eku
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       4
¾   ¾  0-2 mol
      40

                0-1
          eksyjrk  ¾   1000

                250

¾ 0-4 M
mnkgj.k 3 & 350C ij  H2SO4 foy;u dk ?kuRo 1-84
g/L gSA ;fn bl foy;u dk nzO;eku izfr'kr 98 gks rks
bldh eksyjrk Kkr dhft,A
gy & foy;u dk nzO;eku izfr'kr ¾ 98 izfr'kr ls rkRi;Z
100 xzke foy;u esa H2SO4 dk nzO;eku ¾ 98 g
vr% foy;u dk nzO;eku ¾ 100 g

foy;u dk ?kuRo ¾ 1-84 g mL–1

      foy;u dk nzO;eku
   foy;u dk vk;ru ¾  

       foy;u dk ?kuRo

  100 g
¾ 
      1-84 g mL–1

      
100

¾  mL
      

1-84

  
84.1

100
 mL foy;u esa H2SO4 dk nzO;eku ¾ 98 g

 1000 mL foy;u esa H2SO4 dk nzO;eku

¾ 100
100084.198 

¾ 981-8410 g
  vr% H2SO4 foy;u dh lkUnzrk ¾ 981-8410 g/L
 H2SO4 foy;u dh eksyjrk

 
          H2SO4 foy;u dh lkUnzrk g/L
¾ 

                      H2SO4 dk eksyj nzO;eku

 
    98  1-84  10
¾  ¾ 18-4 mol/L

                   98

vr% H2SO4 foy;u dh eksyjrk ¾ 18-4 M

5-2-6 eksyy foy;u (Molal Solution) & eksyy foy;u
dks Li"V :i ls le>us ds fy, gesa foy;u dh lkUnzrk dh

eksyyrk ds :i esa tkudkjh gksuh pkfg,A
eksyyrk (Molality) & 1 Kg ¼1000 g½ foyk;d esa ?kqys gq,
foys; inkFkZ ds eksyksa dh la[;k foy;u dh eksyyrk dgykrh
gSA bls m ls n'kkZrs gSA

  foys; inkFkZ ds eksyksa dh la[;k
eksyyrk (m) ¾ 

                     foyk;d dk Hkkj ¼kg esa½

--- ¼39½

      foys; inkFkZ dk nzO;eku ¼g esa½
 eksyksa dh la[;k ¾ 

                        foys; dk eksyj nzO;eku

;k eksyjrk (m) ¾

foys; dk nzO;eku ¼g esa½  1000

foys; inkFkZ dk eksyj nzO;eku  foyk;d dk nzO;eku ¼g esa½

--- ¼40½

WM
1000wm

w 




m - eksyyrk
Mw - eksyj nzO;eku
W - foyk;d dk nzO;eku ¼g esa½

eksyyrk ds lw= ¼1½ ls %
;fn foys; ds eksyksa dh la[;k ¾ 1 gks rFkk foyk;d dk
nzO;eku = 1 kg gks rks eksyyrk (m) = 1 gksxh ,sls foy;u dks
eksyy foy;u dgsaxsA bls fuEufyf[kr izdkj ifjHkkf"kr dj
ldrs gSA
og foy;u ftlesa foyk;d ds ,d fdyksxzke nzO;eku esa
foys; inkFkZ dk ,d eksy ?kqyk gks eksyy (molal) foy;u
dgykrk gSA bls m ls iznf'kZr djrs gSA bldh eksyyrk (m)
= 1 gksrh gSA

blh izdkj ,sls foy;u ftudh eksyyrk,a 10
1,

2
1

 o 100
1

 gks

rks Øe'k% lseh eksyy (Semimolal), Mslheksyy (Decimolal)
o lsUVh eksyy (Centimolal) foy;u dgykrs gSaA bUgsa Øe'k%

10
m,

2
m

 o 100
m

 ls iznf'kZr djrs gSA eksyyrk rki ij fuHkZj

ugha djrh gSA
mnkgj.k 4 & ,d yo.k dk eksyj nzO;eku 60 gS] bl yo.k
ds 9-0 g dks 250 g ty esa ?kksyk x;kA foy;u dh eksyyrk
dh x.kuk djksA
gy & fn;k x;k gS %
yo.k dk nzO;eku ¾ 9-0 g
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yo.k dk eksyj nzO;eku ¾ 60
foyk;d dk nzO;eku ¾ 250 g
iwNk x;k gS %
eksyyrk ¾\
lw= iz;qDr djuk gS %

         foys; dk nzO;eku ¼g esa½
 eksyyrk ¾  1000
            foys; inkFkZ dk eksyj nzO;ekufoyk;d

dk nzO;eku ¼g esa½

m 6.0

1000
25060
0.9








bUgsa Hkh tkfu, & foy;u dh lkUnzrk dks fuEufyf[kr ds
:i esa Hkh O;Dr fd;k tkrk gS &
¼1½ nzO;eku izfr'krrk (% w/w) & 100 g foy;u esa
mifLFkr foys; dh g ek=k] mldh nzO;eku izfr'krrk (% w/w)
dgykrh gSA

                foys; dk nzO;eku
nzO;eku izfr'krrk ¾  100
(% w/w)               foy;u dk nzO;eku

¼2½ vk;ru izfr'krrk (% v/v) & foy;u ds 100 mL esa
mifLFkr foys; ds feyhyhVj esa vk;ru mldh vk;ru izfr'krrk
dgykrh gSA

             foys; dk vk;ru ¼mL esa½
vk;ru izfr'krrk ¾ 100
(% v/v)              foy;u dk vk;ru ¼mL½

¼3½ nzO;eku vk;ru izfr'krrk (% w/v) & 100 mL
foy;u esa foys; dh g esa ek=k] mldh nzO;eku vk;ru
izfr'krrk (% w/v) dgykrh gSA
nzO;eku&vk;ru izfr'krrk (% w/v) =

foys; dh ek=k ¼g esa½
   100
      foy;u dk vk;ru ¼mL½

10% (w/w), 10% (w/v) Xywdksl foy;u ls rkRi;Z D;k gS \
10% (w/w) Xywdksl foy;u ls rkRi;Z 100 g foy;u esa 10g
Xywdksl ?kqyk gSA
10% (w/v) Xywdksl ls rkRi;Z 100 mL foy;u esa 10 g
Xywdksl ?kqyk gSA
blh izdkj 10% (v/v) ,FksukWy dk tyh; foy;u ls rkRi;Z&
10 mL ,FksukWy dks ty esa ?kksydj foy;u dk vk;ru 100
feyh- cuk fy;k x;k gSA
¼4½ ikV~Zl ij fefy;u ¼ppm esa lkUnzrk½ & foy;u ds

10 yk[k ¼106½ Hkkx esa mifLFkr foys; ds Hkkxksa dh la[;k
ppm dgykrh gSA

    foys; ds Hkkxksa dh la[;k
ppm =  106
         foy;u ds dqy Hkkxksa dh la[;k

    foys; dk nzO;eku ¼g½
 ppm (w/w) =  106

           foy;u dk nzO;eku ¼g½

  foys; dk nzO;eku ¼g esa½
 ppm (w/v) =  106

        foy;u dk vk;ru ¼mL esa½

uksV % ok;qe.My esa iznw"kdksa dh ek=k o ty esa iznw"kdksa dh
ek=k dks ppm esa O;Dr fd;k tkrk gSA
lkUnzrk ds ek=dksa esa ijLij lEcU/k &
1- N o M esa lEcU/k % N = M  n ¼xq.kkad½

      eksyj nzO;eku
n ¼xq.kkad½ = 
                rqY;kadh Hkkj

(n xq.kkad ¾ vEy dh {kkjdrk] {kkjd dh vEyrk] vkWDlhdkjd
ds vkWDlhdj.k vad esa deh o vipk;d ds vkWDlhdj.k vad
esa of̀)] vk;u ij vkos'k½
2- % (w/v) = % (w/w)  d

vr% d = foy;u dk ?kuRo
ek=k ¼g/L½ = % (w/v)  10 = %
% (w/w)  10  d

% (w/v)10         % (w/w)10d
N =   = 
        rqY;kadh Hkkj        rqY;kadh Hkkj

% (w/v)10         % (w/w)10d
M =   = 
       eksyj nzO;eku        eksyj nzO;eku

3- % (w/v) = ppm (w/v)  10–4

vr%

     ppm (w/v)10–3             ppm (w/v)10–3
N =  , M =  
        rqY;kadh Hkkj           eksyj nzO;eku

5-2-7 larÌr foy;u o vlarÌr foy;u (Saturated
Solution and Unsaturaded Solution) & larÌr o vlarÌr
foy;uksa dks Li"V djus ds fy, Bksl dh nzo foyk;d esa
foys;rk ij fopkj djrs gSa] fdlh Bksl dks nzo foyk;d esa
Mkyus ij ;g ?kqyus yxrk gS] bls foyhuhdj.k dgrs gSa] lkFk
gh foy;u ls foys; ds d.k Bksl foys; ds d.kksa ls la?kV~V
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dj foy;u ls Bksl ds :i esa iF̀kd gks tkrs gSaA bl izfØ;k
dks fØLVyhdj.k dgrs gSaA tc nksuksa fojks/kh izfØ;kvksa dh nj
leku gks tkrh gS rks foy;u esa fuEufyf[kr xfrd lkE;
LFkkfir gks tkrk gS &

foys; $ foyk;d  foy;u
bl fLFkfr esa fn;s x;s rki o nkc ij foy;u esa mifLFkr
foys; dh lkUnzrk fLFkj gks tkrh gSa blesa vkSj foys; ugha
?kqyrkA tc foys; xSl gks rc Hkh ;gh gksrk gSA ;gh foy;u
ds larÌrrk dh fLFkfr dgykrh gS rFkk ,sls foy;u dks larÌr
foy;u dgrs gSaA
larÌr foy;u (Saturated Solution) & og foy;u ftlesa
fn;s x;s rki ,oa nkc ij vkSj vf/kd foys; ugha ?kksyk tk
lds] larÌr foy;u dgykrk gSA

vFkok
og foy;u tks fcuk ?kqys foys; ds lkFk xfrd lkE; esa gksrk
gS] larÌr foy;u dgykrk gSA

vFkok
og foy;u ftlesa fn;s x;s rki ,oa nkc ij foyk;d dh nh
xbZ ek=k esa foys; dh vf/kdre ek=k ?kqyh gks] larÌr foy;u
dgykrk gSA
uksV % lar̀Ir foy;u dh eksyj lkUnzrk dks foys;rk (mol L–1)
dgrs gSaA
vlarÌr foy;u (Unsaturated Solution) & og foy;u
ftlesa fn;s x;s rki ,oa nkc ij foys; dh vkSj vf/kd ek=k
?kksyh tk lds] vlarÌr foy;u dgykrk gSA
vlarÌr foy;u esa foyk;d dh nh xbZ ek=k esa fn;s x;s rki
,oa nkc ij foys; dh mldh foys;rk ls de ek=k ?kqyh gksrh
gSA

5-3 mRizsj.k (Catalysis)
lu~ 1835 esa cthZfy;l us vfHkfØ;k osxksa ij ckgjh

inkFkksZa ds izHkko dk v/;;u djds ik;k fd bu ckgjh inkFkksZa
dh mifLFkfr esa jklk;fud vfHkfØ;kvksa ds osx c<+ tkrs gSa
fdUrq ckgjh inkFkZ jklk;fud vfHkfØ;kvksa ds i'pkr~ nzO;eku
,oa jklk;fud nf̀"V ls vifjofrZr jgrs gSA tSls KClO3 dks
mPpki ¼653 k½ xeZ djus ij blds vi?kVu ls O2 de ek=k
esa izkIr gksrh gS fdUrq KClO3 esa MnO2 dh FkksM+h ek=k Mkydj
de rki ij xeZ djus ij dkQh vf/kd ek=k esa O2 izkIr gkrh
gSA vfHkfØ;k ds vUr esa MnO2 ds nzO;eku o la?kVu esa dksbZ
ifjorZu ugha gksrkA cthZfy;l us bu ckgjh inkFkksZa dks mRizsjd
(Catalyst) dgkA
uksV % QkWLQksjl vEy (H3PO3) dh mifLFkfr ls H2O2 ds

vi?kVu dh nj ?kV tkrh gSA ¼_.kkRed mRizsj.k½A

5-3-1 ifjHkk"kk &
mRizsj.k (Catalysis) & os inkFkZ tks jklk;fud vfHkfØ;k
ds i'pkr~ jklk;fud ,oa ek=kRed :i ls vifjofrZr jgrs
gq, Hkh vfHkfØ;k dh nj dks ifjofrZr ¼c<+k vFkok ?kVk½ dj
nsrs gSa mRizsjd dgykrs gSa] rFkk mRizsjd (Catalyst) }kjk
jklk;fud vfHkfØ;k osx esa ifjorZu dh ifj?kVuk mRizsj.k
dgykrh gSA

5-3-2 mRizsj.k ds izdkj (Type of Catalysis) & mRizsj.k
izfØ;k dk oxhZdj.k nks vk/kkjksa ij fd;k tkrk gS &
HkkSfrd voLFkk ds vk/kkj ij % mRizsjd vkSj vfHkdkjdksa
dh HkkSfrd voLFkk ds vk/kkj ij mRizsj.k dks eq[;r% nks lewgksa
esa foHkkftr fd;k tkrk gS &
¼d½ lek axh mRiz sj.k (Homogeneous Catalysis) &
tc vfHkdkjd ,oa mRizsjd leku izkoLFkk esa ¼,d gh HkkSfrd
voLFkk esa½ gksrs gS rks ,sls izØe dks lekaxh mRizsj.k dgrs gSaA
lekaxh mRizsj.k dh izkoLFkk nzo ;k xSl gksrh gSA mnkgj.k &
[ I ] xSl izkoLFkk okys lekaxh mRizsj.k izØe &
1. H2SO4 ds fuekZ.k dh lhlk d{k fof/k esa NO mRizsjd dh
mifLFkfr esa SO2 dk O2 ds lkFk vfHkfØ;k }kjk SO3 esa

vkDlhdj.k SO2(g) + O2(g)   )g(NO  2 SO3(g)
;gka vfHkdkjd SO2 o O2 rFkk mRizsjd NO ¼ukbfVªd
vkDlkbM½ leku HkkSfrd voLFkk esa gSA

2. H2(g) + Cl2(g)
   )g(2OH  2 HCl (g)

;gka vfHkdkjd H2 o Cl2 rFkk mRizjsd ty ok"i (H2O(g)) dh
HkkSfrd voLFkk leku gSA
3. CH3CHO(g)   )g(I2  CH4(g) + CO(g)
[ II ] nzo voLFkk okys lekax mRizsj.k izØe &
1- ruq H2SO4 dh mifLFkfr esa 'kdZjk dk ty vi?kVu

C12H22O11(aq) + H2O (l)   )aq(4SO2H

¼'kdZjk dk tyh; foy;u½
 C6H12O6 (aq) + C6H12O6 (aq)
    Xywdksl         ÝDVksl

;gk¡ vfHkdkjd o mRizsjd nksuksa dh izkoLFkk nzo gSA
2- gkbMªksDyksfjd vEy ds H+ vk;uksa }kjk esfFky ,slhVsV dk
ty vi?kVu&

CH3COOCH3(l) + H2O (l)   )aq(HCl

CH3COOH (aq) + CH3OH(aq)
;gk¡ mRizsjd o vfHkdkjd nksuksa dh izkoLFkk nzo gSA
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¼[k½ fo"kek axh mRiz sj.k (Heterogenous Catalysis) &
og mRizsjdh; izØe ftlesa vfHkdkjd ,oa mRizsjd fHkUu
izkoLFkkvksa esa gksrs gSa] fo"kekaxh mRizsj.k dgykrk gSA mnkgj.k&
1- H2SO4 fuekZ.k dh lEidZ fof/k esa Pt mRizsjd dh mifLFkfr
esa SO2 dk SO3 esa vkWDlhdj.k&

 2SO2(g) + O2(g)  )s(Pt  2 SO3(g)
;gk¡ vfHkdkjd xSlh; o mRizsjd Bksl izkoLFkk esa gSA
2- veksfu;k fuekZ.k ds gScj fof/k Fe(s) mRizsjd dh mifLFkfr
N2 o H2 dk la;ksx&

 N2(g) + 3 H2(g) Fe(s), Al O (s)2 2

773 K, 200 atm  2 NH3(g)

;gk¡ vfHkdkjd xSlh; o mRizsjd Bksl izkoLFkk esa gSA
3- ukbfVªd vEy ds vkWLVokYM izØe esa] mRizsjd IysVhue xkWt
(Pt) dh mifLFkfr esa veksfu;k dk NO esa vkWDlhdj.k &

4 NH3(g)  + 5O2(g)  )s(Pt  4 NO (g) + 6 H2O(g)
4- lw{e foHkkftr Ni mRizsjd dh mifLFkfr esa rsyksa dk
gkbMªkstuhdj.k &

ouLifr rsy  (l), + H2(g)   )s(Ni  ouLifr ?kh (s)
;gk¡ ,d vfHkdkjd nzo nwljk xSlh; o mRizsjd Bksl gSA
5- esFksukWy dk vkS|ksfxd fuekZ.k &

CO(g) + 2 H2(g)    )s(3O2Cr)s(ZnO  CH3OH(g)
;gk¡ vfHkdkjd xSlh; o mRizsjd Bksl izkoLFkk esa gSA
dk;Zfof/k ds vk/kkj ij &  mRizsjd dh dk;Zfof/k ds
vk/kkj ij mRizsj.k dks pkj oxksZa esa foHkkftr fd;k x;k gS &
1- /kukRed mRizsj.k (Positive Catalysis) & mRizsj.k
dh og izfØ;k ftlesa mRizsjd }kjk fdlh jklk;fud vfHkfØ;k
dh nj c<+k nh tkrh gS] /kukRed mRizsj.k ;k ldkjkRed
mRizsj.k dgykrh gS rFkk mRizsjd /kukRed mRizsjd dgykrs gSaA
mnkgj.k &
(i) Dyksjhu ds fuekZ.k dh MsdkWu fof/k esa CuCl2 /kukRed
mRizsjd gSA

4 HCl + O2 
CuCl2

723 K  2 H2O + 2 Cl2
(ii) gkbMªkstu ijkWDlkbM ds vi?kVu esa Pt /kukRed mRizsjd
dk dk;Z djrk gSA

4 H2O2 Pt  4 H2O  +  2O2

(iii) iksVSf'k;e DyksjsV dk vi?kVu &
2 KClO3   2MnO  2 KCl + 3O2

;gk¡ MnO2 /kukRed mRizsjd gSA
(iv) H2SO4 fuekZ.k dh lEidZ fof/k esa IysVhuhd̀r ,LcsLVkWl
;k V2O5 /kukRed mRizsjd dk dk;Z djrs gSaA

2 SO2 + O2 
Pt or V O2 5

720 K, 2 bar  2 SO3

SO3 + H2SO4   H2S2O7

H2S2O7 + H2O   2 H2SO4

uksV % lkekU;r% mRizsjd 'kCn /kukRed mRizsjd ds fy, gh
iz;qDr gksrk gSA
(v) ukbfVªd vEy ds fuekZ.k dh vksLVokYM fof/k esa Pt
/kukRed mRizsjd ds :i esa dk;Z djrk gSA

4 NH3 + 5 O2 
Pt xkWt

500 K, 9 bar  4 NO + 6 H2O

2 NO + O2   2 NO2

3 NO2 + H2O   2 HNO3  +  NO

2- _.kkRed ;k udkjk Red mRi z sj.k  (Negative
Catalysis) & mRizsj.k dh og izfØ;k ftlesa mRizsjd fdlh
jklk;fud vfHkfØ;k dh nj dks ?kVk nsrk gS] _.kkRed
mRizsj.k dgykrh gS rFkk mRiszjd _.kkRed mRizsjd dgykrs
gSA mnkgj.k &
(i) gkbMªkstu ijkWDlkbM dk H2O o O2 esa vi?kVu gksrk gS]
fdUrq blesa vYi ek=k esa QkWLQksfjd vEy (H3PO4) ;k
fXyljkWy feykus ij H2O2 ds vi?kVu dh nj ?kV tkrh gSA
;gka H3PO4 ;k fXyljkWy _.kkRed mRizsjd gSA

2 H2O2 
H PO3 4

;k fXyljkWy
 2 H2O + O2

(ii) Na2SO3 dk ok;q dh O2 }kjk Na2SO4 esa vkWDlhdj.k
gksrk gSA blesa C2H5OH feykus ij vfHkfØ;k dk osx ?kV
tkrk gSA ;gk¡ ,sFkukWy _.kkRed mRizsjd gSA

2 Na2SO3 + O2  2 Na2SO4

(iii) izdk'k o ok;q dh mifLFkfr esa DyksjksQkWeZ dk fo"kSyh xSl
QkWLthu (COCl2) esa vkWDlhdj.k gksrk gS] bls jksdus ds fy,
DyksjksQkWeZ dks jaxhu dkap dh cksryksa esa 2 izfr'kr ,sFkukWy
feykdj j[kk tkrk gS tks QkWLthu dks ,fFky dkcksZusV esa cny
nsrk gS] tks bl vfHkfØ;k ds fy, _.kkRed mRizsjd gSA

    2 CHCl3 + O2 
hv

[2% C H OH]2 5
 2 COCl2 + 2 HCl

3- Lor% mRizsj.k (Auto catalysis) & mRizsj.k dh og
izfØ;k ftlesa jklk;fud vfHkfØ;k esa cuk ,d mRikn Lo;a
ml vfHkfØ;k ds fy;s mRizsjd dk dk;Z djus yxrk gS rks bl
izdkj ds mRizsj.k dks Lor% mRizsj.k dgrs gSa rFkk mRizsjd
vfHkfØ;k dk og mRikn Lo% mRizsjd dgykrk gSA mnkgj.k%
1- ,fFky ,slhVsV dk ty vi?kVu &

CH3COOC2H5+H2O  CH3COOH  + C2H5OH
      ¼,fFky ,slhVsV½         ¼Lo% mRizsjd½
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bl vfHkfØ;k esa ,lhfVd vEy Lo% mRizsjd gSA izkjEHk esa bl
vfHkfØ;k dk osx de gksrk gS fdUrq /khjs&/khjs vfHkfØ;k ds
QyLo:i cus CH3COOH (H + }kjk mRçsfjr½ dh ek=k c<+us
ij osx c<+rk tkrk gS] D;ksafd ;g vEy izsfjr vfHkfØ;k gSA
2- ruq H2SO4 dh mifLFkfr esa KMnO4 }kjk vkWDlsfyd vEy
(H2C2O4) dk vkWDlhdj.k &

2 KMnO4 + 5 (COOH)2 + 3 H2SO4 
2 MnSO4 +K2SO4 + 10 CO2 + 8 H2O

           ¼Lo% mRizsjd½
bl vfHkfØ;k esa cuk mRikn MnSO4 Lo% mRizsjd dk dk;Z
djrk gSA izkjEHk esa bl vfHkfØ;k dk osx de gksrk gSA
vfHkfØ;k ds QyLo:i MnSO4 cuus  ls bldh ek=k c<+us
ls osx c<+us yxrk gSA

4- izsfjr mRizsj.k (Induced Catalysis) & mRizsj.k dh og
izfØ;k ftlesa nks ,d lkFk gksus okyh vfHkfØ;kvksa esa ,d
vfHkfØ;k nwljh vfHkfØ;k dks mRizsfjr djrh gS rks bls izsfjr
mRiszj.k dgrs gSa rFkk izsfjr djus okyh vfHkfØ;k dks izsfjr
mRizsjd dgk tk ldrk gSA mnkgj.k& lksfM;e lYQkbV
(Na2SO3) dk foy;u ok;q esa vkWDlhd̀r gks tkrk gS fdUrq
lksfM;e vklhZukbV (Na2ASO3) foy;u dk Lora= :i ls
ok;q esa vkWDlhdj.k ugha gksrk gSA ;fn Na2SO3 o Na2ASO3
nksuksa foy;uksa dks feykdj ok;q esa j[kus ij nksuksa inkFkksZa dk
vkWDlhdj.k gks tkrk gSA
vfHkfØ;k&1

Na2SO3  
½ O  2 ¼ok;q½  Na2SO4 ¼Lora= :i ls gksrh gS½

vfHkfØ;k&2

Na3AsO3
½ O  2 ¼ok;q½ Na3AsO4¼Lora= :i ls ugha gksrh gS½

fdUrq vfHkfØ;k&2] vfHkfØ;k&1 ds lkFk gksrh gSA
vr% vfHkfØ;k&1] vfHkfØ;k&2 dks izsfjr djrh gSA

fo'ks"krk,¡ &
1- mRizsjd vifjofrZr jgrk gS & fdlh Hkh mRizsjd dh
vfHkfØ;k esa mRizsjd dh ek=k o jklk;fud laxBu vifjofrZr
jgrh gSA
2- mRizsjd dh lw{e ek=k esa vko';drk gksrh gS &
lkekU;r% mRizsjd dh lw{e ek=k gh mRizsj.k ds fy, l{ke gksrh
gS] D;ksafd vfHkfØ;k ds nkSjku mRizsjd dh ek=k O;; ugha gksrh
gS] mnkgj.k ds fy, 1 xzke foHkkftr Pt, 106 yhVj H2O2 dk
vi?kVu djus ds fy, i;kZIr gksrk gSA
3- mRizsjd vfHkfØ;k dks izkjEHk ugh a djrk g S &
mRizsjd fdlh jklk;fud vfHkfØ;k dks izkjEHk ugha djrk]

dsoy vfHkfØ;k dh nj esa ifjorZu djrk gSA ;g vfHkfØ;k
dks de lfØ;.k ÅtkZ dk ekxZ iznku dj vfHkfØ;k dh nj
dks c<+k nsrk gSA
4- mRiz sjd dh fØ;k fof'k"V gksrh gS & vf/kdka'k
mRizsj.k dh vfHkfØ;kvksa esa mRizsjd fof'k"Vrk n'kkZrs gSa] tSls
MnO2, KClO3 ds vi?kVu dks mRizsfjr djrk gS fdUrq KClO4
;k KNO3 ds vi?kVu dks ugha djrkA tks n'kkZrk gS fd
mRizsj.k dh izd̀fr fof'k"V gksrk gSA
viokn % /kkrq,¡ tSls Fe,Ni, Pt, Pd dbZ vfHkfØ;kvksa dks
mRizsfjr djrh gSA
5- vuqdwyre rki & mRizsjd dh lfØ;rk ,d fo'ks"k rki
ijkl ij vf/kdre gksrh gS] bls vuqdwyre rki dgrs gSaA
6- mRizsjd lkE; lkUnz.k dks izHkkfor ugha djrk &
pwafd mRizsjd mRØe.kh;  vfHkfØ;k esa fufgr vxz ,oa izrhi
nksuksa vfHkfØ;kvksa ds osxksa dks leku :i ls izHkkfor djrk gS]
blfy, lkE; feJ.k dk laxBu mRizsjd ls izHkkfor ugha gksrk
gSA
7- o/kZd (Promoter) & ,sls inkFkZ tks Lo;a mRizsjd ds
:i esa dk;Z ugha djrs fdUrq mRizsjd dh lfØ;rk dks c<+kdj
vfHkfØ;k dh nj dks c<+kus esa lgk;d gksrs gSa] o/kZd dgykrs
gSaA tSls veksfu;k ds fuekZ.k dh gScj fof/k esa Fe pw.kZ mRizsjd
gksrk gSA blesa vYi ek=k esa eksfyCysMue (Mo) feykus ij ;g
Fe pw.kZ dh mRizsjd lfØ;rk dks c<+kdj vfHkfØ;k dh nj dks
c<+k nsrk gSA vr% ;gka Mo o/kZd gSA
8- mRizsjd fo"k (Catalyst Poisons) & os inkFkZ tks
mRizsjd dh lfØ;rk dks iw.kZ ;k vkaf'kd :i ls ckf/kr djds
vfHkfØ;k dh nj dks ?kVk nsrs gSa] mRizsjd fo"k ;k izfrmRizsjd
(Anticatalyst) dgykrs gSaA tSls &
1- veksfu;k la'ys"k.k dh gScj fof/k esa H2S dh vYi ek=k
mRizsjd Fe pw.kZ dh lfØ;rk dks u"V dj nsrh gSaA ;gka H2S
mRiszjd fo"k dh rjg dk;Z djrh gSA
2- H2SO4 fuekZ.k dh lEidZ fof/k esa As2O3 dh vYi ek=k
mRizsjd IysVhuhÑr ,sLcsLVkWl dh fØ;k'khyrk dks ckf/kr dj
nsrh gSA vr% mRizsjd As2O3 fo"k gSA blfy, vktdy
IysVhuhd̀r ,sLcsLVkWl ds LFkku ij V2O5 dks mRizsjd ds :i
esa ysrs gSa] tks mRizsjd fo"k ls vizHkkfor jgrk gSA
uksV % vk;ju] dksykWbMh IysVhue rFkk fudSy ds fy, Øe'k%
CO, HCN o Br2 ok"i mRizsjd fo"k gSA

,atkbe mRizsj.k (Enzyme Catalysis) & ukbVªkstu ;qDr
tfVy dkcZfud ;kSfxd ¼izksVhu ds v.kq½ tks ltho dksf'kdkvksa
esa mRiUu gksrs gSa] rFkk tSo jklk;fud vfHkfØ;kvksa dks mRizsfjr
djrs gSa] ,atkbe dgykrs gSA bUgsa tSo mRizsjd (Bio
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Catalyst) Hkh dgk tkrk gSA
;s ty esa dksykWbMh foy;u cukrs gS] blfy, ;s lw{e fo"kekaxh
mRizsjd (Micro Heterogenous Catalyst) Hkh dgykrs gSaA
mRizsj.k dh og izfØ;k ftlesa ,atkbe mRizsjd dk dk;Z djrk
gS] bl ifj?kVuk dks ,atkbe mRizsj.k dgk tkrk gSaA bls tSo
jklk;fud mRizsj.k Hkh dgk tkrk gS] D;ksafd ,atkbeksa dks tSo
mRizsjd Hkh dgrs gSaA mnkgj.k &
1- LVkpZ dk ekYVksl esa ifjorZu &

2 (C6H10O5)n(aq)+nH2O  Diastase nC12H22O11(aq)

¼LVkpZ½                    ¼ekYVksl½
2- ekYVksl dk Xywdksl esa ifjorZu &

C12H22O11(aq) +H2O  Maltase  2 C6H12O6(aq)

¼ekYVksl½               ¼Xywdksl½
3- lwØksl ¼b{kq 'kdZjk½ dk izfrykseu &

C12H22O11 (aq) + H2O  Invertase

¼lwØksl½
C6H12O6(aq)  +  C6H12O6(aq)
¼Xywdksl½      ¼ÝDVksl½

4- Xywdksl dk ,sFkukWy esa ifjorZu &
C12H22O6 (aq)  Zymase 2 C2H5OH (aq) + 2 CO2(g)

¼Xywdksl½ ¼,FksukWy½
5- ;wfj;k dk veksfu;k o dkcZu Mkb vkWDlkbM esa vi?kVu

NH2CONH2(aq) + H2O (l)  Urease 2 NH3  +  CO2

¼;wfj;k½
nw/k dk ngh esa ifjorZu ysDVkscSflyl ,atkbe }kjk gksrk gSA
,atkbe mRizsj.k ds vfHky{k.k &
1- loksZÙke n{krkA
2- mPp fof'k"V izd̀fr ds dkj.k ,d ,atkbe ,d gh vfHkfØ;k
dks mRizsfjr djrk gSA
3- ,atkbe mRizsj.k ds fy, vuqdwyre rki 298&310 K gksrk
gSA ftl ij ,atkbe lokZf/kd lfØ; gksrs gSaA ;g ekuo 'kjhj
dk rkiØe gh gksrk gSA
4- ,atkbe mRizsj.k dh vuqdwyre pH = 5-7 gksrh gS] ftl ij
nj vf/kd gksrh gSA
5- tks inkFkZ ,atkbe dh lfØ;rk c<+k nsrs gSa] lg&,atkbe
dgykrs gS] ;s lk/kkj.kr;k /kkfRod vk;u Na+, nn

2+, Co2+,
Cu2+ vkfn gksrs gSa tks ,atkbeksa ds v.kqvksa ls nqcZy :i ls
vkcaf/kr gksdj mRizsjd dh lfØ;rk dks c<+k nsrs gSaA tSls
,feysl Na+ vk;uksa dh mifLFkfr esa cgqr lfØ; gksrk gSA
6- Hkkjh /kkfRod vk;u Hg2+, Ag+ ,atkbe dh lfØ;rk ?kVk
nsrs gSaA
fØ;kfof/k %

E  +  S     ES ¼lfØ;r ladqy½
ES     P   +  E

;gk¡ E&,atkbe] S &vfHkfØ;d] P&mRiknA

5-3-3 mRizsjd ds mi;ksx (Uses of Catalyst) & mRizsjdksa
dh mifLFkfr esa jklk;fud vfHkfØ;kvksa dh nj esa of̀) ds
lkFk&lkFk vfHkfØ;kvksa dh ifjfLFkfr;k¡ Hkh lqxe gks tkrh gSA
blds vfrfjDr mRizsjd ek=k esa dksbZ Hkh deh ugha gksrh gSA
blfy, mRizsjdksa dk mi;ksx fofHkUu inkFkksZa ds vkS|ksfxd
mRiknu esa fd;k tkrk gS] ftuesa izeq[k fuEufyf[kr gSa &
1- la'ysf"kr cgqydksa ds fuekZ.k esa & d̀f=e jcj] ikWfyFkhu]
ikWfyokbfuy DyksjkbM (PVC), cSdsykbV] ikWfy,LVj vkfn
fuekZ.k esa BF3, AlCl3, SnCl4, H2SO4, Na, K vkfn dk mi;ksx
mRizsjd ds :i esa fd;k tkrk gSA
2- lY¶;wfjd vEy ds fuekZ.k dh lEidZ fof/k &

2 SO2(g) + O2(g)  2 SO3(g)
SO3(g) + H2SO4   H2S2O7(l) (vksfy;e)
H2S2O7(l) + H2O   2 H2SO4(l)

blesa IysVhuhd̀r ,sLcsLVkWl ;k osusfM;e isUVkvkWDlkbM (V2O5)
mRizsjdksa dk mi;ksx fd;k tkrk gSA rki& 740 K] nkc&2 bar.
3- Dyksjhu ds fuekZ.k dk MsdkWu (Decon's Process)
izØe & ;gk¡ mRizsjd D;wfizd DyksjkbM (CuCl2) mi;ksx
fd;k tkrk gSA rki& 773 K.
4- H2 ¼gkbMªk stu½ fuekZ.k dk ckW'k izØe (Bosch's
Process) &

CO + H2 + H2O (l)   CO2(g) + 2 H2(g)
Water gas

iz;qDr mRizsjd & Fe2O3 ¼Qsfjd vkWDlkbM½ $ Cr2O3  ¼Øksfed
vkWDlkbM½ o/kZd ds :i esaA rki 673&873 K.
5- esFksukWy (CH3OH) ds la'ys"k.k esa &

CO (g) + 2 H2 (g)   CH3OH(l)
rki& 523 K  nkc& 200 ok;qe.MyA

mRizsjd & ftad vkWDlkbM (ZnO) $ Øksfed vkWDlkbM (Cr2O3)
o/kZd ds :i esaA
6- ukbfV ªd vEy ds fuek Z.k dh vkWLVokWYM fof/k
(Ostwald's process) &

4 NH3 (g) + 5 O2 (g)   4 NO (g) + 6 H2O(g)
4 NO (g) + O2   4 NO2 (g)
3 NO2 (g) + H2O (l)   2 HNO3 + NO

mRizsjd & IysVhuhd̀r ,sLcsLVkWl Pt / Rh  xkWt] rki& 500 K,
nkc&9 ckjA
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7- vek sfu;k ds fuek Z.k  ds g scj fof/ k  (Haber
Process) &

N2(g) + 3H2(g)   2 NH3 (g)
mRizsjd & lw{e foHkkftr Fe o Mo o/kZd ds :i esa] rki&
700 K, nkc & 200 ok;qe.My (atm)A
vktdy vkbju vkWDlkbM mRizsjd rFkk K2O o Al2O3 o/kZd
ds :i esaA
8- dksy ls isVª k sy ds la'ys"k.k dh cftZ;l fof/k
(Bergius Process) &

dksy (Coal) + H2(g)   gkbMªksdkcZuksa dk feJ.k
mRizsjd & Qsfjd vkWDlkbM (Fe2O3), rki&750 K,
nkc & 200 ok;qe.My (atm)A

9- ,Fkhu dk cgqyhdj.k &
nCH2 = CH2   [–CH2 – CH2]n

,Fkhu     ikWfyFkhu
mRizsjd & TiCl4 + R3Al ¼thxyj ukVk mRizsjd½
10- 'khjs (Molesses) ls ,sFksukWy ds fuekZ.k esa &
(a) C12H22O11 (aq)  +  H2O (l)  Invertase

   ¼lwØksl½
C6H12O6(aq)   +   C6H12O6(aq)
 ¼Xywdksl½      ¼ÝDVksl½

(b) C6H12O6 (aq)  Zymase 2 C2H5OH (l) + 2 CO2(g)

   ¼Xywdksl½ ¼,FksukWy½
tSo mRizsjd & buoVsZl o tkbesl ¼;hLV½ ,atkbe] rki&
298&303 K.
11- LVkpZ ls ,sFksukWy dk fuekZ.k &

(a) LVkpZ  Diastase  ekYVksl

(b) ekYVksl  Maltes  Xywdksl

(c) Xywdksl  Zymase ,sFksukWy

mRizsjd &
(a) Mk;LVsl ¼vadqfjr tkS½] rki & 323&333 K
(b) ekYVsl ¼;hLV½] rki& 298&303 K
(c) tkbesl ¼;hLV½] rki& 298&303 K

12- Mkb,fFky bZFkj fuekZ.k esa &
2 C2H5OH (l)   C2H5OC2H5  +   H2O
mRizsjd & lkUnz H2SO4] rki & 413 K

13- ,fFky ,sYdksgkWy ls ,slhfVd vEy dk fuekZ.k &
C2H5OH (l) + O2(g)   CH3COOH (l) + H2O(l)

tSo mRizsjd & ekbdksMekZ ,lhVkbM
(Micoderma Aceti), rki & 298&303 K.

egÙoiw.kZ fcUnq
1- os vfHkfØ;k,a tks ,d gh fn'kk esa pydj iwjh gks tkrh gS]

vuqRØe.kh; vfHkfØ;k,a dgykrh gSaA
2- ,slh vfHkfØ;k,a tks leku ifjfLFkfr;ksa esa nksuksa fn'kkvksa esa

¼vxz o izrhi½ lEiUu gksa] mRØe.kh; vfHkfØ;k,a dgykrh
gSaA lkE; LFkkiuk budh izeq[k fo'ks"krk,a gksrh gSA

3- mRØe.kh; vfHkfØ;kvksa dh og voLFkk tc vxz o izrhi
nksuksa fojks/kh vfHkfØ;k,a leku osx ls gksus yxrh gS
(Rf = Rb)] jklk;fud lkE;koLFkk dgykrh gSA
Rf = vxz vfHkfØ;k dk osx] Rb = izrhi vfHkfØ;k dk osxA

4- lkE;koLFkk ij ¼1½ vfHkdkjd o mRiknksa dh lkUnzrk fLFkj
gks tkrh gSA (2) G = 0

5- fdlh jklk;fud vfHkfØ;k dk osx fØ;kdkjh inkFkksZa ds
lfØ; nzO;ekuksa ds xq.kuQy ds lekuqikrh gksrk gSA ;g
xqYMcxZ o okxs }kjk izfrikfnr nzO;kuqikrh fØ;k dk
fu;e dgykrk gSA

        inkFkZ ds eksyksa dh la[;k
6- lfØ; nzO;eku ¾ 

           vk;ru ¼L esa½

7- Bksl dk lfØ; nzO;eku ¾ 1 gksrk gSA
8- lkE;koLFkk fLFkjkad (K) nks izdkj ds gksrs gSa &

lkUnzrk lkE; fLFkjkad Kc o vkaf'kd nkc lkE; fLFkjkad
Kp gksrs gSaA

9- Kc ;k Kp = Kf / Kb
;gka & Kf  ¾ vxz vfHkfØ;k dk osx fu;rkad]
Kb ¾ izrhi vfHkfØ;k dk osx fu;rkad

10- lkE;koLFkk fLFkjkad dk eku %
m1A  +  m2B     n1C   +   n1D

21

21

21

21

m
B

m
A

n
D

n
C

pmm

nn

c PP
PPK       

]B[]A[
]D[]C[K






11- Kp o Kc esa lEcU/k % Kp = Kc (RT)n

R = xSl fLFkjkad] T = ije rki] n  ¾ mRiknksa ds xSlh;
eksyksa dh la[;k & vfHkdkjdksa ds xSlh; eksyksa dh la[;k

& ;fn n = 0, Kp = Kc
& ;fn n = +ve, Kp > Kc
& ;fn n = –ve, Kp < Kc

12- lkE; fLFkjkad (Kc ;k Kp) vfHkdkjdksa dh izkjfEHkd lkUnzrk
ij fuHkZj ugha djrk] fuf'pr rki ij fLFkj gksrk gSA

13- lkE;koLFkk dks fuEufyf[kr dkjd izHkkfor djrs gSa&
lkUnzrk] nkc] rki ,oa vfØ; xSl feykus ijA

14- lekaxh lkE; esa fØ;kdkjd o mRikn ,d leku izkoLFkk
esa gksrs gSa] tcfd fo"kekaxh lkE; esa ,d ls vf/kd  izkoLFkk,sa
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gksrh gSaA
15- lkE;koLFkk ds vykok fdlh Hkh voLFkk ij jklk;fud

lkE; fu;e O;atd }kjk fn;s x;s lkUnzrk vuqikr dks
lkUnzrk yfC/k ;k vfHkfØ;k yfC/k (Qc) dgrs gSaA

 
 

 
 e

e
cc K           Q

vfHkdkjd

mRikn
o

vfHkdkjd

mRikn


;fn&Qc = Kc, rks vfHkfØ;k lkE; esa gksrh gSA
Qc > Kc, rks vfHkfØ;k izrhi fn'kk esa ?kfVr gksxhA
Qc < Kc, rks vfHkfØ;k vxz fn'kk esa ?kfVr gksxhA

16- (1) H2 + I2    2 HI vfHkfØ;k ds fy, n = 0

Kp = Kc = )xb)(xa(
x4 2



(2) 2 HI    H2  +  I2 vfHkfØ;k ds fy, n = 0

Kp = Kc = 2

2

)x2a(
x


(3) PCl5    PCl3  + Cl2
vfHkfØ;k ds fy, n = +ve

V)xa(
xK

2

C 
  22

2

xa
pxKp           


rFkk

P
1Vx 

(4) N2  +  3H2      2 NH3
vfHkfØ;k ds fy, n = –ve

22

22

p4

22

p)x1(27
)x2(x16K          

)x1(27
Vx4Kc







 rFkk

P
V
1x 

17- fo;kstu dh ek=k & lkE;koLFkk esa fdlh inkFkZ ds ,d
eksy dk tks va'k fo;ksftr gksrk gksA

)1n(D
DDx

0

0t






18- yk&'kkrsfy, dk fu;e& ̂ ^lkE;koLFkk ij fdlh fudk;
ds rki] nkc ;k lkUnzrk esa ifjorZu djus ij lkE; Lor%
ml fn'kk esa foLFkkfir gks tkrk gS] ftl fn'kk esa ml
ifjorZu dk izHkko u"V gks tk;sA**
lkUnzrk dk izHkko& vfHkdkjd dh lkUnzrk esa of̀) ls
lkE; vxz fn'kk esa foLFkkfir gksrk gS tcfd mRikn dh
lkUnzrk esa of̀) ls izrhi fn'kk esa foLFkkfir gksrk gSA
nkc dk izHkko & nkc esa of̀) ls lkE; vf/kd v.kqvksa
ls de v.kqvksa dh vksj tcfd nkc esa deh ls de v.kqvksa
ls vf/kd v.kqvksa dh vksj foLFkkfir gksrk gSA

vfHkdkjd o mRikn nksuksa ds v.kqvksa dh la[;k leku gksus
ij lkE; nkc ds izHkko ls vizHkkfor jgsxkA
rki dk izHkko %&
¼v½ Å"ek{ksih vfHkfØ;k ds fy, &
rki esa of̀)& izrhi vfHkfØ;k ds vuqdwy gksrh gSA
rki esa deh& vxz vfHkfØ;k ds vuqdwy gksrh gSA
¼c½ Å"ek'kks"kh vfHkfØ;k ds fy, &
rki esa of̀)& vxz vfHkfØ;k ds vuqdwy gksrh gSA
rki esa deh& izrhi vfHkfØ;k ds vuqdwy gksrh gSA

19- nks ;k nks ls vf/kd vo;oksa ¼inkFkksZa½ dk lekaxh feJ.k
foy;u dgykrk gSA

20- foy;u dh izkoLFkk foyk;d dh izkoLFkk gksrh gS bl
vk/kkj ij foy;uksa dks Bksl foy;u nzo foy;u ,oa xSl
foy;u esa oxhZd̀r fd;k tkrk gSA

21- foy;u dh lkUnzrk dks ek=kRed :i esa ukWeZyrk] eksyjrk
ls O;Dr fd;k tkrk gSA

             foys; inkFkZ ds rqY;kadksa dh la[;k
¼v½ ukWeZyrk (N) =  

                foy;u dk vk;ru ¼L esa½

              foys; inkFkZ ds eksyksa dh la[;k
¼c½ eksyjrk (M) =  

               foy;u dk vk;ru ¼L esa½

              foys; inkFkksZa ds eksyksa dh la[;k
¼l½ eksyyrk (m) =  

               foyk;d dk Hkkj ¼Kg esa½

22- og foy;u ftlesa fn;s x;s rki ,oa nkc ij vkSj vf/kd
foys; u ?kksyk tk lds] larÌr foy;u dgykrk gS rFkk
og foy;u ftlesa fn;s x;s rki ,oa nkc ij foys; dh
vkSj vf/kd ek=k ?kksyh tk lds ] vlar̀Ir foy;u dgykrk
gSA

23- os inkFkZ tks fdlh jklk;fud vfHkfØ;k ds i'pkr~
jklk;fud ,oa ek=kRed :i ls vifjofrZr jgrs gq, Hkh
vfHkfØ;k dh nj dks ifjofrZr dj nsrs gSa] mRizsjd dgykrs
gS rFkk ;g ifj?kVuk mRizsj.k dgykrh gSA

24- HkkSfrd voLFkk ds vk/kkj ij mRizsj.k dks eq[;r% nks oxksZa
esa foHkkftr fd;k tkrk gS &

¼v½ lekaxh mRizsj.k ¼c½ fo"kekaxh mRizsj.kA
25- dk;Zfof/k ds vk/kkj ij mRizsj.k fuEufyf[krfyf[kr izdkj

ds gksrs gSa &
¼v½ /kukRed mRizsj.k ¼c½ _.kkRed mRizsj.k
¼l½ Lor% mRizsj.k ¼n½ izsfjr mRizsj.k

26- mRizsjdksa dk fofHkUu m|ksxksa esa mi;ksx fd;k tkrk gSA
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vH;klkFkZ iz'u
oLrqfu"B iz'u %&
1- fdlh vfHkfØ;k esa lkE; LFkkfir gks tkus dk vFkZ gS fd &

¼v½ fØ;kdkjdksa o mRiknksa dh lkUnzrk leku gks tkrh gSA
¼c½ vxz o izrhi vfHkfØ;kvksa dh nj leku gks tkrh gSSA
¼l½ vxz vkSj izrhi nksuksa vfHkfØ;k,a cUn gks tkrh gSaA
¼n½ izrhi vfHkfØ;k dh nj 'kwU; gks tkrh gSA

2- vfHkfØ;k 2 NO(g) + Cl2(g)  2 NOCl(g) ds fy,
lkE; fLFkjkad (Kc) dk O;atd gS &

¼v½ ]Cl][NO2[
]NOCl2[Kc
2

 ¼c½ ]Cl[]NO[
]NOCl[Kc

2
2

2



¼l½ 2
2

2

2

]Cl[]NO[
]NOCl[Kc  ¼n½ ]Cl[]NO[

]NOCl[Kc
2

2

2




3- fuEufyf[kr esa fdl vfHkfØ;k esa Kp = Kc ugha gS &
¼v½ H2 + I2  2 HI ¼c½ N2 + O2  2 NO
¼l½ N2+3 H2 2 NH3 ¼n½ 2 HI  H2 + I2

4- ;fn vfHkfØ;k H2 + I2  2 HI izkjEHk esa a eksy H2 o
b eksy I2 fy;s tkrs gSa rFkk lkE; voLFkk ij HI ds 2x
eksy izkIr gksrs gSa rks vfHkfØ;k ds fy, Kc dk eku gksxk&

¼v½ )xb)(xa(
x2
 ¼c½ )xb)(xa(

x4


¼l½ )xb)(xa(
x2 2

 ¼n½ )xb)(xa(
x4 2



5- ;fn fuEufyf[kr vfHkfØ;k ,d cUn ik= esa gks jgh gks
rFkk lkE;koLFkk ij dqy nkc P ,oa PCl5 ds fo;kstu dh
ek=k x gS &

PCl5(g)   PCl3(g) + Cl2(g)

rks bl vfHkfØ;k esa dk PCl3 vkf'kad nkc gksxk &

¼v½ P
x

)1x( 
¼c½ P

)1x(
x


¼l½ P
)1x(
)1x(




¼n½ P
x

)1x( 

6- fuf'pr rki ij tc vfHkfØ;k dh lkUnzrk c<+rh gS rks
lkE; fLFkjkad &
¼v½ c<+rk gS ¼c½ ?kVrk gS
¼l½ vizHkkfor jgrk gS   ¼n½ igys c<+rk gS fQj ?kVrk gS

7- SO2 ds SO3 esa vkWDlhdj.k gsrq rki o nkc ds lcls
vuqdwy izfrcU/k gS &
vfHkfØ;k % 2 SO2 + O2  2 SO3 + QKCal

¼v½ fuEu rki o fuEu nkc ¼c½ fuEu rki o mPp nkc
¼l½ mPp rki o mPp nkc ¼n½ mPp rki o fuEu nkc

8- izs'kj dqdj esa [kkuk cukus dk le; ?kV tkrk gS D;ksafd&
¼v½ Å"ek vPNh rjg forfjr gksrh gS
¼c½ mPp nkc [kkus dks eqyk;e cuk nsrk gS
¼l½ ,d cM+h Tokyk iz;qDr gksrh gS
¼n½ dqdj ds vUnj ikuh dk DoFkukad mUur gks tkrk gSA

9- eksyj foy;u og foy;u gksrk gS ftlesa 1 eksy foys;
?kqyk gksrk gS &
¼v½ 1000 g foyk;d esa ¼c½ 1 L foyk;d esa
¼l½ 1 L foy;u esa ¼n½ 22-4 L foy;u esa

10- 8 g lksfM;e gkbMªkWDlkbM dks ?kksydj 1 L foy;u
cuk;k tkrk gSA bldh eksyjrk gksxh &
¼v½ 0-2 mol/L ¼c½ 0-4 mol/L
¼l½ 0-04 mol/L ¼n½ 0-80 mol/L

11- fuEufyf[kr esa fdlds fy, fdlh foy;u dh lkUnzrk rki
ij fuHkZj ugha djrh &
¼v½ eksyjrk ¼c½ ukeZyrk
¼l½ eksyyrk ¼n½ buesa ls dksbZ ugha

12- fuEufyf[kr esa ls mRizsjd dk vfHkyk{kf.kd xq.k ugha gS&
¼v½ mRizsjd dk jklk;fud laxBu vizHkkfor jgrk gS
¼c½ mRizsjd vfHkfØ;k dks izkjEHk djrk gS
¼l½ mRizsjd ds fy, mRizsjd dh vYi ek=k gh i;kZIr gS
¼n½ mRizsjd }kjk lkE; lkanz.k vizHkkfor jgrk gS

13- fuEufyf[kr esa ls lekaxh mRizsj.k dk mnkgj.k gS&
¼v½ 2 H2 O(l)   )s(MnO2  2 H2O(l) + O2(g)

¼c½ 2 SO2 (g)   2 SO3(g)

¼l½ 2 SO2(g) + O2(g)   )g(NO  2 SO3(g)

¼n½ H2(g) + C2H4(g)  )s(Ni  C2H6(g)

14- Lo&mRizsj.k dk mnkgj.k gS &
¼v½ NO dk NO2 esa vkWDlhdj.k
¼c½ SO2 dk SO3 esa vkWDlhdj.k
¼l½ KClO3 dk KCl rFkk O2 esa vi?kVu
¼n½ vkWDlsfyd vEy dk vEyh; KMnO4 }kjk vkWDlhdj.k

15- mRizsjd rFkk laxr vfHkfØ;k,a @ izØe fn;s x;s gSaA
fuEufyf[kr esa ls dkSulk lqesy ugha (Mismatched) gS &
¼v½ TiCl4 + Al (C2H5)3 % cgqydhdj.k
¼c½ V2O5 % gscj&ckWl izØe
¼l½ fudy % gkbMªkstuhdj.k
¼n½ CuCl2 % MsdkWu izØe
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vfry?kwÙkjkRed ç'u %&
16- mRØe.kh; vfHkfØ;k dh ifjHkk"kk ,oa ,d fo'ks"krk fyf[k,A
17- lfØ; nzO;eku dh ifjHkk"kk fyf[k,A
18- fuEufyf[krfyf[kr vfHkfØ;k ds fy, Kp o Kc esa

lEcU/k fyf[k, &
PCl5  PCl3 + Cl2

19- fuEufyf[kr dFku lR; gS ;k vlR; &
;fn A2 + B2  2 AB vfHkfØ;k ds fy, lkE; fLFkjkad

Kc gS rks vfHkfØ;k 22 B
2
1A

2
1

   ABAB dk lkE;

fLFkjkad (Kc)1/2 gksxkA
20- vfHkfØ;k osx ¼nj½ dh bdkbZ fyf[k,A
21- osx fLFkjkad dk eku fdu dkjdksa ij fuHkZj djrk gS \
22- fuEufyf[kr vfHkfØ;k ds fy, lkE; fLFkjkadksa dh bdkbZ

fyf[k, &   PCl5   PCl3  +  Cl2
23- lkE; dks izHkkfor djus okys dkjd fyf[k,A
24- tc Qc > Kc gks rks vfHkfØ;k fdl fn'kk esa vxzlj

gksxhA
25- foy;u fdls dgrs gS\
26- ,sls foy;u dk mnkgj.k nhft, ftlesa foyk;d Bksl o

foys; xSl gks
27- eksyjrk dks ifjHkkf"kr dhft,A
28- eksyyrk dk lw= fyf[k,A
29- mRizsjd fdls dgrs gSa\
30- lekaxh o fo"kekaxh mRizsj.k dk ,d&,d mnkgj.k nhft,A
31- o/kZd o mRizsjd fo"k ls D;k rkRi;Z gS\
32- izsfjr mRizsj.k dk ,d mnkgj.k nhft,A
33- mRizsjd ds nks mi;ksx fyf[k,A

y?kwÙkjkRed ç'u %&
34- jklk;fud lkE;koLFkk dks ifjHkkf"kr dhft, ,oa mnkgj.k

}kjk bldh xfr'khy izd̀fr dks Li"V dhft,A
35- nzO; vuqikrh fØ;k ds fu;e dks mnkgj.k lfgr Li"V

dhft,A
36- osx fLFkjkad o lkE; fLFkjkad esa varj Li"V dhft,A
37- fuEufyf[kr vfHkfØ;k dh lkE;koLFkk ij fLFkj nkc ij

vfØ; xSl feykus dk izHkko Li"V dhft, &
PCl5  PCl3 + Cl2

38- PCl5 dk fo;kstu lkE; rki of̀) ls vxzfn'kk esa foLFkkfir
gks tkrk gSA dkj.k Li"V dhft,A

39- fuEufyf[kr vfHkfØ;k lkE; ij nkc esa òf) ls lkE;koLFkk
fdl fn'kk esa foLFkkfir gksxh\ Li"V dhft, &

N5 + 3 H2   2 NH3
40- nkc esa of̀) djus ij xSlksa dh nzo foyk;dksa esa foys;rk

D;ksa c<+rh gS \ Li"V dhft,A
41- rki òf) ls Å"ek'kks"kh vfHkfØ;kvksa ds fy, lkE; ds

foLFkkiu dh fn'kk dks dkj.k lfgr Li"V dhft,A
42- fuEufyf[kr vfHkfØ;k lkE;ksa ds fy, Kc ds O;Utd

fyf[k, &
¼v½ 2 H2(g) + CO(g)   CH3OH(g)
¼c½ N2O4(g)  2 NO2
¼l½ 2 SO2(g) + O2(g)  2 SO3(g)

43- lkE; 2 H2(g) + CO(g)   CH3OH(g) ij fuEufyf[kr
izHkko crkb;s &
¼v½ H2 feykus ij ¼c½ CH3OH  feykus ij

44- vfHkfØ;k N2 + 3 H2   2 NH3 + Q KJ esa rki c<+kus
dk veksfu;k ds mRiknu ij D;k izHkko iM+sxk \

45- ukWeZyrk ,oa eksyjrk ds varj dks mnkgj.k nsdj Li"V
dhft,A

46- eksyj foy;u o eksyy foy;u ds vUrj dks Li"V dhft,A
47- vfHkfØ;k CH3COOC2H5 + H2O   CH3COOH

+ C2H5OH izkjEHk esa /kheh gksrh gS] fdUrq ckn esa rhoz gks
tkrh gSA ¼ladsr % LomRizsj.k½

48- DyksjksQkWeZ dks 2 izfr'kr ,sFkukWy feykdj jaxhu cksry esa
D;ksa j[kk tkrk gS\

49- fuEufyf[kr dks lqesfyr dhft, &
     LrEHk A                           LrEHk B
(a) rf = rb (i) eksyj lkUnzrk
(b) Kp = Kc (ii) N2+O2 2 NO
(c) lfØ; nzO;eku (iii) lkE;koLFkk
(d) X2Y(g)  XY(g)+0.5 X2(g) (vi) Kp=Kc(RT)+1/2

(e) X(g)+1.5 Y2(g)  XY3(g) (v) Kp=Kc(RT)–1/2

50- v/kksfyf[kr vfHkfØ;k dh leh{kk dhft, &
N2(g) + O2(g)  2 NO(g) H > 0
lkE; ij fuEufyf[kr ifjorZuksa dk izHkko crkbZ, &
¼d½ nkc c<+k;k tk, ¼[k½ rki de fd;k tk,

fucU/kkRed iz'u %&
51- yk&'kkrsfy, ds fu;e dk mYys[k dhft,] rFkk yk&'kkrsfy,

fl)kUr ds vuqlkj fuEufyf[kr dh foospuk dhft, &
¼v½ xSl dh foys;rk ij nkc dk izHkko
¼c½ Bksl ds xyukad ij nkc dk izHkko
¼l½ vfHkfØ;k N2 + 3 H2   2 NH3 + Q KJ dh
lkE;koLFkk ij nkc ds izHkko dh foospuk dhft,A
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52- Kp o Kc esa lEcU/k LFkkfir dhft, rFkk lkE; fLFkjkad
ds vuqiz;ksx dk o.kZu dhft,A

53- n > 0 okyh vfHkfØ;k ds lkE; dk ,d mnkgj.k ysdj
Kp o Kc ds fy, O;atd O;qRiUu dhft, rFkk lkE;koLFkk
ij fuEufyf[kr dkjdksa ds izHkkoksa dh O;k[;k dhft,&
¼v½ lkUnz.k dk izHkko ¼c½ nkc izHkko
¼l½ vfØ; xSl feykus ij ¼n½ rki dk izHkko

54- foy;u fdrus izdkj ds gksrs gSa izR;sd dk ,d&,d
mnkgj.k nhft, rFkk foy;u dh lkUnzrk dks O;Dr djus
dh fuEufyf[kr fof/k;ksa dh lw= lfgr O;k[;k dhft, &
¼v½ ukeZyrk ¼c½ eksyjrk ¼l½ eksyyrk

55- mRizsjd dh dk;Zfof/k ds vk/kkj ij mRizsj.k dk mnkgj.k
lfgr oxhZdj.k dhft, ,oa mRizsjdksa ds vkS|ksfxd egRo
dk mnkgj.k lfgr o.kZu dhft,A

vkafdd iz'u %&
56- lkE; 2 SO2(g) + O2(g)  2 SO3(g) ds fy, 450 K ij

Kp = 2.0  1010 bar gSA bl rki ij Kc dk eku Kkr
dhft,A mÙkj % (7.47  1011 M–1)

57- PCl5 dk 2 eksy fo;ksftr gksrk gSA lkE;koLFkk ij Cl2 ds
0-4 eksy cusA ;fn ik= dk vk;ru 1 yhVj gks rks
lkE;koLFkk fu;rkad dk eku ifjdfyr dhft,A

     mÙkj % (1  10–1)
58- fuf'pr rki ij vfHkfØ;k 2 A  B + C ds fy, lkE;

fLFkjkad dk eku 1  10–3 gSA B o C  dh lkE; lkUnzrk,a
Øe'k% 1.2  10–3 o 3.0  10–7  mol L–1 gSA [A] dk eku
Kkr dhft,A    mÙkj % (6.0  10–4)

59- N2O4(g)  2 NO2(g) vfHkfØ;k lkE; ds fy, lkE;koLFkk
ij N2O4 rFkk NO2 dh lkUnzrk,a Øe'k%      4.8  10–2

rFkk 1.2  10–2 mol L–1 gSA vfHkfØ;k ds fy, Kc dk
eku gksxkA mÙkj % (3  10–3 mol L–1)

60- H3PO4 foy;u dh eksyjrk = 3 M gS rks bldh ukeZyrk
Kkr dhft, ¼vEy dh {kkjdrk ¾ 3½    mÙkj % 9 N

61- vfHkfØ;k 2 NH3  N2 + 3 H2 ds fy, fdlh rki ij

lkE; fLFkjkad (Kc) dk eku 20 gSA mlh rki ij
fuEufyf[kr vfHkfØ;k ds fy, lkE; fLFkjkad ds eku dh
x.kuk djksA
N2 + 3 H2  2 NH3    mÙkj % 0-05

62- fdlh rki ij vfHkfØ;k H2 + I2  2 HI dh
lkE;koLFkk esa H2, I2 rFkk HI ds nzO;eku Øe'k% 0-2 g]
9-525 g rFkk 44-8 g ik;s x;sA lkE; fLFkjkad dh x.kuk
dhft,A   mÙkj % 32-67

63- xSl vfHkfØ;k 3 H2 + N2  2 NH3 esa H2 rFkk N2 ds
vkaf'kd nkc Øe'k% 0-4 ,oa 0-8 atm gSaA lEiw.kZ iz.kkyh dk
dqy nkc 2-8 atm gSA ;fn lHkh lkUnz.k ok;qe.Myh; nkc
esa fn;s x;s gks rks Kp dk eku D;k gksxk \

mÙkj % 50 atm&2

64- fdlh rki rFkk 4 atm nkc ij PCl5 10% fo;ksftr gksrk
gSA mlh rki ij ml nkc dh x.kuk dhft, ftl ij
PCl5 20% fo;ksftr gksxkA      mÙkj % 0-97 atm

65- N/20 Qsjl veksfu;e lYQsV ?kksy cukus ds fy;s 250 mL
ty esa blds fdrus xzke ?kksyus pkfg,\   mÙkj % 4-9 g

66- 5-15 g lksfM;e czksekbM dks 500 mL ty esa ?kksyk x;k
gSA bl foy;u dh eksyjrk dh x.kuk dhft,A (Na=23,
Br=80)  mÙkj % 0-1 M

67- 0-1 M lksfM;e dkcksZusV (Na2CO3) foy;u cukus ds
fy, 500 mL ty esa fdrus xzke futZy lksfM;e dkcksZusV
?kksyuk iM+sxk \ (Na=23, O=16, C=12)
mÙkj % 5-3 g

68- 40 g dkfLVd lksMk dks 250 g ty esa ?kksyk tkrk gSA
izkIr foy;u dh eksyyrk D;k gksxh\ (Na=23, O=16,
H=1)    mÙkj % 4 m

69- flYoj ukbVsV dk 2 m foy;u cukus ds fy, 200 g ty
esa fdruk flYoj ukbVªsV ?kksyuk iM+sxk\ (Ag = 108, N =
14, O =16)     mÙkj % 68

mÙkjekyk
1- ¼c½ 2- ¼c½ 3- ¼l½ 4- ¼n½ 5- ¼c½ 6- ¼l½ 7- ¼c½
8- ¼n½ 9- ¼l½ 10- ¼v½ 11- ¼l½ 12- ¼c½ 13- ¼l½ 14- ¼n½
15- ¼c½
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v/;k;&6
Å"ekxfrdh ,oa jklk;fud ÅtkZ foKku

THERMODYNAMICS AND CHEMICAL ENERGY SCIENCE
Å’ekxfrdh dk “kkfCnd vFkZ Å’ek ds çokg dk

v/;;u ls gSA blds vUrxZr ÅtkZ ds fofHkUu çdkjksa ds lkFk
mlds ek=kRed lEcU/kksa dk v/;;u fd;k tkrk gSA dk;Z
djus dh {kerk dks ÅtkZ dgrs gSaA Hkkstu dk “kjhj esa ikpu
gksus ds çØe esa ÅtkZ eqDr gksrh gS vkSj ;g ÅtkZ gekjs }kjk
fd, tkus okys dk;ks± esa ç;qDr gksrh gSA ÅtkZ dks dbZ :iksa
esa O;Dr fd;k tkrk gS tSls Å’ek ÅtkZ] fo|qr ÅtkZ] çdk”k
ÅtkZ] ;kfU=d ÅtkZ bR;kfnA ;s lHkh ÅtkZ,a ,d nwljs esa
rFkk Å’ek esa :ikUrfjr dh tk ldrh gSaA

tSls fo|qr ÅtkZ ls cYc dk tyuk] ia[kk pyuk]
ghVj dk tyuk bR;kfn ifjorZu gSA

jklk;fud ÅtkZ esa jklk;fud vfHkfØ;kvksa ds
ifj.kkeLo:i gksus okys ÅtkZ ds ifjorZuksa dk v/;;u fd;k
tkrk gSA

6-1 Åekxfrdh dh ewy vo/kkj.kk,a  (Basic
concepts of Thermodynamics) &

Å’ekxfrdh esa dke vkus okyh çeq[k “kCnkoyh o
ewy /kkj.kkvksa dks le>uk vko”;d gS &
¼v½ Å"ekxfrdh rU= (System) & czãk.M dk og
okLrfod Hkkx ftldk Å’ekxfrdh v/;;u ds fy, p;u
fd;k tkrk gS og Å’ekxfrdh rU= dgykrk gSA
¼c½ ifjos’k ;k ikfjikf’oZd (Surroundings) &
Å’ekxfrdh rU= ds vfrfjDr czãk.M dk “ks’k Hkkx ifjos”k
dgykrk gSA mnkgj.kkFkZ& ,d ik= esa Hkjh xSl dk Å’ekxfrdh
v/;;u djus ds fy, p;u fd;k tkrk gS rks ik= esa Hkjh xSl
rU= dgyk,xh rFkk xSl ds vykok “ks’k Hkkx ftlesa ik= Hkh
lfEefyr gS] ifjos”k dgyk,xkA

6-1-1 Å"ekxfrdh rU= ds çdkj (Types of System) &
1- lekaxh rU= (Homogeneous System) & tc

fdlh rU= esa mifLFkr lHkh æO; leku çkoLFkk ;k leku
jklk;fud laxBu ;k leku xq.k okys gksa rks og rU= lekaxh
rU= dgyk,xkA mnkgj.kkFkZ & xSlksa dk feJ.k] ued dk
tyh; foy;u bR;kfnA

2- fo"kekaxh rU= (Heterogeneous System) & tc
fdlh rU= esa mifLFkr æO; dh nks ;k nks ls vf/kd çkoLFkk,a
gksa rks og rU= fo"kekaxh rU= dgykrk gSA mnkgj.kkFkZ & cQZ
o ty dk feJ.k vkfnA
3- [kqyk ra= (Open System) & og ra= tks ifjos”k ls
ÅtkZ vkSj æO; nksuksa dk gh fofue; dj lds mls [kqyk ra=
dgrs gSaA mnkgj.kkFkZ & [kqys ik= esa j[kk ty vius ifjos”k
;k vklikl ls ÅtkZ vo”kksf’kr dj okf’ir gksrk jgrk gS rFkk
ok’i ifjos”k esa foyhu gksrh jgrh gSA bl çdkj çØe esa ÅtkZ
rFkk æO; nksuksa dk okrkoj.k ds lkFk vknku&çnku gksrk gSA
¼fp= 6-1 v½
4- cUn ra= (Closed System) & og ra= tks vius
ifjos”k ls dsoy ÅtkZ ¼Å’ek vFkok dk;Z½ dk gh fofue; dj
lds] æO; ¼inkFkZ½ dk ugha] mls cUn ra= dgrs gSaA mnkgj.kkFkZ&
ÅtkZ ifjofrZr gksrh gS ij æO; dh ek=k fLFkj jgrh gSA ¼fp=
6-1 c½ fdlh cUn ik= esa gksus okyh jklk;fud vfHkfØ;k esa
dsoy mRiUu ;k vo”kksf’kr ÅtkZ dk gh ifjos”k ls vknku&çnku
lEHko gSA
5- foyfxr ¼fo;qDr½ ra= (Isolated System) & og
ra= tks vius ifjos”k ls u rks ÅtkZ dk vkSj uk gh æO; dk
fofue; ¼vknku&çnku½ dj lds] foyfxr ¼fo;qDr½ ra=
dgykrk gSA vFkkZr~ blesa fudk; ds æO; dh ek=k o ÅtkZ
fLFkj jgrh gSA bls jksf/kr ra= Hkh dgrs gSaA mnkgj.kkFkZ & vxj
dksbZ vfHkfØ;k fdlh ,sls cUn ik= esa gks tks Lo;a Hkh pkjksa vksj
ls Å’ekjks/kh (Heat insulator) gks rks ,slh fLFkfr esa ik= ds
vUnj dk rU= u rks ifjos”k ls Å’ek vkSj æO; ys ldrk gS vkSj
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u gh ns ldrk gSA tSls & FkelZ esa j[kk xeZ ikuh] nw/k] pk;]
cQZ dk VqdM+k vkfn ¼fp= la- 6-1 l½A dksbZ Hkh ra= iw.kZ :i
ls foyfxr ugha gksrk gSA

6-1-2 Å"ekxfrdh; çØe (Thermodynamic Process)
& rU= ,d voLFkk ls nwljh voLFkk esa ifjofrZr gksrk gS] mls
Å’ekxfrdh; çØe dgrs gSaA bl çØe esa rU= (system)
rFkk ifjos”k (surrounding) ds chp æO; ,oa ÅtkZ dk fofue;
gks ldrk gSA rU= dh voLFkkvksa esa ifjorZu fuEufyf[kr
çØeksa }kjk gksrk gS &
1- lerkih; çØe (Isothermal Process) & fLFkj rki
ij fd;k tkus okyk çØe lerkih; çØe dgykrk gSA bl
çØe esa rki fLFkj j[kus ds fy, rU= vius ifjos”k ls Å’ek dk
vknku&çnku dj ldrk gSA ;fn çØe Å’ek{ksih gS rks eqDr
gqbZ Å’ek ifjos”k dks ns nh tkrh gSA ;fn çØe Å’ek”kks’kh gS
rks ifjos”k ls Å’ek ys yh tkrh gSA
2- :)ks"e çØe (Adiabatic Process) & bl çØe esa
rU= vius ifjos”k ls Å’ek dk vknku&çnku ugha djrk gSA
;fn çØe Å’ek{ksih gS rks rki esa of̀) gksxh rFkk ;fn çØe
Å’ek”kks’kh gS rks rki esa deh gks tk,xhA
3- lenkch izØe (Isobaric Process) & fLFkj nkc ij
fd;k tkus okyk çØe lenkch çØe dgykrk gSA
4- levk;ruh çØe (Isochoric Process) & fLFkj
vk;ru ij fd;k tkus okyk çØe levk;ruh çØe dgykrk
gSA
5- pØh; çØe (Cyclic Process) & os çØe ftuesa rU=
fofHkUu ifjorZuksa ls xqtjrk gqvk iqu% viuh çkjfEHkd voLFkk
esa vk tk, rks ,sls çØe dks pØh; çØe dgrs gSaA

fp= 6-1

6-1-3 Å"ekxfrdh dk çFke fu;e (First Law of
Thermodynamics) & bl fu;e dks ÅtkZ dk laj{k.k
fu;e (Law of Conservation of Energy) dgrs gSaA bl
fu;e ds vuqlkj ÅtkZ dks u rks mRiUu fd;k tk ldrk gS
vkSj u gh u’V fd;k tk ldrk gS fdUrq ÅtkZ dks ,d :i

ls nwljs :i esa ifjofrZr fd;k tk ldrk gSA
Å"ekxfrdh ds çFke fu;e dk xf.krh; :i & tc fdlh
rU= }kjk Å’ek ds :i esa ÅtkZ vo”kksf’kr gksrh gS rks mldk
dqN Hkkx rU= dh vkUrfjd ÅtkZ esa of̀) djus esa rFkk “ks’k
Hkkx rU= }kjk vius okrkoj.k ij dk;Z djus esa O;; gks tkrk
gSA

ekuk fd fdlh xSlh; rU= dh voLFkk A esa vkUrfjd
ÅtkZ  UA gSA ;g rU= Å’ek dh dqN ek=k q vo”kksf’kr dj
voLFkk B esa pyk tkrk gSA voLFkk B esa bldh vkUrfjd
ÅtkZ UB gSA vr% rU= dh vkUrfjd ÅtkZ esa of̀) &

AB UUU 

bl voLFkk ifjorZu esa rU= ij ifjos”k }kjk fd;k
x;k dk;Z w gks rks Å’ekxfrdh ds çFke fu;ekuqlkj ÅtkZ u
rks mRiUu dh tk ldrh gS vkSj u gh u’V dh tk ldrh gS
;|fi bls ,d ls nwljs :i esa ifjofrZr fd;k tk ldrk gSA
ra= dh vkUrfjd ÅtkZ esa of̀) ¾ ra= }kjk vo”kksf’kr Å’ek $
ra= ij fd;k x;k dk;Z

 U = q + w
mi;qZDr lehdj.k fdlh rU= dh vkUrfjd ÅtkZ]

Å’ek ,oa dk;Z ds e/; lEcU/k dks çnf”kZr djrh gSaA
vr% Å’ekxfrdh ds çFke rU= dks bl çdkj ifjHkkf’kr

dj ldrs gSa fd fdlh çØe esa rU= dh ÅtkZ esa dqy ifjorZu
U rU= }kjk vo”kksf’kr Å’ek q vkSj rU= ij fd, x, dk;Z
w ds ;ksx ds cjkcj gksrk gSA

tc rU= esa vuUr lw{e ifjorZu gksa rks mi;qZDr
lehdj.k dks fuEufyf[kr :i esa fy[kk tk ldrk gS &

dU = dq + dw
 q rFkk w nksuksa gh chth; jkf”k;ka gSaA
vr% ¼1½ ;fn rU= }kjk Å’ek dk vo”kks’k.k gksrk gS rks rU=
dh Å’ek c<+ tk,xhA vr% q dk eku /kukRed (+ve) gksrk
gS rFkk rU= }kjk Å’ek mRlftZr gksrh gS rks q dk eku
_.kkRed (_ve) gksrk gSA
¼2½ ;fn rU= ij ifjos”k }kjk dk;Z fd;k tkrk gS rks w dk
eku /kukRed (+ve) rFkk rU= }kjk ifjos”k ij dk;Z fd;k
tkrk gS rks w dk eku _.kkRed (_ve) gksrk gSA

6-2 ,UFkSYih (Heat Content or Enthalpy)&
jlk;u esa lHkh çØe fLFkj nkc ij gh gksrs gSa D;ksafd

ç;ksx”kkyk esa vf/kdrj çØe [kqys ik=ksa esa ok;qe.Myh; nkc
ij gh gksrs gSaA

fLFkj vk;ru ij rU= dh Å’ek mldh vkUrfjd
ÅtkZ eas ifjorZu ds cjkcj gksrh gS D;ksafd fLFkj vk;ru
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(dv = 0) ij fd;k x;k dk;Z “kwU; gksrk gSA
vr% U2 

_ U1 =  U = qV] ;gka qV] fLFkj vk;ru
ij vo”kksf’kr Å’ek gS rFkk U2 o U1 Øe”k% vfUre rFkk
çkjfEHkd voLFkkvksa esa vkUrfjd ÅtkZ gSA

blh çdkj fLFkj nkc ij rU= dh Å’ek (qP) mldh
vkUrfjd ÅtkZ U rFkk dk;Z ds ;ksx ds cjkcj gksrh gSA vr%
fLFkj nkc ij Å’ek ifjorZu ds ekiu ds fy, ,d u, voLFkk
Qyu ,UFkSYih (H) dks fu:fir djrs gSaA bl çdkj rU= dh
,UFkSYih mlesa fufgr dqy ÅtkZ gksrh gS tks fd vkUrfjd ÅtkZ
rFkk nkc vk;ru ÅtkZ ds ;ksx ds cjkcj gksrh gSA bls H }kjk
O;Dr djrs gSaA

H = U + PV (W = PV)
 U, P rFkk V rhuksa voLFkk Qyu gksrs gSaA
vr% H Hkh ,d voLFkk Qyu gSA bl çdkj ,UFkSYih esa
ifjorZu H

12 HHH 

;gka H1, H2 Øe”k% rU= dh çkjfEHkd o vfUre
voLFkk esa ,UFkSYih gSA ;fn fLFkj nkc P dh ifjfLFkfr;ksa esa
dksbZ rU= voLFkk 1 ls voLFkk 2 esa cnyrk gS rks mldh
,UFkSYih esa H  ifjorZu gksxkA

2 1 2 2 1 1H H H (U PV ) (U PV )D = - = + - +

2 1 2 1H (U U ) P (V V )D = - + -

H U P VD = D + D

;gka  H] U vkSj  V rU= esa Øe”k% ,UFkSYih]
vkUrfjd ÅtkZ vkSj vk;ru esa ifjorZu gSaA

vr% fdlh rU= dh ,UFkSYih esa ifjorZu mldh vkUrfjd
ÅtkZ esa of̀) rFkk rU= ij nkc vk;ru dk;Z ds ;ksx ds cjkcj
gksrk gSA

ekuk fd ,d vfHkfØ;k fLFkj nkc P ij dh tk jgh
gS rks blds vk;ru esa V  dh of̀) gksrh gSA bl fLFkfr esa

rU= }kjk fd;k x;k dk;Z VPw   gksxkA ;fn rU=
}kjk vo”kksf’kr Å’ek qp gks rks Å’ekxfrdh ds çFke fu;ekuqlkj]

pU q P VD = - D

ge tkurs gSa fd] )VV(Pw 12 

vr% 2 1 p 2 1U U q P (V V )- = - -  ;k

p 2 2 1 1q (U PV ) (U PV )= + - +  vr% lkekU; :i esa

H U PV= +

12p HHq   ¾ Hqp 

vr% mi;qZDr lehdj.k ls Li’V gS fd fuf”pr nkc ij rU=
}kjk vo”kksf’kr Å’ek mldh ,UFkSYih esa of̀) ds cjkcj gksrh
gSA pwafd H  voLFkk Qyu gS vr% qp Hkh voLFkk Qyu
gksxkA ,UFkSYih ,d ek=kRed xq.k gSA

6-3 Å"ek /kkfjrk (Heat Capacity) &
fdlh rU= ;k æO; ¼inkFkZ½ ds rki dks 1K ¼1

dsfYou½ c<+kus ds fy, ftruh Å’ek dh vko”;drk gksrh gS
mls ml rU= dh Å"ek /kkfjrk dgrs gSaA

;fn ,d rU= dks q Å’ek fn, tkus ij ekuk fd
mldk rki T1 ls T2 gks tkrk gS rks Å’ek /kkfjrk ¾

T
q

TT
qC

12 





;fn rU= esa dsoy ,d gh inkFkZ fufgr gks rFkk
mldk Hkkj 1 xzke gks rc mldk rki 1K c<+kus ij ftruh
Å’ek dh vko”;drk gksrh gS mls fof’k"V Å"ek  /kkfjrk ;k
fof’k"V Å"ek dgrs gSasA

6-3-1 eksyj fof’k"V Å"ek  /kkfjrk (Molar Heat
Capacity) &  xSlksa ds fy, ek=k ,d xzke ds ctk; ,d
xzke v.kq ¼1 eksy½ yh tkrh gSA vr% ;fn æO; dh ek=k ,d
xzke v.kq ;k ,d eksy yh tk, rks çkIr Å’ek /kkfjrk dks eksyj
Å’ek dgrs gSaA vFkkZr~ ,d xzke v.kq æO; dk rki 1K c<+kus
ds fy, ftruh Å’ek dh vko”;drk gksrh gS og æO; dh
eksyj Å’ek /kkfjrk dgykrh gSA
eksyj Å’ek /kkfjrk ¾

fof”k’V Å’ek ¼fof”k’V Å’ek /kkfjrk½ x eksyj nzO;eku
Å"ek /kkfjrk dh bdkbZ % Å’ek /kkfjrk dh bdkbZ dSyksjh
çfr dsfYou çfr eksy ¼CalK_1 mol_1½ rFkk SI ek=d esa
bldh twy çfr dsfYou çfr eksy ¼JK_1 mol_1½ gSA

Å’ek /kkfjrk ,d ek=kRed ;k foLrh.kZ xq.k /keZ gS tcfd
fof”k’V Å’ek ,d ek=k Lora= ;k xgu (Intensive) xq.k/keZ gSA

1- fLFkj vk;ru ij Å"ek /kkfjrk (Heat Capacity at
Constant Volume) (CV) & fLFkj vk;ru ij fdlh
inkFkZ dh Å’ek /kkfjrk Å’ek dh og ek=k gS tc fdlh æO;
dk rki 1K c<+ tk,A bls CV ls O;Dr djrs gSaA vFkkZr~ &

uksV % fpUg ifjikVh
(i) ;fn ra= }kjk Å’ek xzg.k dh tkrh gS ¼q = /kukRed½ (ii) ;fn ra= }kjk Å’ek mRlftZr dh tkrh gS ¼ q = _.kkRed½
(iii) ;fn ra= ij dk;Z fd;k tkrk gS ¼w = /kukRed½ (iv) ;fn ra= }kjk dk;Z fd;k tkrk gS ¼w = _.kkRed½
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VV12
V T

q
TT

qC 





















ge tkurs gSa fd fLFkj vk;ru ij fdlh fudk; }kjk
vo”kksf’kr Å’ek dh ek=k mldh vkUrfjd ÅtkZ esa of̀) ds
rqY; gksrh gSA vFkkZr~ q = U vr%

VV12
V T

U
TT

UC 






















bl çdkj çfr dsfYou rki c<+kus ls vkUrfjd ÅtkZ
esa òf) fLFkj vk;ru ij Å’ek /kkfjrk (CV) dgykrh gSA nwljs
“kCnksa esa vkUrfjd ÅtkZ esa rki ds lkFk ifjorZu dh nj fLFkj
vk;ru ij fudk; dh Å’ek /kkfjrk dgykrh gSA
2- fLFkj nkc ij Å"ek /kkfjrk (Heat Capacity at
constant Pressure) (CP) & fLFkj nkc ij inkFkZ dh
Å’ek   /kkfjrk Å’ek dh og ek=k gS tc fdlh inkFkZ dk rki
1K c<+ tk,A vr% fLFkj nkc ij

PP12
P T

q
TT

qC 





















    ge tkurs gSa fd Pq H U P V= D = D + D  vr%

PP
P

P12
P T

H
T

VPEC;
TT

HC 















 


















bl çdkj çfr dsfYou rki c<+kus ls fudk; dh
,UFkSYih esa of̀) fLFkj nkc ij Å’ek /kkfjrk dgykrh gSA nwljs
“kCnksa esa ,UFkSYih esa rki ds lkFk ifjorZu dh nj fLFkj nkc ij
Å’ek /kkfjrk dgykrh gSA

6-3-2 çkoLFkk laØe.k Å"ek ;k çkoLFkk laØe.kksa esa
,UFkSYih ifjorZu & tc inkFkZ dh ,d çkoLFkk ¼Bksl ls æo
;k æo ls xSl½ ls nwljh çkoLFkk esa ifjorZu gksrk gS rc fudk;
dh iw.kZ Å’ek esa ;k ,UFkSYih esa Hkh ifjorZu gksrk gSA bldk
dkj.k æO; dh rhuksa çkoLFkk esa vUrjkf.od cy vyx&vyx
gksuk gSA vr% ,d eksy æO; ¼ijek.kq@v.kq½ dh ,d çkoLFkk esa
ifjorZu ds ifj.kke Lo:i ,UFkSYih esa ifjorZu çkoLFkk laØe.k
Å’ek dgykrh gSA

0.44)g(OH)(OH 22   KJ
;gka ,d eksy ty æo çkoLFkk ls ok’i çkoLFkk esa

ifjofrZr gksrh gS vkSj Å’ek esa ifjorZu 44-0 KJ dk gS vr% bls
çkoLFkk laØe.k Å’ek dgrs gSaA blh çdkj &

C ¼ghjk½   C ¼xzsQkbV½ % 9.1H   KJ
,d eksy dkcZu ¼vij:i ghjk½ ds ,d eksy dkcZu

vi:i xzsQkbV esa ifjorZu esa 1-90 KJ Å’ek eqDr gksrh gSA
vr% ;g laØe.k Å’ek (Heat of transition) dgykrh gSA

6-4 ,UVªkWih (Entropy) &
oSKkfud Dykfl;l us lu~ 1850 esa Å’ekxfrdh ds

f}rh; fu;e ds v/;;u ds i”pkr~ Å’ekxfrdh ds ,d u,
çkoLFkk Qyu dk çLrko fn;k ftls ,UVªkWih dgrs gSa rFkk bls
vaxzsth o.kZekyk ds S }kjk O;Dr djrs gSaA

fdlh rU= dh ,UVªkWih ml rU= dh vO;oLFkk ;k
;kn`fPNdrk dh ek=k (Degree of disorderness or
randomness) dh eki gSA

bl çdkj rU= ftruk vf/kd vO;ofLFkr gksxk
mldh ,UVªkWih dk eki mruk gh vf/kd gksxkA blh çdkj
rU= ftruk vf/kd O;ofLFkr gksxk mldh ,UVªkWih dk eki
mruk gh de gksxkA

,UVªkWih esa ifjorZu fuEufyf[kr lehdj.k }kjk çnf”kZr
fd;k tkrk gS &

S

;gka q
mRØe.kh;

 “kksf’kr Å’ek gS tcfd çØe mRØe.kh;
gS rFkk T = rki

rU= }kjk Å’ek vo”kksf’kr djus ij S dk eku c<+rk
gSA bls /kukRed ¼$½ fpUg ls çnf”kZr djrs gSaA rU= }kjk Å’ek
mRlftZr djus ij S dk eku ?kVrk gSA bls _.kkRed ¼&½
}kjk çnf”kZr fd;k tk ldrk gSA

 AB SSS

,d eksy inkFkZ ds fy, ,UVªkWih dks JK_1mol_1 }kjk
O;Dr djrs gSa] ;g eksyj ,UVªkWih dgykrh gSA

298 K rki rFkk ,d ok;qe.Myh; nkc ij ,d eksy
“kq) inkFkZ dh ,UVªkWih dks inkFkZ dh ekud ,UVªkWih dgk
tkrk gSA bls S0 }kjk O;Dr djrs gSaA

,UVªkWih dk c<+rk Øe ¾ Bksl < æo < xSl
fdlh inkFkZ dk tyh; foy;u cukus ij rFkk xSlksa

dks fefJr djus ij ,UVªkWih dk eku c<+ tkrk gSA

6-5 xyu dh Å"ek (Heat of Fusion :  Hf)&
,d eksy inkFkZ ds ¼mlds nzo.kkad ij½ Bksl çkoLFkk

ls æo çkoLFkk esa ifjofrZr gksus ij iw.kZ Å’ek esa tks ifjorZu
gksrk gS mls xyu dh Å’ek dgrs gSaA mnkgj.k & ,d eksy
ty ¼Bksl½ dks ty ¼æo½ esa cnyus ij 6-02 KJ Å’ek
vo”k k s f ’ kr g k sr h  g SA vr % ty dh xyu Å’ek
6-02 K J  mol–1 gSA bls  Hf ls O;Dr djrs gSaA
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 02.6Hf   KJ

6-6 ok"iu dh Å"ek
        (Heat of Vapourisation :  HV) &

fn, x, nkc rFkk DoFku fcUnq ij 1 eksy æo ¼ty½
ds xSl ¼ty ok’i½ çkoLFkk esa ifjofrZr gksus ij iw.kZ Å’ek esa
ifjorZu ok’iu dh Å’ek dgykrh gSA mnkgj.k & 1 eksy ty
¼æo½ dks 373 K ij ty ok’i ¼xSl½ esa cnyus ij iw.kZ Å’ek
esa of̀) gksrh gSA

0.44H)g(OH)(OH V22    KJ

6-7 m/oZikru dh Å"ek (Heat of Sublima-

tion :  HS) &
1 eksy ok’ih; Bksl inkFkZ ds lh/ks ok’i çkoLFkk esa

ifjofrZr gksus ij tks iw.kZ Å’ek esa ifjorZu gksrk gS mls
m/oZikru dh Å’ek dgrs gSaA mnkgj.k &

4.62H)g(I)s(I S22   KJ
m/oZikru dh Å’ek ok’iu dh Å’ek rFkk xyu dh

Å’ek dk ;ksx gksrh gS vFkkZr~ &

VfS HHH  

6-8 Å"ek{k sih vfHkfØ;k  (Exothermic
Reaction) &

ftl jklk;fud vfHkfØ;k esa Å’ek eqDr gksdj ifjos”k
esa pyh tkrh gS] og Å"ek{ksih vfHkfØ;k dgykrh gSA mnkgj.k&

A  +  B     C  +  D  +  q ¼Å’ek ÅtkZ½

3.93)g(NH2)g(H3)g(N 322   KJ

6-9 Å"ek’kks"kh vfHkfØ;k (Endothermic
Reaction) &

ftl jklk;fud vfHkfØ;k esa Å’ek ifjos”k ls
vfHkdkjdksa }kjk vo”kksf’kr gksrh gS] og Å"ek’kks"kh vfHkfØ;k
dgykrh gSA mnkgj.k &

A  +  B  +  q     C  +  D
A  +  B     C  +  D  _  q ¼Å’ek ÅtkZ½

)g(NO2KJ5.180)g(O)g(N 22 

KJ5.180)g(NO2)g(O)g(N 22 

Å’ek{k sih vfHkfØ;kvks a ds fy, H veD = -

_.kkRed rFkk Å’ek”kks’kh vfHkfØ;kvksa ds fy, H veD = +

/kukRed gksrk gSA

6-10 vf/k’kks"k.k (Adsorption) &
inkFkZ dh nks çkoLFkkvksa dks iF̀kd djus okyh lrg

dks i’̀B (surface) dgrs gSaA vf/k”kks’k.k i’̀Bh; ifj?kVuk gSA
fp= 6-2 ds vuqlkj fdlh Bksl ;k æo ds vkUrfjd Hkkx
(interior) esa fLFkr v.kq lHkh fn”kkvksa esa leku :i ls vkd’kZ.k
vuqHko djrs gSaA ijUrq i’̀B ij mifLFkr v.kq vUnj dh vksj
vU; v.kvksa }kjk vkd’kZ.k cy dk vuqHko djrs gSaA vr% Bksl
;k æo dk i’̀B vU; inkFkks± ¼tSls xSl] foys; dh v”kqf);ksa½
dks vkdf’kZr djds bu vof”k’V cyksa dks larqfyr djrk gS
tSlk fd fp= 6-2 esa n”kkZ;k x;k gSA ;s v.kq Bksl ;k æo dh
lrg ij jgrs gSa rFkk vkUrfjd Hkkxksa esa ugha tkrs gSaA

fp= 6-2
bu v.kqvksa dh lkUærk vkUrfjd Hkkx dh rqyuk esa ì’B

ij vf/kd gksrh gSA jatd ds ruq foy;u esa feêh dk ckjhd pw.kZ
Mkydj fgykus ij jax dh rhozrk de gks tkrh gSA blesa jatd
ds v.kq Bksl inkFkZ ds ì’B ij vf/k”kksf’kr gks tkrs gSaA vr% fdlh
Bksl ;k æo }kjk fdlh vU; inkFkZ ds v.kqvksa dks viuh vksj
vkdf’kZr dj mudks ì’B ij /kkj.k djus dh ?kVuk ftlls ì’B
ij v.kqvksa dk lkUæ.k c<+ tkrk gS] bls vf/k”kks’k.k dgrs gSaA

fp= 6-3 % vf/k’kks"kd rFkk vf/k’kks";
ftl inkFkZ ds i’̀B ij vf/k”kks’k.k gksrk gS ml inkFkZ

dks vf/k’kks"kd (Adsorbent) dgrs gSaA
tks inkFkZ vf/k”kks’kd dh lrg ij vf/k”kksf’kr gksrs gSa

mUgsa vf/k’kks"; (Adsorbate) dgrs gSaA
vf/k”kksf’kr inkFkZ dks ml ì’B ls ftl ij og vf/k”kksf’kr

gS] mls gVkus dks fo’ks"k.k (Desorption) dgrs gSaA
vf/k”kks’k.k ds QyLo:i i’̀B ÅtkZ esa deh gks tkrh

gSA tc fdlh vf/k”kks’kd dh lrg ij vf/k”kks’; dh lkUærk
c<+rh gS rks bls /kukRed rFkk lkUærk ?kVrh gS rks _.kkRed
vf/k”kks’k.k dgrs gSaA

çHkkoh vkUrfjd cy

çHkkoh cy 
ugha gS

xSl dk vf/k'kks"k.k

Bksl

¼v½ Bksl ;k æo ds
i"̀B ij vkUrfjd cy

¼c½ Bksl i"̀B ij 
xSl dk vf/k'kks"k.k
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vf/k”kks’k.k (adsorption) rFkk vo”kks’k.k (absorption) dks Ñf’k
dh nf̀’V ls bl çdkj le> ldrs gSa  fd  ikS/ks  dh  tM+ksa ij
feêh ds d.k fpids jgrs gSa] og vf/k”kks’k.k rFkk tM+ksa }kjk
vUnj fy;k tkus okyk ikuh vo”kks’k.k dgykrk gSA i’̀Bh;
jlk;u dh nf̀’V ls vf/k”kks’k.k rFkk vo”kks’k.k esa fuEukafdr
vUrj gS &             lkj.kh 6-1

6-9-1 vf/k’kks"k.k ds çdkj (Types of Adsorption)&
vf/k”kks’k.k nks çdkj dk gksrk gS &
¼i½ HkkSfrd vf/k”kks’k.k ¼ii½ jklk;fud vf/k”kks’k.k
¼i½ HkkSfrd vf/k’kks"k.k (Physical Adsorption) &
vf/k”kks’; ds d.k vf/k”kks’kd ds ì’B ij nqcZy ok.Mj okWYl cyksa
vFkok HkkSfrd cyksa }kjk cfU/kr gksrs gSa rks bls HkkSfrd cyks
vf/k”kks’k.k dgrs gSaA mnkgj.k&lfØ; pkjdksy ij vf/k”kksf’kr
xSlsaA
(i½ jklk;fud vf/k’kks"k.k (Chemical Adsorption)&
vf/k”kks’; ds d.k vf/k”kks’kd ds i’̀B ij jklk;fud cyksa }kjk
cfU/kr gksrs gSa rks bls jklk;fud vf/k”kks’k.k dgrs gSaA mnkgj.k&
VaXlVu ij CO2 ;k O2 dk vf/k”kks’k.kA
lkkj.kh 6-2% HkkSfrd ,oa jklk;fud vf/k’kks"k.k esa vUrj

HkkSfrd vf/k'kks"k.k jklk;fud vf/k'kks"k.kØ-la-

vf/k'kks"kd rFkk vf/k'kks"; 
ds e/; nqcZy ok.My okWy 
vFkok HkkSfrd cy gksrs 
gSaA
;g fof'k"V çÑfr dk 
ugha gksrk gSA
;g de rki ij gksrk gSA
nkc dk çHkko iM+rk gSA

;g vf/k'kks"k.k cgqijrh; 
gSA
vf/k'kks"; dh voLFkk 
vkUrfjd ,oa i"̀B Hkkx esa 
leku gksrh gSA

1-

2-

3-
4-

5-

6-

vf/k'kks"kd rFkk vf/k'kks"; 
ds e/; jklk;fud cU/k 
gksrk gSA

;g fof'k"V çÑfr dk 
gksrk gSA
;g mPp rki ij gksrk gSA
nkc dk dksbZ çHkko ugha 
iM+rk gSA
;g vf/k'kks"k.k ,d 
ijrh; gSA
vf/k'kks"; dh voLFkk 
vkUrfjd ,oa i"̀B Hkkx esa 
fHkUu&fHkUu gSA

6-9-2 vf/k’kks"k.k dks çHkkfor djus okys dkjd (Fac-
tors  affecting Adsorption) & vf/k”kk s ’k.k dk s
fuEufyf[kr dkjd çHkkfor djrs gSa &
¼i½ xSl dh çÑfr (Nature of Gas) & çR;sd xSl fdlh
Hkh Bksl ij de ;k vf/kd lhek rd vf/k”kksf’kr gksrh gS
fdUrq ljyrk ls æfor gksus okyh xSl (NH3, HCl, Cl2,
SO2, CO2) LFkkbZ xSlksa (O2, N2, H2) dh vis{kk vf/kd
vf/k”kksf’kr gksrh gSaA
¼ii½ vf/k’kks"kd dh çÑfr (Nature of Adsorbent) &
dBksj rFkk jU/kzghu inkFkks± dh vis{kk jU/kz;qDr rFkk ckjhd pw.kZ
ds :i esa Bksl inkFkks± esa vf/k”kks’k.k vf/kd gksrk gSA
jU/kz;qDr rFkk ckjhd pw.kZ esa Bksl dk i’̀Bh; {ks=Qy vf/kd
gksus ls vf/k”kks’k.k {kerk Hkh vf/kd gksrh gSA
¼iii½ nkc dk çHkko (Affect of Pressure) & vf/k”kks’kd
ds çfr bdkbZ æO;eku }kjk xSl ds vf/k”kks’k.k dh ek=k xSl
ds nkc ij fuHkZj djrh gSA vf/k”kks’k.k dh ek=k (x/m) rFkk
nkc esa lEcU/k fp=kuqlkj fn[kk;k x;k gSA ;gka x =
vf/k”kks’; dk Hkkj rFkk m = vf/k”kks’kd dk Hkkj gSA

fuf”pr rki ij vf/k”kks’k.k dh ek=k (x/m) rFkk xSl
dk nkc (P) ds e/; vkjs[k dks lerkih oØ dgrs gSaA
ÝS.Mfyp rFkk ySaxE;wj us bldks foLrkj ls le>k;k gSA
¼iv½ rki dk çHkko (Affect of Temperature) & fuf”pr
nkc ij rki esa of̀) ls vf/k”kks’k.k dh ek=k esa deh vkrh gS
rFkk rki esa deh ls vf/k”kks’k.k dh ek=k c<+ tkrh gSA
¼v½ vf/k’kks"kd dk lfØ;.k (Activation of Adsor-
bent)& lfØ;.k ls rkRi;Z vf/k”kks’kd dh vf/k”kks’k.k {kerk
esa of̀) djus ls gSA vf/k”kks’kd dh vf/k”kks’k.k {kerk esa of̀)
;kaf=d jxM+ ;k jklk;fud vfHkfØ;kvksa }kjk dj ldrs gSaA
vf/k”kks’kd dks NksVs&NksVs d.kksa esa foHkkftr dj mldh
vf/k”kks’k.k {kerk esa of̀) dh tk ldrh gSA

egÙoiw.kZ fcUnq
1- Å’ekxfrdh dk “kkfCnd vFkZ Å’ek ds çokg ds v/;;u

ls gSA
2- dk;Z djus dh {kerk dks ÅtkZ dgrs gSaA

pa

vf/k'kks"k.k vo'kks"k.kØ-la-

;g dsoy vf/k'kks"kd dh 
lrg ij gksus okyh ?kVuk 
gSA
vf/k'kks"k.k dh lkUærk 
lrg ij LFkwy ls fHkUu 
gksrh gSA
vf/k'kks"k.k dh xfr çkjEHk 
esa rst rFkk ckn esa 
/khjs&/khjs de gksrh gSA
mnkgj.k&flfydk tSy 
}kjk ty ok"i dk 
vf/k'kks"k.kA

1-

2-

3-

;g lEiw.kZ inkFkZ ij ,d 
leku gksus okyh ?kVuk 
gSA
vf/k'kks"k.k dh lkUærk 
lHkh txg ,d leku 
gksrh gSA
;g leku xfr ls gksrh 
gSA

mnkgj.k&'kq"d  
}kjk ty ok"i dk 
vo'kks"k.kA

CaCl2
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3- Hkkstu dk “kjhj esa ikpu gksus ds çØe esa ÅtkZ eqDr gksrh
gS tks gekjs dk;ks± esa ç;qDr gksrh gSA

4- czãk.M dk og okLrfod Hkkx ftldk Å’ekxfrdh
v/;;u ds fy, p;u fd;k tkrk gS] Å’ekxfrdh rU=
dgykrk gSA

5- Å’ekxfrdh rU= ds vfrfjDr czãk.M dk “ks’k Hkkx
ifjos”k dgykrk gSA

6- Å’ekxfrdh rU= nks çdkj ds gksrs gSa & ¼1½ lekaxh rU=
¼2½ fo’kekaxh rU=A

7- tc fdlh rU= esa mifLFkr lHkh æO; leku çkoLFkk ;k
leku xq.k okys gksa rks lekaxh rU= dgykrk gSA

8- tc fdlh rU= esa mifLFkr æO; dh nks ;k nks ls vf/kd
çkoLFkk,a gksa rks fo’kekaxh rU= dgykrk gSA

9- Å’ekxfrd rU= dk ,d voLFkk ls nwljh voLFkk esa
ifjofrZr gksuk Å’ekxfrd çØe dgykrk gSA

10- Å’ekxfrd çØe dh voLFkkvksa esa ifjorZu lerkih;]
:)ks’e] lenkch] levk;ruh ,oa pØh; çØeksa }kjk
gksrk gSA

11- Å’ekxfrdh ds çFke fu;e dks ÅtkZ dk laj{k.k fu;e
dgrs gSaA bl fu;e ds vuqlkj ÅtkZ dks u rks mRiUu
fd;k tk ldrk gS vkSj u gh u’V fd;k tk ldrk gS]
fdUrq ÅtkZ dks ,d :i ls nwljs :i esa ifjofrZr fd;k
tk ldrk gSA

12- Å’ekxfrdh dk çFke fu;e U = q + w
13- fLFkj nkc ij rU= dh ,UFkSYih (H) mldh vkUrfjd

ÅtkZ (U) rFkk PV dk;Z ds ;ksx ds cjkcj gksrh gSA
H = U + PV

14- fdlh rU= ds rki dks 1 dsfYou c<+kus ds fy, ftruh
Å’ek dh vko”;drk gksrh gS mls ml rU= dh Å’ek
/kkfjrk dgrs gSaA

15- ,d eksy inkFkZ ds ¼mlds nzo.kkad ij½ Bksl çkoLFkk ls
æo çkoLFkk esa ifjofrZr gksus ij ,UFkSYih esa tks ifjorZu
gksrk gS mls xyu dh Å’ek dgrs gSaA

16- oSKkfud Dykfl;l us Å’ekxfrdh ds ,d u, voLFkk
Qyu dk çLrko fn;k ftls ,UVªkWih dgrs gSaA

17- rU= }kjk Å’ek vo”kksf’kr djus ij S dk eku c<+rk gS
rFkk Å’ek mRlftZr djus ij S dk eku ?kVrk gSA

18- ,UVªkWih dk eku Bksl < æo < xSl Øe ls c<+rk gSA
19- fdlh inkFkZ dks ty esa foys; djus rFkk nks xSlksa dks

fefJr djus ls ,UVªkWih dk eku c<+ tkrk gSA
20- ,d eksy æo ¼ty½ ds xSl ¼ty ok’i½ çkoLFkk esa ifjofrZr

gksus ij iw.kZ Å’ek esa ifjorZu ok’iu dh Å’ek dgykrh gSA

21- ,d eksy ok’i”khy Bksl inkFkZ ds lh/ks ok’i çkoLFkk esa
ifjofrZr gksus ij tks Å’ek esa ifjorZu gksrk gS mls m/
oZikru dh Å’ek dgrs gSaA

22- ftl jklk;fud vfHkfØ;k esa Å’ek eqDr gksdj ifjos”k esa
pyh tkrh gS mls Å’ek{ksih vfHkfØ;k dgrs gSaA

23- ftl jklk;fud vfHkfØ;k esa Å’ek ifjos”k ls ra= }kjk
vo”kksf’kr gksrh gS mls Å’ek”kks’kh vfHkfØ;k dgrs gSaA

24- fdlh Bksl ;k æo }kjk fdlh inkFkZ ds v.kqvksa dks viuh
vksj vkdf’kZr dj mudks i`’B ij /kkj.k djus dks
vf/k”kks’k.k dgrs gSaA

25- ftl inkFkZ ds i`’B ij vf/k”kk s’k.k gksrk gS mls
vf/k”kks’kd dgrs gSaA

26- tks inkFkZ vf/k”kks’kd dh lrg ij vf/k”kksf’kr gksrs gSa
mUgsa vf/k”kks’; dgrs gSaA

27- vf/k”kks’k.k nks çdkj dk gksrk gS & ¼1½ HkkSfrd vf/k”kks’k.k
¼2½ jklk;fud vf/k”kks’k.kA

28- vf/k”kks’k.k dks xSl dh çÑfr] vf/k”kks’kd dh çÑfr]
nkc] rki ,oa vf/k”kks’k.k dk lfØ;.k çHkkfor djrs gSaA

vH;klkFkZ ç’u
oLrqfu’B ç’u %&
1- fdlh rU= esa xSlksa dk feJ.k dgykrk gS &

¼v½ fo’kekaxh rU= ¼c½ lekaxh rU=
¼l½ foyfxr rU= ¼n½ buesa ls dksbZ ugha

2- fdlh rU= esa mifLFkr æO; dh nks ;k nks ls vf/kd
çkoLFkk,a dgykrh gSa &
¼v½ fo’kekaxh rU= ¼c½ lekaxh rU=
¼l½ foyfxr rU= ¼n½ buesa ls dksbZ ugha

3- fLFkj nkc ij fd;k tkus okyk çØe dgykrk gS &
¼v½ lerkih çØe ¼c½ pØh; çØe
¼l½ :)ks’e çØe ¼n½ lenkch çØe

4- rU= vius ifjos”k ls Å’ek dk vknku&çnku ugha djrk
gS] çØe dgykrk gS &
¼v½ lerkih çØe ¼c½ pØh; çØe
¼l½ :)ks’e çØe ¼n½ lenkch çØe

5- Å’ekxfrdh dk çFke fu;e gS &

¼v½  U q wD = + ¼c½  VU qD =

¼l½  PU q P VD = - D ¼n½ w P V= D V
6- fdlh rU= }kjk Å’ek dk vo”kks’k.k gksrk gS vkSj rU= dh

Å’ek c<+ tkrh gS rks q dk eku gksxk &
¼v½ _.kkRed ¼c½ /kukRed
¼l½ “kwU; ¼n½ buesa ls dksbZ ugha
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7- ,d eksy inkFkZ ds ¼mlds nzo.kkad ij½ Bksl çkoLFkk ls
æo çkoLFkk esa ifjofrZr gksus ij Å’ek esa ifjorZu dgykrk
gS &
¼v½ ok’iu Å’ek ¼c½ m/oZikru Å’ek
¼l½ xyu Å’ek ¼n½ buesa ls dksbZ ugha

8- ,d eksy ok’i”khy Bksl inkFkZ ds lh/ks ok’i çkoLFkk esa
ifjofrZr gksus ij iw.kZ Å’ek esa ifjorZu dgykrk gS &
¼v½ ok’iu Å’ek ¼c½ m/oZikru Å’ek
¼l½ xyu Å’ek ¼n½ buesa ls dksbZ ugha

9- vf/k”kks’k.k dk çdkj gSa &
¼v½ HkkSfrd v/k”kks’k.k
¼c½ jklk;fud vf/k”kks’k.k
¼l½ v o c nksuksa
¼n½ tSfod vf/k”kks’k.k

10- vf/k”kks’k.k dks çHkkfor djus okys dkjd gSa &
¼v½ xSl dh çÑfr
¼c½ vf/k”kks’kd dh çÑfr
¼l½ rki o nkc dk çHkko
¼n½ mi;qZDr lHkh

11- ,UVªkWih c<+us dk lgh Øe gS &
¼v½ Bksl < æo < xSl
¼c½ æo < xSl < Bksl
¼l½ xSl < Bksl < æo
¼n½ Bksl < xSl < æo

vfry?kwÙkjkRed ç’u %&
12- dk;Z djus dh {kerk dks D;k dgrs gSa\
13- jklk;fud vfHkfØ;kvksa ds ifj.kkeLo:i gksus okys ÅtkZ

ds ifjorZu dk v/;;u fdlesa fd;k tkrk gS\
14- Å’ekxfrd rU= ds nks çdkj fyf[k,A
15- Å’ekxfrd çØe ls vki D;k le>rs gSa\
16- lerkih çØe ls D;k vfHkçk; gS\
17- Å’ekxfrdh çFke fu;e dk xf.krh; O;atd fyf[k,A
18- ,UVªkWih ifjorZu S  dk lehdj.k O;atd fyf[k,A
19- Å’ek/kkfjrk dks ifjHkkf’kr dhft,A
20- Å’ek{ksih vfHkfØ;k fdls dgrs gSa\

21- vf/k”kks’k.k fdls dgrs gSa\
22- vf/k”kks’k.k ds nks çdkj fyf[k,A

y?kwÙkjkRed ç’u %&
23- lekaxh rU= dks mnkgj.k lfgr le>kb,A
24- Å’ekxfrdh çØeksa dks la{ksi esa le>kb,A
25- xyu Å’ek dks mnkgj.k lfgr le>kb,A
26- m/oZikru Å’ek dks mnkgj.k lfgr le>kb,A
27- Å’ek”kks’kh vfHkfØ;k D;k gS\ le>kb,A
28- ,UVªkWih ls vki D;k le>rs gSa\
29- vf/k”kks’k.k o vo”kks’k.k esa nks vUrj fyf[k,A
30- HkkSfrd vf/k”kks’k.k dks le>kb,A
31- vf/k”kks’kd dk lfØ;.k] vf/k”kks’k.k dks fdl çdkj çHkkfor

djrk gS\ le>kb,A
32- jklk;fud vf/k”kks’k.k dks mnkgj.k lfgr le>kb,A
33- HkkSfrd ,oa jklk;fud vf/k”kks’k.k esa ,d eq[; vUrj

fyf[k,A

fucU/kkRed ç’u %&
34- Å’ekxfrdh ls vkidk D;k vfHkçk; gS\ Å’ekxfrd

rU= ds çdkj dk o.kZu dhft,A
35- Å’ekxfrd çØe dks foLrkj ls le>kb,A
36- Å’ekxfrdh ds çFke fu;e ds xf.krh; :i dh foospuk

dhft,A
37- ,UVªkWih dks ifjHkkf’kr dhft;s rFkk bldk eku vf/kd o

de gksus dks foLrkj ls le>kb,A
38- Å’ek/kkfjrk fdls dgrs gSa\ foLrkjiw.kZd fyf[k,A
39- vf/k”kks’k.k ls vki D;k le>rs gSa\ bls çHkkfor djus

okys dkjdksa dk o.kZu dhft,A
40- fuEufyf[kr ij fVIi.kh dhft, & ¼1½ eksyj Å’ek /kkfjrk

¼2½ xyu dh Å’ek ¼3½ ok’iu dh Å’ek ¼4½ m/oZikru Å’ek
¼5½ Å’ek{ksih vfHkfØ;k ¼6½ Å’ek”kks’kh vfHkfØ;k

mÙkjekyk
1- ¼c½ 2- ¼v½ 3- ¼n½ 4- ¼l½ 5- ¼v½ 6- ¼c½ 7- ¼l½
8- ¼c½ 9- ¼l½ 10- ¼n½ 11- ¼v½
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v/;k;&7
dkcZfud ;kSfxdksa dk ’kks/ku ,oa vfHky{k.k

PURIFICATION AND CHARACTERISTICS OF ORGANIC COMPOUNDS

oSfnd dky ls gh euq’; dkcZfud ;kSfxdksa dk mi;ksx
djrk jgk gSA “kDdj] xksan] jsftu] uhy] fljdk bR;kfn
inkFkks± ls ifjfpr FkkA ;s lHkh ;kSfxd çR;{k vFkok vçR;{k
:i ls isM+&ikS/kksa rFkk tUrqvksa ls çkIr fd, tkrs FksA vr%
bUgsa dkcZfud ;kSfxd dgk x;kA

gekjs nSfud thou esa dkcZfud ;kSfxdksa dk vR;f/kd
egÙo gSA gekjs Hkkstu esa “kdZjk] LVkpZ]] çksVhu] olk]
,UVhck;ksfVDl] vkS’kf/k;k¡] Ñf’k {ks= esa ihM+duk”kh] ;wfj;k
moZjd] b±/ku esa ydM+h] dks;yk] isVªksfy;e mRikn] tSo jlk;u
vuqla/kkuksa esa egRo gSA

cthZfy;l us dkcZfud inkFkks± dks thfor çkf.k;ksa ls
lekurk rFkk ;g ns[kdj fd ;s dkcZu] gkbMªkstu] vkWDlhtu
rFkk ukbVªkstu vkfn rRoksa ls feydj cus gksrs gSa vr% mUgksaus
tSo “kfDr fl)kUr dh /kkj.kk nhA 1828 esa teZu oSKkfud
Ogksyj (Wholer) us tSo “kfDr fl)kUr dk [k.Mu fd;k
rFkk vdkcZfud ;kSfxd veksfu;e lYQsV vkSj iksVSf”k;e
lk;usV ds tyh; feJ.k dks xeZ djds ;wfj;k dk fuekZ.k
fd;kA

  CNONH2SOKKCNO2SONH 442424 

224 CONHNHCNONH   ¼;wfj;k½

Ogksyj dh bl [kkst ds i”pkr~ tSo “kfDr fl)kUr dk
vUr gks x;kA dksYcs] ysoksf”k;s] dsdqys rFkk cFkZyksV ds mPp
dksfV ds dk;ks± ls fl) gks x;k fd dkcZfud ;kSfxd eq[; :i
ls dkcZu }kjk la”ysf’kr gksrs gSa rFkk budk la”ys’k.k vdkcZfud
;kSfxdksa dh Hkkafr fd;k tk ldrk gSA

çLrqr v/;k; esa ge dkcZfud ;kSfxdksa ds “kks/ku dh
fof/k;k¡]  muds  xq.kkRed  ,oa  ek=kRed  fo”ys’k.k ds
vk/kkjHkwr fl)kUrksa dk v/;;u djsaxsA

7-1 dkcZfud  ;kSfxdksa  ds ’kks/ku dh fof/k;k¡
(Puri fication methods  of Organic
Compounds)

çkÑfrd lzksr ls çkIr dkcZfud ;kSfxd gks vFkok
ç;ksx”kkyk esa la”ysf’kr fd;k x;k gks] muds “kks/ku gsrq
fuEufyf[kr fof/k;ka çpfyr gSa &
¼1½ fØLVyu (Crystallisation)
¼2½ m/oZikru (Sublimation)
¼3½ vklou (Distillation)
¼4½ foyk;dksa }kjk fu’d’kZ.k (Extraction with Solvents)
¼5½ o.kZysf[kdh (Chromatography)

7-1-1 fØLVyu vFkok fØLVyhdj.k & ;g Bksl dkcZfud
inkFkks± dks “kks/ku djus dh lkekU; fof/k gSA bl fof/k esa
loZçFke mi;qDr foyk;d dk p;u fd;k tkrk gSA

fp= 7-1 % rIr ty dhi
mi;qDr foyk;d og ekuk tkrk gS ftldk DoFkukad vf/kd
u gks rFkk tks ok’i”khy gks rkfd foy;u lqxerk ls lkfUær
fd;k tk ldsA lkFk gh ml foyk;d esa Bksl mPp rki ij
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foys; rFkk fuEurj rki ij de foys; gks ftlls foy;u dks
B.Mk djus ij Bksl fØLVfyr gks tkosA ty ds vykok
,sYdksgkWy] csUthu] bZFkj] DyksjksQkWeZ vkfn vPNs foyk;d ekus
tkrs gSaA loZçFke mi;qDr foyk;d dk p;u djus ds fy,
ckj&ckj ç;ksx djus ds ckn gh irk py ikrk gSA
fØLVyu dh fof/k % mi;qDr foyk;d dks “kadq:i ¶ykLd esa
ysdj mlesa inkFkZ dks ?kksy fy;k tkrk gS rFkk ty Å’ed
ij feJ.k dks xeZ fd;k tkrk gSA xeZ foy;u dks fQYVj i=
ls Nkudj B.Mk gksus ds fy, j[k fn;k tkrk gSA ftlls
inkFkZ ds cM+s&cM+s fØLVy çkIr gks ldsaA dqN inkFkks± ds
fØLVy mPp rki ij gh cu tkrs gSa vr% Nkurs le; inkFkZ
dhi dh uyh esa te tkrk gS vkSj vkxs Nkuuk dfBu gks tkrk
gSA ,slh fLFkfr esa ,d ,slh dhi dk ç;ksx fd;k tkrk gS
ftlds pkjksa vksj xeZ ty ;qDr dkap dh ,d tSdsV gksrh gSA
bls rIr ty dhi dgrs gSaA Nkus gq, xeZ foy;u dks ,d
chdj esa B.Mk gksus ds fy, j[k fn;k tkrk gSA dqN le;
ckn fØLVy curs gSaA inkFkZ ds “kq) fØLVy cukuk
fØLVyhdj.k dgykrk gSA

7-1-2 Å/oZikru & tc Bksl inkFkZ xeZ djus ij lh/ks ok’i
esa cny tkrs gSa vkSj B.Mk djus ij iqu% lh/ks Bksl voLFkk esa
vk tkrs gSa rc bl çfØ;k dks Å/oZikru dgrs gSaA

bl çdkj ds inkFkks± dks vklkuh ls vok’i”khy
v”kqf);ksa ls vyx fd;k tk ldrk gSA diwj] uS¶Fkyhu]
csUtksbd vEy vkfn dks bl fof/k }kjk “kq) fd;k tk ldrk
gSA

fp= 7-2 % Å/oZikru
v”kq) inkFkZ dks ,d phuh dh I;kyh esa ysdj blds

Åij ,d mYVh dhi j[k nsrs gSaA dhi ufydk dks Åij ls :bZ
ds gYds ckyksa ls cUn dj nsrs gSaA ¼fp= 7-2½ I;kyh dks ckyw
Å’ed ij xeZ djrs gSaA fo”kq) inkFkZ dk Å/oZikru gksrk gS
rFkk og dhi ufydk ds B.Ms Hkkxksa esa ,df=r gks tkrk gS ,oa
vok’i”khy v”kqf);ka I;kyh esa gh jg tkrh gSaA

7-1-3 vklou & og fØ;k ftlesa Å’ek nsdj æo dks ok’i
esa cnydj la?kfu= esa B.Mk djds iqu% æo esa cnyk tkos]
vklou dgykrh gSA fofHkUu rduhdksa ds vk/kkj ij vklou
fuEufyf[kr çdkj ds gksrs gSa &
¼v½ lk/kkj.k vklou (Simple Distillation)
¼c½ çHkkth vklou (Fractional Distillation)
¼l½ Hkkih; vklou (Steam Distillation)
¼n½ de nkc ij vklou (Distillation under reduced
pressure)

¼v½ lk/kkj.k vklou % lk/kkj.k vklou ds fy, xksy iSans dk
,d ¶ykLd ysrs gSa ftlds cxy esa ,d ik”oZ uyh tqM+h gksrh
gSA vklou fd, tkus okys æo dks bl ¶ykLd esa ysdj
blds eqag ij dkWdZ dh lgk;rk ls ,d FkekZehVj yxk nsrs
gSaA ik”oZ uyh dks ty la?kfu= ls tksM+ nsrs gSaA la?kfu= ds
nwljs fljs dks xzkgh ls tksM+ nsrs gSaA ¶ykLd dks xeZ djus ij
æo dk ok’iu gksus yxrk gS vkSj cuh gqbZ ok’i ty la?kfu=
ls xqtjus ij iqu% æo esa ifjofrZr gks tkrh gSA æo xzkgh
¶ykLd esa ,df=r dj fy;k tkrk gS ,oa tkrk gS vok’i”khy
viæO; vklou ¶ykLd esa jg tkrs gSaA ¼fp= 7-3½

fp= 7-3 % lk/kkj.k vklou
vklou ls iwoZ ¶ykLd ds æo esa ikWflZysu ds VqdM+s

Mky nsus pkfg, rkfd xeZ djus ij æo mNyus u ik,A

¼c½ çHkkth vklou % tc nks ;k nks ls vf/kd ok’i”khy æoksa
ds DoFkukadksa esa vf/kd vUrj ugha gks rks mUgsa çHkkth vklou
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}kjk vyx fd;k tkrk gSA tc æoksa ds feJ.k dks xeZ fd;k
tkrk gS rks vf/kd ok’i”khy æo dk DoFkukad vkus ij
rki fLFkj gks tkrk gS vkSj tc rd ;g æo okf’ir
ugha gks tkrk] rki fLFkj gh jgrk gSA blds mijkUr
c<+rk gS rFkk nwljs æo dk DoFkukad vkus ij fQj rki fLFkj
gks tkrk gS vkSj tc rd ;g æo lEiw.kZ okf’ir ugha gksrk] rki
fLFkj jgrk gSA blds ckn rki c<+rk gS vkSj rhljs æo ds
DoFkukad ij fLFkj gks tkrk gSA bl çdkj fHkUu&fHkUu æo
vyx&vyx rki ij vklqr gksrs gSa vkSj mudks ,d&nwljs ls
vyx dj fy;k tkrk gSA bl fof/k dks çHkkth vklou dgrs
gSa ¼fp= 7-4½A “kq) æo dsoy ,d ckj ds vklou ls çkIr ugha
gks ldrkA vr% vklou dbZ&dbZ ckj fd;k tkrk gSA

fp= 7-4 % çHkkth vklou

¼l½ Hkkih; vklou % ;g fof/k çk;% ,sls Bksl vFkok æo
inkFkks± ds “kks/ku djus ds dke esa ykbZ tkrh gS tks Hkki esa
ok’i”khy gksa] ty esa vfoys; gksa rFkk vok’i”khy v”kqf);ka
mifLFkr gksaA tSls xqykc dk rsy] ;wdsfyIVl rsy vkfn dks
ty ds lkFk mckyus ls budks Qwy vkSj ifÙk;ksa ls fu’df’kZr
fd;k tk ldrk gSA vklqr æo ,d= vkSj B.Mk fd;k tkrk
gS vkSj iF̀kDdkjh dhi }kjk vyx dj fy;k tkrk gSA tks æo
Hkki&ok’i”khy gS vius DoFkukad ls de rki ij gh vklqr gks
tkrs gSaA vr% muds mPp rki ij vi?kVu dh lEHkkouk gV
tkrh gSA

Hkkih; vklou fof/k esa v”kq) æo dks ,d ¶ykLd esa
ysdj ckyw Å’ed ij xeZ djrs gSa rFkk mlesa Hkki çokfgr
djrs gSa ¼fp= 7-5½A tc æo mcyus yx tkrk gS rks dkcZfud
inkFkZ dh ok’i Hkki ds lkFk Åij mBdj la?kfu= esa gksrs gq,
xzkgh esa igqap tkrh gS] çkIr vklqr dkcZfud inkFkZ rFkk ty

dk feJ.k gksrk gSA pwafd ;s  nksuksa vkil esa feJ.kh; ugha gSa]
bUgsa vkil esa iF̀kDdkjh dhi }kjk iF̀kd dj fy;k tkrk gSA
;fn inkFkZ ty esa vkaf”kd :i ls foys; gks rks mldk mi;qDr
foyk;d }kjk fu’d’kZ.k dj ysrs gSaA fu’d’kZ dks “kq’d djds
çHkkth vklou }kjk “kq) æo çkIr dj ysrs gSaA

fp= 7-5 % Hkkih; vklou

¼n½ de nkc ij vklou % dqN dkcZfud æoksa dks lk/kkj.k
vklou }kjk “kks/ku ugha fd;k tk ldrk D;ksafd ;s vius
DoFkukad ij vi?kfVr gks tkrs gSaA tSls fXyljkWy vkfnA vr%
bu æoksa ds “kks/ku djus ds fy, de nkc ij vklou fd;k
tkrk gS ¼fp= 7-6½A

fp= 7-6 % de nkc ij vklou
bl fof/k esa ,d fo”ks’k çdkj dk ¶ykLd dke esa ysrs

gSa ftls Dystu ¶ykLd dgrs gSaA blesa æo mNyus ugha ikrk
rFkk ¶ykLd leku :i esa xeZ fd;k tk ldrk gSA ¶ykLd ls
,d la?kfu= tqM+k jgrk gSA la?kfu= dk nwljk fljk xzkgh ls
tksM+ fn;k tkrk gSA xzkgh dks nkc de djus ds fy, fuokZr
iEi ls rFkk nkc Kkr djus ds fy, eSuksehVj ls tksM+ nsrs gSaA

7-1-4 foyk;dksa }kjk fu"d"kZ.k & ty esa foys; dkcZfud
inkFkZ dks mi;qDr foyk;d tSls bZFkj] csUthu] ,YdksgkWy]
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dkcZu VsVªkDyksjkbM vkfn ds lkFk iF̀kDdkjh dhi esa vPNh
rjg ls fgykus ds i”pkr~ ìFkd fd;k tk ldrk gSA ,slk djus
ij nks vyx&vyx Lrj cu tkrs gSaA ,slk ckj&ckj fd;k
tkrk gS ftlls dkcZfud inkFkZ dh vf/kdkf/kd ek=k dk
fu’d’kZ.k gks tkrk gSA foyk;d ls inkFkZ dks vkaf”kd vklou
}kjk vyx djds lk/kkj.k vklou }kjk “kq) dj fy;k tkrk
gSA

7-1-5 o.kZysf[kdh & dkcZfud inkFkks± esa feJ.k ds ?kVdksa dk
iF̀kDdj.k rFkk “kks/ku dbZ çdkj dh o.kZysf[kdh fof/k;ksa ls
fd;k tkrk gSA tSls &
¼i½ LrEHk o.kZysf[kdh
¼ii½ dkxt o.kZysf[kdh
¼iii½ vk;u&fofue; o.kZysf[kdh
¼iv½ iryh&ijr o.kZysf[kdh

;gka ij ge buesa ls ,d fof/k LrEHk o.kZysf[kdh dk
gh o.kZu djsaxsA
LrEHk o.kZysf[kdh & bl fof/k esa ,d csyukdkj dk¡p dk
LrEHk ysrs gSa ftlds fupys fljs ij ,d jks/kuh yxh gksrh gSA
¼fp= 7-7½ LrEHk esa vf/k”kks’kd inkFkZ tSls ,syqfeuk] flfydk
vkfn dks ,d mi;qDr æo esa ysdj Hkj nsrs gSaA mi;qDr
foyk;d esa cus foy;u dks LrEHk ds Åijh fljs ij /khjs&/khjs
Mkyrs gSaA tSls&tSls foy;u vf/k”kks’kd LrEHk esa uhps mrjrk
gS] mlds fofHkUu ?kVd fHkUu&fHkUu Å¡pkb;ksa ij vf/k”kksf’kr
gksrs tkrs gSaA

fp= 7-7 % o.kZysf[kdh LrEHk
vf/kd  vf/k”kksf’kr gksus okyk ?kVd Åijh fljs ds

vf/kd fudV jgrk gS vkSj lcls de vf/k”kksf’kr gksus okyk
?kVd lcls vf/kd xfr ls uhps mrjrk gSA bl çdkj fofHkUu
?kVd vf/k”kks’kd LrEHk esa fofHkUu jaxksa dks ifê;ksa ds :i esa
iF̀kd gksrs tkrs gSaA fofHkUu ifê;ksa dks vyx&vyx djds
mi;qDr foyk;dksa }kjk fu’d’kZ.k djds çR;sd ?kVd dk foy;u
çkIr dj fy;k tkrk gSA bl fof/k esa csyukdkj dkap ds LrEHk
ds LFkku ij C;wjsV dk Hkh LrEHk dke esa fy;k tk ldrk gSA

7-2 xq.kkRed fo’ys"k.k
(Qualitative Analysis)

dkcZfud ;kSfxdksa esa C, H ds vfrfjDr O, N, S, P
rFkk gSykstu mifLFkfr gks ldrs gSaA fdlh dkcZfud ;kSfxd
esa mifLFkr rÙoksa dh igpku djuk ;k mudk xq.kkRed fo”ys’k.k
djuk t:jh gSA
ukbVªkstu] lYQj rFkk gSykstu dh igpku & dkcZfud
;kSfxdksa esa ukbVªkstu] lYQj] Dyksjhu] czksehu rFkk vk;ksMhu
dh mifLFkfr dh igpku ySlsa ijh{k.k }kjk dh tkrh gSA
ySlsa ijh{k.k % dkcZfud ;kSfxdksa esa rÙo lgla;kstd cU/k
}kjk vkil esa ca/ks gksrs gSaA vr% ;s dkcZfud ;kSfxd tyh;
foy;u esa vk;fud ugha gksrs gSaA mu ;kSfxdksa dks mPp rki ij
lksfM;e /kkrq ds lkFk laxfyr dj mlesa mifLFkr N, S, Cl,
Br, I dk lksfM;e ls vfHkfØ;k djkds lksfM;e yo.k cuk
ysrs gSaA lksfM;e ;qDr yo.k ty esa ?kksyus ij vk;fur gks
tkrs gSaA lksfM;e ;qDr yo.kksa ds tyh; foy;u dks ySlsa
foy;u vFkok lksfM;e fu"d"kZ dgrs gSaA

lksfM;e laxyu esa fuEufyf[kr vfHkfØ;k,a gksrh gSa&

                    ;kSfxd

SNaSNa2 2

NaXXNa 
¼X gSykstu = Cl, Br, I½

NaSCNSNCNa 

7-3 ek=kRed fo’ys"k.k
(Quantitative Analysis)

;gka dkcZu] gkbMªkstu] gSykstu rFkk QkWLQksjl dk
vkadyu dk dsoy vk/kkjHkwr fl)kUr fn;k tk jgk gSA

dkcZfud ;kSfxd esa mifLFkr fofHkUu rÙoksa ds çfr”kr
la;kstu dk fu/kkZj.k djus dh eq[; fof/k;k¡ fuEufyf[kr gSa &
7-3-1 dkcZu vkSj gkbMªkstu dk fu/kkZj.k & dkcZfud
;kSfxdksa  esa  dkcZu  o  gkbMªkstu nksuksa dk fu/kkZj.k yhfcx
fof/k (Leibig’s Method) }kjk fd;k tkrk gSA
fl)kUr % dkcZfud ;kSfxd dk Kkr Hkkj] “kq’d D;qfçd
vkWDlkbM (CuO) ds lkFk “kq’d ok;q vkWDlhtu ¼CO2 ls
eqDr½ dh /kkjk esa çcyrk ls xeZ fd;k tkrk gSA ;kSfxd esa
mifLFkr dkcZu vkSj gkbMªkstu Øe”k% CO2 ,oa H2O esa
vkWDlhÑr gks tkrs gSaA
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fp= 7-8 % yhfcx fof/k }kjk dkcZu vkSj
gkbMªkstu dk vkadyu

mRiUu ty dh ek=k Kkr djus ds fy, feJ.k dks
futZy dSfYl;e DyksjkbM ;qDr U&ufydk esa ls çokfgr
fd;k tkrk gSA blh Js.kh esa tqM+h nwljh U&ufydk esa lkUæ
iksVSf”k;e gkbMªkWDlkbM foy;u }kjk dkcZu MkbvkWDlkbM dk
vo”kks’k.k dj fy;k tkrk gS ¼fp= 7-8½A dSfYl;e DyksjkbM
rFkk iksVSf”k;e gkbMªkWDlkbM foy;u ds æO;ekuksa esa of̀) ls
Øe”k% ty rFkk dkcZu MkbvkWDlkbM dh ek=k,a çkIr gks tkrh

gSA ftuls dkcZu rFkk gkbMªkstu dh çfr”krrk dh x.kuk dj
yh tkrh gSA ;fn dkcZfud ;kSfxd dk æO;eku m gks rFkk
cuus okys ty o dkcZu MkbvkWDlkbM ds æO;eku Øe”k% m1

rFkk m2 gksa rks &

dkcZu dh çfr”kr ek=k ¾ m44
100m12 2




gkbMªkstu dh çfr”kr ek=k ¾ m18
100m2 1




mnkgj.k 1 % 0-2 g dkcZfud ;kSfxd ds iw.kZ ngu ds
QyLo:i 0-5764 g dkcZu Mkb vkWDlkbM rFkk 0-1512 g
ty çkIr gksrk gSA ;kSfxd esa dkcZu rFkk gkbMªkstu dh
çfr”krrkvksa dh x.kuk dhft;sA

gy % dkcZu dh çfr”krrk ¾ %6.78
20.044

1005764.012





ySlsa fof/k }kjk rÙoksa dk ijh{k.k %
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gkbMªkstu dh çfr”krrk ¾ %4.8
20.018

1001512.02





7-3-2 ukbMªkstu dk fu/kkZj.k & dkcZfud ;kSfxd esa ukbVªkstu
dk fu/kkZj.k fuEufyf[kr fof/k;ksa }kjk fd;k tk ldrk gSA &
¼1½ M~;wek fof/k (Duma’s Method)
¼2½ tsYMkWy fof/k (Kjeldahl’s Method)
¼1½ M~;wek fof/k (Duma’s Method) & M~;wek fof/k lHkh
dkcZfud ;kSfxdksa esa ukbVªkstu ds vkadyu esa ç;ksx dh tk
ldrh gSA bl fof/k esa ç;qDr midj.k fp= 7-9 esa çnf”kZr gSaA
fl)kUr (Principle) % fn, x, dkcZfud ;kSfxd dks D;qfçd
vkWDlkbM (CuO) ds lkFk dkcZu MkbvkWDlkbM ds okrkoj.k
esa çcyrk ls xeZ djus ij ukbVªkstu eqDr gksrh gSA

fp= 7-9 % M~;wek fof/k }kjk ukbVªkstu esa ç;qDr midj.k
dkcZu o gkbMªkstu Øe”k% dkcZu MkbvkWDlkbM vkSj

ty esa ifjofrZr gks tkrs gSaA







  CuO

2
yx2NHC zyx

   Cu
z
yx2N

2
zOH

z
yxCO 222 






 

vYi ek=k esa cus ukbVªkstu ds vkWDlkbM+ dks xeZ
dkWij rkj ij çokfgr djds ukbVªkstu esa vipf;r dj fn;k
tkrk gSA mRiUu xSlh; feJ.k dks iksVSf”k;e gkbMªkWDlkbM ds
tyh; foy;u ij ,d= djrs gSaA dkcZu MkbvkWDlkbM iksVsf”k;e
gkbMªkWDlkbM }kjk vo”kksf’kr gks tkrh gS rFkk ukbVªkstu
va”kkfdr uyh ds Åijh Hkkx esa ,d= gks tkrh gSA

dkcZfud ;kSfxd rFkk ukbVªkstu dh tkudkjh ls
;kSfxd esa ukbVªkstu dh çfr”krrk dh x.kuk dh tk ldrh gSA
ekuk % dkcZfud ;kSfxd dk æO;eku ¾ w g
rki ¾ T1

,df=r N2 dk vk;ru ¾ V1 mL
nkc ¾ P1 mm
xSl lehdj.k ls &
ekud rki o nkc ij N2 dk vk;ru ¾

V
760T

273VP

1

11 



 mL

ekud rki o nkc ij V mL N2 dk Hkkj ¾ 22400
V28 

 g

dkcZfud ;kSfxd esa ukbVªkstu dh çfr”krrk ¾

¾ 
ukbVªkstu dk æO;eku

dkcZfud inkFkZ dk æO;eku

¾ 22400
28

 

%100
w
V

22400
28

  %100
w
V

8
1



mnkgj.k 2 % M~;wek fof/k }kjk ukbVªkstu vkadyu esa 0-25 g
dkcZfud ;kSfxd 288 K rki rFkk 745 mm nkc ij 30 mL
ukbVªkstu nsrk gSA ;kSfxd esa ukbVªkstu dh çfr”krrk Kkr
dhft;sA ¼288 K rki ij tyh; ruko =12.7 mm½
gy % ukbVªkstu dk vk;ru ¾ 30 mL
rki ¾ 288 K
okLrfod nkc ¾ 745 & 12.7 = 732.3 mm
in-I % N.T.P. ij N2 dk vk;ru Kkr djuk %
V1 = 30 mL V2 = ?
P1 = 732.3 mm P2 = 760 mm
T1 = 288 K T2 = 273 K

xSl lehdj.k ls &  
2

22

1

11

T
VP

T
VP



4.27
288760

273303.732
TP
TVPV
12

211
2 




  mL

in-II % ukbVªkstu dh çfr”krrk dh x.kuk djuk %
dkcZfud ;kSfxd esa ukbVªkstu dh çfr”krrk ¾

¾ %6.13100
25.0
4.27

22400
28



¼2½ tsYMkWy fof/k (Kjeldahl’s Method) & dkcZfud
;kSfxdksa esa ukbVªkstu ds vkadyu dh ;g ,d vPNh fof/k gS
fQj Hkh bl fof/k dk ç;ksx fuEufyf[kr gsrq ugha fd;k tk
ldrk &
¼i½ fijhMhu] ikbjksy] Dohuksyhu vkfn ;kSfxdksa ds fy, tks
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fo’kepØh; çÑfr ds gSa vkSj ukbVªkstu oy; fudk; (Ring
System) dk Hkkx gSA
¼ii½ ukbVªks (-NO2) vkSj ,tks (-N=N-) lewgksa okys ;kSfxdksa
ds fy,A
fl)kUr % ukbVªkstu ;qDr dkcZfud ;kSfxd dks lkUæ lY¶;wfjd
vEy ds lkFk dkWij lYQsV mRçsjd dh mifLFkfr esa rst xeZ
djus ij ;kSfxd dh ukbVªkstu veksfu;e lYQsV esa ifjofrZr
gks tkrh gSA vfHkfØ;k feJ.k dks lksfM;e gkbMªkWDlkbM ds
vkf/kD; esa xeZ djrs gSa ¼fp= 7-10½A mRiUu veksfu;k xSl dks
ekud lY¶;wfjd vEy ds Kkr vk;ru esa vo”kksf’kr dj fy;k
tkrk gSA rRi”pkr~ vof”k’V lY¶;wfjd vEy dks lksfM;e
gkbMªkWDlkbM ds ekud foy;u }kjk vuqekfir dj ysrs gSaA
nksuksa vuqekiuksa dk varj mRlftZr veksfu;k ds lkFk vfHkÑr
lY¶;wfjd vEy ds rqY; gksrk gSA

dkcZfud ;kSfxd $ 424
CuSO

42 SO)NH(SOH 4 

OH2NH2SONaSO)NH( 2342
NaOH2

424  

424423 SO)NH(SOHNH 

fp= 7-10 % tsYMkWy fof/k }kjk ukbVªkstu dk
vkadyu

dkcZfud ;kSfxd rFkk veksfu;k dh ek=kvksa dh
tkudkjh ls ;kSfxd esa ukbVªkstu dh çfr”krrk dh x.kuk dh
tk ldrh gSA
ekuk dkcZfud ;kSfxd dk æO;eku ¾ W g
ç;qDr vEy dk vk;ru ¾ V1 mL
vEy dh ukWeZyrk ¾ N1

 vEy vkSj {kkj lnSo rqY; vuqikrksa ¼ukWeZyrk lehdj.k½ esa
fØ;k djrs gSaA

vEy ds V1 mL dh ukWeZyrk N1 = NH3 ds V2 mL dh
ukWeZyrk N2

pwafd ukWeZyrk dh ifjHkk’kk ds vuqlkj 1N NH3

foy;u ds 1000 mL esa veksfu;k ds 17 g rFkk N2 ds 14 g

gksrs gSaA

 1N NH3 foy;u ds V1 mL esa ukbVªkstu ¾

¾ 1000
NV14 11 

 g

;kSfxd esa ukbVªkstu dk æO;eku ¾ 1000
NV14 11 

 g

;kSfxd esa ukbVªkstu dh çfr”krrk ¾

¾ 

¾ 1000W
100NV14 11




¾ %
W

VN4.1 11 

mnkgj.k 3 % ukbVªkstu vkadyu dh tsYMkWy fof/k esa 0-75g
;kSfxd ls eqDr veksfu;k 30 mL 0-25 N H2SO4 dks mnklhu
djrh gSA ;kSfxd esa ukbVªkstu dh çfr”krrk dh x.kuk dhft;sA
gy % ;kSfxdk dk æO;eku ¾ 0-75 g
ç;qDr vEy dk vk;ru ¾ 30 mL
ç;qDr vEy dh ukWeZyrk ¾ 0.25 N
 1000 mL 1N veksfu;k esa mifLFkr ukbVªkstu ¾ 14 g
 30 mL 0.25 N veksfu;k esa mifLFkr ukbVªkstu ¾

1000
25.03014 



vr% ukbVªkstu dh çfr”krrk ¾ 

%14100
75.01000

25.03014







7-3-3 gSykstuksa dk fu/kkZj.k & dkcZfud ;kSfxdksa esa gSykstuksa
dk fu/kkZfjr dSfj;l fof/k (Carius Method) }kjk fd;k
tkrk gSA
dSfj;l fof/k % ;g fof/k fuEufyf[kr fl)kUr ij vk/kkfjr
gS%
fl)kUr % dkcZfud ;kSfxd dh fuf”pr ek=k dks dSfj;l uyh
¼dBksj dk¡p dh uyh½ esa ysdj flYoj ukbVªsV dh mifLFkfr esa
l/kwe ukbfVªd vEy ds lkFk Hkêh esa rst xeZ fd;k tkrk gS
¼fp= 7-11½A ;kSfxd esa mifLFkr gSykstu   lacaf/kr gSykbM
(AgX) esa ifjofrZr gks tkrk gSA bl AgX ds vo{ksi dks
Nkudj lq[kkus ds i”pkr~ rksy fy;k tkrk gSA

dkcZfud 
;kSfxd
lkUæ 

H SO2 4 tsYMkWy
¶ykLd

dkap dk 
<hyk <Ddu

tsYMkWyhÑr 
æo

¼{kkjd dk 
vkf/kD;½

veksfu;k

NaOH
foy;u

tsYMkWy
QUnk

ty
la?kfu=

ekud
H SO2 4
dk Kkr 
foy;u

H O2

H O2
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fp= 7-11 % dSfj;l fof/k
dkcZfud ;kSfxd rFkk flYoj gSykbM dh ek=k esa

dkcZfud ;kSfxd esa gSykstu dh ek=k dh x.kuk dh tkrh gSA
x.kuk % ekuk dkcZfud ;kSfxd dk æO;eku ¾ W g
çkIr flYoj gSykbM (AgX) dk æO;eku ¾ W1 g
pwafd 1 g moL AgX esa gSykstu (X) dh ek=k ¾

¾  g

;kSfxd esa gSykstu dh çfr”krrk ¾

¾ x

vr% %Cl ¾ 

vr% %Br ¾ 

vr% %I ¾ 

mnkgj.k 4 % gSykstu ds vkadyu dh dSfj;l fof/k esa 0-40g
dkcZfud ;kSfxd 0-3 g flYoj czksekbM nsrk gSA ;kSfxd esa
czksehu dh çfr”krrk Kkr dhft;sA
gy % czksehu dh çfr”krrk ¾

¾ %75.31100
40.0
30.0

188
80



7-3-4 lYQj dk fu/kkZj.k & dkcZfud ;kSfxd esa lYQj dk
fu/kkZj.k dSfj;l fof/k }kjk fd;k tkrk gS ftldk fl)kUr
fuEukuqlkj gS &
dSfj;l uyh esa dkcZfud ;kSfxd dh Kkr ek=k dks l/kwe
ukbfVªd vEy vFkok lksfM;e ijkWDlkbM ds lkFk rst xeZ
djus ij ;kSfxd esa mifLFkr lYQj] lY¶;wfjd vEy esa vkWDlhÑr
gks tkrh gSA ftls csfj;e DyksjkbM dk vkf/kD; feykdj
csfj;e lYQsV ds :i esa vo{ksfir dj ysrs gSaA vo{ksi dks
Nkudj] /kksdj] lq[kkdj rksy ysrs gSaA

lYQj ;qDr dkcZfud inkFkZ 42
,HNO SOH3  

HCl2BaSOBaClSOH 4242 

dkcZfud ;kSfxd rFkk csfj;e lYQsV dh ek=kvksa dh
lgk;rk ls lYQj dh çfr”krrk Kkr dh tk ldrh gSA
x.kuk % ekuk dkcZfud ;kSfxd dk æO;eku ¾ W g
csfj;e lYQsV dk æO;eku ¾ W1 g
1 moL BaSO4 ¾ 233 g BaSO4 ¾ 32 g lYQj

vr% W1 g BaSO4 esa lYQj dh ek=k ¾ 1W
233
32

  g

;kSfxd esa S dh çfr”krrk ¾ %100
W
W

233
32 1 

¾ 

7-3-5 QkWLQksjl dk fu/kkZj.k & dkcZfud ;kSfxd esa QkWLQksjl
dk fu/kkZj.k Hkh xa/kd dh Hkkafr fd;k tkrk gSA
fl)kUr % dkcZfud inkFkZ dh Kkr ek=k dks l/kwe ukbfVªd
vEy ds lkFk xeZ djus ij mlesa mifLFkr QkWLQksjl] QkWLQksfjd
vEy esa vkWDlhÑr gks tkrkgSA ftls eSXuhf”k;k feJ.k ls
vfHkÑr djus ij eSXuh f”k;e vek s fu;e Qk WLQsV
(Mg NH4PO7) dk vo{ksi çkIr gksrk gSA blds Toyu ls
eSXuhf”k;e ik;jksQkWLQsV (Mg2P2O7) çkIr gksrk gSA blds
Hkkj ls QkWLQksjl dh çfr”krrk Kkr dh tk ldrh gSA

43
HNO POHO4H3P 3 

        dkcZfud ;kSfxd ds

HCl3POMgNHClNHMgClPOH 444243 

OHNH2OPMgPOMgNH2 2372244 

x.kuk % ekuk dkcZfud  ;kSfxd dk æO;eku ¾ W g
Mg2P2O7 dk æO;eku ¾ W1 g
1 moL Mg2P2O7 ¾ 222g Mg2P2O7 ¾ 2 ijek.kq P¾ 62g

vr% W1 g Mg2P2O7 esa P dk æO;eku ¾ 1W
222
62



;kSfxd esa P dh çfr”krrk ¾ %100
W
W

222
62 1 

vr% %P ¾ 

7-3-6 vkWDlhtu dk fu/kkZj.k & dkcZfud ;kSfxd esa vkWDlhtu
dh çfr”krrk ;kSfxd esa mifLFkr vU; rÙoksa dh çfr”krrk ds
;ksx dks 100 esa ls ?kVkdj fudkyh tkrh gSA
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egÙoiw.kZ fcUnq
1- gekjs nSfud thou esa dkcZfud ;kSfxdksa dk vR;kf/kd

egÙo gSA
2- 1828 esa teZu oSKkfud Ogksyj us tSo “kfDr fl)kUr dk

[k.Mu fd;kA
3- vdkcZfud ;kSfxd veksfu;e lYQsV vkSj iksVSf”k;e lk;usV

ds tyh; feJ.k dks xeZ djds nqfu;k ds çFke dkcZfud
;kSfxd ;wfj;k dk la”ys’k.k fd;k x;kA

4- ;wfj;k dk jklk;fud lw= NH2CONH2 gSA
5- xq.kkRed ,oa ek=kRed fo”ys’k.k ds vk/kkjHkwr fl)kUrksa

ds vk/kkj ij dkcZfud ;kSfxdksa dk “kks/ku fd;k tkrk gSA
6- fØLVyu Bksl dkcZfud inkFkks± ds “kks/ku djus dh lkekU;

fof/k gSA
7- fØLVyu esa mi;qDr foyk;d og ekuk tkrk gS ftldk

DoFkukad vf/kd u gks rFkk tks ok’i”khy gksA
8- ,sls Bksl inkFkZ ftUgsa xeZ djus ij lh/ks ok’i esa cny

tkrs gSa rFkk B.Mk djus ij iqu% lh/ks Bksl voLFkk esa vk
tkrs gSa bl çfØ;k dks Å/oZikru dgrs gSaA

9- og fØ;k ftlesa Å’ek nsdj æo dks ok’i esa cnydj
la?kfu= esa B.Mk djds iqu% æo esa cnyk tkos] vklou
dgykrh gSA

10- tc nks ;k nks ls vf/kd ok’i”khy æoksa ds DoFkukadksa esa
vf/kd vUrj ugha gksrk gS rks mUgsa çHkkth vklou }kjk
vyx fd;k tkrk gSA

11- ,sls Bksl vFkok æo inkFkZ tks Hkki esa ok’i”khy] ty esa
vfoys; rFkk ftlesa vok’i”khy v”kqf);k¡ gksa] rks mUgsa
Hkkih; vklou }kjk “kks/ku fd;k tkrk gSA

12- LrEHk o.kZysf[kdh esa vf/kd vf/k”kksf’kr gksus okyk ?kVd
Åijh fljs ds utnhd rFkk lcls de vf/k”kksf’kr gksus
okyk ?kVd lcls uhps vf/k”kksf’kr gksrk gSA

13- dkcZfud ;kSfxdksa esa ukbVªkstu] lYQj] Dyksjhu] czksehu
rFkk vk;ksMhu dh mifLFkfr dh igpku ySlsa ijh{k.k }kjk
dh tkrh gSA

14- dkcZfud ;kSfxdksa esa rÙo lgla;kstd cU/k }kjk vkil esa
ca/ks gksrs gSaA vr% ;s dkcZfud ;kSfxd tyh; foy;u esa
vk;fur ugha gksrs gSaA

15- dkcZfud ;kSfxdksa esa C o H nksuksa dk fu/kkZj.k yhfcx
fof/k }kjk fd;k tkrk gSA

16- dkcZfud ;kSfxd esa ukbVªkstu dk fu/kkZj.k M~;wek ,oa
tsYMkWy fof/k }kjk fd;k tkrk gSA

17- tsYMkWy fof/k }kjk ukbVªkstu dk fu/kkZj.k fijhMhu] ikbjksy]
Dohuksyhu] -NO2] -N=N- ;kSfxdksa gsrq ugha fd;k tkrk gSA

18- dkcZfud ;kSfxdksa esa gSykstuksa dk fu/kkZj.k dSfj;l
fof/k }kjk fd;k tkrk gSA

vH;klkFkZ ç’u
oLrqfu"B ç’u %&
1- ç;ksx”kkyk esa cuk;k x;k çFke dkcZfud ;kSfxd gS &

¼v½  ;wfj;k ¼c½ esFksu
¼l½  ,flfVd vEy ¼n½ ,fFkyhu

2- tSo “kfDr fl)kUr dh /kkj.kk nsus okyk jlk;uK Fkk &
¼v½  Ogksyj ¼c½ cthZfy;l
¼l½  ySej ¼n½ ysoksf”k;ks

3- ;wfj;k vkSj diwj dks iF̀kd djus dh mi;qDr fof/k gS &
¼v½  fØLVyu ¼c½ Hkkih; vklou
¼l½  m/oZikru ¼n½ vklou

4- dkcZfud inkFkZ lk/kkj.kr;k foys; gksrs gSa &
¼v½  dkcZfud foy;uksa esa ¼c½ ty esa
¼l½  /kqzoh; foy;uksa esa ¼n½ fdlh esa ugha

5- ySlsa ijh{k.k }kjk igpku dh tkrh gS &
¼v½  ukbVªkstu dh ¼c½ lYQj dh
¼l½  Dyksjhu dh ¼n½ mi;qZDr lHkh dh

6- ySlsa foy;u esa lksfM;e ukbVªksçwlkbM foy;u feykus ij
foy;u dk jax cSaxuh gksuk çnf”kZr djrk gS &
¼v½  S dh mifLFkfr ¼c½ N dh mifLFkfr
¼l½  Cl dh mifLFkfr ¼n½ I dh mifLFkfr

7- yhfcax fof/k }kjk dkcZfud ;kSfxdksa esa Kkr fd;k tkrk
gS &
¼v½  dkcZu dk
¼c½  gkbMªkstu dk
¼l½  dkcZu o gkbMªkstu nksuksa dk
¼n½  buesa ls dksbZ ugha

8- dkcZfud ;kSfxdksa esa tsYMkWy fof/k }kjk fu/kkZj.k fd;k
tkrk gS &
¼v½  ukbVªkstu dk ¼c½ gSykstu dk
¼l½  lYQj dk ¼n½ QkWLQksjl dk

9- tsYMkWy fof/k }kjk fuEukafdr dk fu/kkZj.k ugha fd;k
tkrk gS &
¼v½  fijhMhu ¼c½ ikbjkWy
¼l½  Dohuksyhu ¼n½ mi;qZDr lHkh dk

10- dkcZfud ;kSfxdksa dks CuO ds lkFk CO2 ds okrkoj.k
esa M~;wek fof/k esa xeZ djus ij xSl eqDr gksrh gS &
¼v½  NO2 ¼c½ N2

¼l½  NH3 ¼n½ NO
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vfry?kwÙkjkRed ç’u %&
11- tSo “kfDr fl)kUr dk [k.Mu fdl oSKkfud us fd;k\
12- nqfu;k ds igyk la”ysf’kr dkcZfud moZjd dk uke fyf[k,A
13- ;wfj;k dk jklk;fud lw= fyf[k,A
14- Bksl dkcZfud inkFkks± dks “kks/ku djus dh lkekU; fof/k

fyf[k,A
15- ,sls nks dkcZfud ;kSfxdksa ds uke fyf[k;s tks Å/oZikfrr

gksrs gSaA
16- Hkkih; vklou fof/k }kjk fdl çdkj ds ;kSfxdksa dk

“kks/ku fd;k tkrk gS\
17- çHkkth vklou fof/k }kjk fdl çdkj ds ;kSfxdksa dk

“kks/ku fd;k tkrk gS\
18- LrEHk o.kZysf[kdh esa vf/k”kks’kd ds :i esa ç;qDr nks

inkFkks± ds uke fyf[k,A
19- dkcZfud inkFkks± dk xq.kkRed fo”ys’k.k fdl fof/k }kjk

fd;k tkrk gS\
20- dkcZfud ;kSfxdksa esa dkcZu o gkbMªkstu dk ek=kRed

fo”ys’k.k fdl fof/k }kjk fd;k tkrk gS\

y?kwÙkjkRed ç’u %&
21- tSo “kfDr fl)kUr dk vUr dSls gqvk\
22- Å/oZikru ls vki D;k le>rs gSa\
23- vklou fdls dgrs gSa\ blds çdkj fyf[k,A
24- ySlsa ijh{k.k ls vki D;k le>rs gSa\
25- yhfcx fof/k dk fl)kUr fyf[k,A
26- dkcZfud ;kSfxd esa ukbVªkstu fu/kkZj.k dh M~;wek fof/k dk

fl)kUr fyf[k,A
27- dkcZfud ;kSfxdksa esa gSykstuksa ds fu/kkZj.k gsrq ç;qDr

dSfj;l fof/k dk fl)kUr fyf[k,A
28- dkcZfud inkFkZ dks de nkc ij vklou }kjk dSls “kq)

fd;k tkrk gS\
29- fdlh dkcZfud ;kSfxd esa ySlsa fof/k }kjk ukbVªkstu dk

ijh{k.k fyf[k,A
30- fØLVyhdj.k fdls dgrs gSa\

fucU/kkRed ç’u %&
31- dkcZfud ;kSfxdksa ds “kks/ku dh fof/k;ksa ds uke fyf[k,A

fdlh ,d fof/k dk ukekafdr fp= cukdj o.kZu dhft,A
32- vklou fdls dgrs gSa\ vklou dh fofHkUu fof/k;ksa ds

uke fyf[k, ,oa fdlh ,d fof/k dk ukekafdr fp=
cukdj o.kZu dhft,A

33- dkcZfud ;kSfxdksa esa tc nks ;k nks ls vf/kd ok’i”khy
æoksa ds DoFkukadksa esa vf/kd vUrj ugha gks rks dkSulh
fof/k }kjk vyx fd;k tkrk gS\ ml fof/k dk uke ,oa
ukekafdr fp= lfgr o.kZu dhft,A

34- ySlsa fof/k }kjk N, S, Cl, Br, I ds xq.kkRed fo”ys’k.k
dk o.kZu dhft,A

35- dkcZu o gkbMªkstu ds vkadyu gsrq yhfcx fof/k dk
ukekafdr fp= lfgr o.kZu dhft,A

36- dkcZfud ;kSfxdksa esa ukbVªkstu ds vkadyu dh tsYMkWy
fof/k dk ukekafdr fp= ,oa fl)kUr lfgr fof/k dk
o.kZu dhft,A

37- dkcZfud ;kSfxdksa esa gSykstuksa ds fu/kkZj.k dh dSfj;l
fof/k dk foLrr̀ o.kZu dhft,A

vkafdd ç’u %&
38- ,d dkcZfud ;kSfxd ds 2-390 g dk ngu djus ij

0-88 g CO2 vkSj 0-18 g ty çkIr gqvkA ;kSfxd esa C
o H dh ek=k çfr”kr esa Kkr dhft,A ¼mÙkj % C =
0.4%, H = 0.84%½

39- 0-25 g Dyksjhu ;qDr ,d ;kSfxd ls dSfj;l fof/k esa
0-18 g flYoj DyksjkbM çkIr gqvkA ;kSfxd esa Dyksjhu
dh çfr”kr ek=k Kkr dhft,A ¼mÙkj % 17.81%½

40- ukbVªkstu vkadyu dh tsYMkWy fof/k esa 0-55 g ;kSfxd
ls eqDr NH3 20 mL 0.25 N H2SO4 dks mnklhu
djrh gSA ;kSfxd esa ukbVªkstu dh çfr”kr ek=k Kkr
dhft,A ¼mÙkj % 12.72 %½

mÙkjekyk
1- ¼v½ 2- ¼c½ 3- ¼l½ 4- ¼v½ 5- ¼n½ 6- ¼v½ 7- ¼l½
8- ¼v½ 9- ¼n½ 10- ¼c½
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v/;k;&8
dkcZfud jlk;u % ewyHkwr fl)kUr

ORGANIC CHEMISTRY : BASIC PRINCIPLES

dkcZu Lo;a ds lkFk rFkk vU; rÙoksa tSls gkbMªkstu]
vkWDlhtu] ukbVªkstu] lYQj] QkWLQksjl o gSykstu ds ijek.kqvksa
ds lkFk dbZ çdkj ls lgla;kstd cU/k cuk ldrk gSA vr%
dkcZu fofHkUu çdkj ds ;kSfxdksa dk fuekZ.k djrk gSA bl
çdkj cus dkcZfud ;kSfxd çÑfr esa çpqj ek=k esa ik, tkrs
gSaA bu ;kSfxdksa dk gekjs nSfud thou esa ,d egÙoiw.kZ LFkku
gSA jlk;u dh og “kk[kk ftlds vUrxZr bu ;kSfxdksa dk
v/;;u fd;k tkrk gS mls dkcZfud jlk;u dgrs gSaA

bl v/;k; esa dkcZfud ;kSfxdksa ds dqN vk/kkjHkwr
fl)kUrksa dk o.kZu gS tks fd dkcZfud ;kSfxdksa ds xq.kksa rFkk
fojpu ds v/;;u esa lgk;d gSaA

8-1 dkcZu dh prq%la;kstdrk
(Tetravalency of Carbon)
dkcZfud ;kSfxdksa dh ewy lajpuk dks le>us ds

fy, fuEufyf[kr nks egRoiw.kZ fl)kUr gSa &

8-1-1 dsdqys dk fl)kUr (Kekule Theory) -
lu~ 1858 esa dkcZu rFkk blds ;kSfxdksa ds fo’k; esa

dsdqys }kjk fn, x, fl)kUr ds fuEufyf[kr ewy fcUnq gSa &
1- dkcZu ijek.kq prq%la;kstdrk n”kkZrk gS vFkkZr~ bldh
la;kstdrk pkj gksrh gSA
2- dkcZu ijek.kq vU; dkcZu ijek.kqvksa ls cfU/kr gksdj
fofHkUu foor̀ rFkk laor̀ Ükà[kyk ;kSfxd cuk ldrk gSA
3- dkcZu ijek.kq vU; ijek.kqvksa ds lkFk ,dy cU/k] f}cU/k
vFkok f=cU/k }kjk cfU/kr gks ldrk gSA

bl vk/kkj ij dkcZu ijek.kq fuEufyf[kr çdkj ls
cfU/kr gks ldrk gS &
¼v½ pkj ,dy la;ksth ijek.kqvksa vFkok lewgksa ls] tSls &

      

   esFksu   fuvksisUVsu      DyksjksQkWeZ
¼c½ nks ,dy la;ksth rFkk ,d f}la;ksth ijek.kqvksa vFkok
lewgksa ls] tSls &

      

 ,slhVSfYMgkbM      ,fFkyhu    QkWfeZd vEy
¼l½ ,d ,dy la;ksth rFkk ,d f=la;ksth ijek.kq vFkok
lewg ls] tSls &

             
esfFky lk;ukbM  gkbMªkstu lk;ukbM     ,slhfVyhu
¼n½ nks f}la;ksth ijek.kq vFkok lewgksa ls] tSls &
           
dkcZu MkbvkWDlkbM       ,yhu            dhVhu

8-1-2 okWUV gkWQ rFkk yh&csy dk fl)kUr
(Vant Hoff and Le Bel Theory) -
dkcZu ijek.kq vius ;kSfxdksa esa pkj ,dy cU/kksa ls

tqM+k gks rks fuEufyf[kr çdkj dh lajpuk,a laHko gS &
¼v½ oxZ leryh; (Square Planer) - bl foU;kl esa
dkcZu ijek.kq rFkk pkjksa çfrLFkkih ,d gh ry esa gksrs gSaA

¼c½ oxZ fijSfeMh (Square Pyramidal) - bl foU;kl esa
pkjksa dksuksa ij fLFkr gksrs gSa rFkk dkcZu ijek.kq bl oxZ ry
ds Åij vFkok uhps fLFkr gksrk gSA
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¼l½ prq"Qydh; (Tetrahedral) - bl foU;kl esa pkjksa
çfrLFkkih ,d leprq’Qyd ds pkj “kh’kks± ij fLFkr gksrs gSa
rFkk dkcZu ijek.kq bl leprq’Qyd ds dsUæ ij fLFkr gksrk
gSA

fp= 8-1
buesa ls dkcZfud ;kSfxdksa dh lajpuk gsrq prq’Qydh;

lajpuk gh lEHko gS D;ksafd oxZ leryh; rFkk oxZ fijSfeMh
lajpuk ds vuqlkj lkekU; lw= Ca2b2 ¼tSls CH2Cl2½ okys
çfrLFkkih ;kSfxdksa ds nks leko;oh lw= lEHko gSa tcfd
okLro esa bldk ,d gh leko;o gksrk gS] ;g prq’Qydh;
lajpuk ls gh le>k;k tk ldrk gSA

lajpukRed ifjdYiuk dk nwljk egRoiw.kZ ;ksxnku
okUV gkWQ rFkk yh&csy }kjk fd;k x;kA bu nksuksa oSKkfudksa
us vyx&vyx dk;Z djrs gq, lu~ 1874 esa fuEufyf[kr
fl)kUr çLrqr fd;k &

fdlh dkcZfud ;kSfxd esa dkcZu ijek.kq dh pkj
la;kstdrk,a ,d leprq’Qyd ds pkjksa “kh’kZ dh vksj bafxr
gksrh gSa rFkk dkcZu ijek.kq ml leprq’Qyd ds dsUæ esa
fLFkr gksrk gSA ¼fp= 8-1½

dkcZu ds pkj lgla;ksth cU/k ,d nwljs ds lkFk
109°28* dk dks.k cukrs gSa rFkk dkcZu dh pkjksa la;kstdrk,a
leku gksrh gSaA

bl fl)kUr ls ;g Li’V gksrk gS fd dkcZu dh pkjksa
la;kstdrk,a ,d gh ry esa fLFkr ugha gksrh gSaA dkcZfud
;kSfxdksa ds bl fl)kUr dh iqf’V bysDVªkWu foorZu rFkk vU;
ç;ksxksa }kjk gks pqdh gS rFkk ;g fl)kUr dkcZfud ;kSfxdksa esa
f=foe leko;ork dks le>us esa cgqr lgk;d fl) gqvk gSA

8-2 ladj.k (Hybridisation) -
lu~ 1931 esa ikWfyax us d{kdksa ds ladj.k dh ladYiuk

nh ftlds vuqlkj &
^^tc fdlh ijek.kq ds yxHkx leku ÅtkZ rFkk

fofHkUu vkdkj okys d{kd ijLij fefJr vFkok la;qDr
gksdj viuh ÅtkZvksa dk iqufoZrj.k dj mruh gh la[;k esa
leku ÅtkZ rFkk leku vkÑfr ds u, d{kd cukrs gSa rks
bl ifj?kVuk dks ladj.k dgrs gSa vkSj bl çdkj cus d{kd
ladfjr d{kd dgykrs gSaA**

8-2-1 ladj.k ds fu;e (Rules of Hybridisation) -
1- ,d gh ijek.kq ds yxHkx leku ÅtkZ rFkk fofHkUu vkÑfr
okys d{kd gh ladj.k esa Hkkx ysrs gSaA
2- ladfjr d{kdksa dh la[;k ladj.k esa Hkkx ysus okys d{kdksa
dh la[;k ds cjkcj gksrh gSA
3- ladj.k esa d{kd Hkkx ysrs gSa] u fd bysDVªkWu] vr% ladj.k
esa fjDr] vk/ks Hkjs rFkk iw.kZ :i ls Hkjs d{kd Hkkx ys ldrs
gSaA
4- ladj.k ls çkIr ladfjr d{kdksa dh ÅtkZ o vkÑfr leku
gksrh gS ijUrq mudk f=foe foU;kl fHkUu gksrk gSA
5- ladfjr d{kdksa esa vf/kdre nwjh ij jgus dh çof̀Ùk gksrh
gS D;ksafd buesa mifLFkr bysDVªkWu rjaxsa ,d nwljs dks çfrdf’kZr
djrh gSaA
6- ladfjr d{kd vf/kd fn”kkRed gksus ds dkj.k çHkkoh
vfrO;kiu dj ldrs gSa] vr% ;s çcy cU/k cukrs gSaA
7- fdlh ijek.kq ds fy, ,d fuf”pr çdkj dk ladj.k
fu/kkZfjr ugha fd;k tk ldrk] ;g jklk;fud okrkoj.k ij
fuHkZj djrk gSA tSls dkcZu ijek.kq sp3, sp2 rFkk sp ladj.k
çnf”kZr dj ldrk gSA

8-2-2 dkcZfud ;kSfxdksa esa ladj.k ds çdkj (Types
of Hybridisation in organic compounds) -

dkcZu dk bysDVªkWu foU;kl fuEu gS &
1s2, 2s2, 2px

1, 2py
1 , 2pz

0

jklk;fud fØ;kvksa ls ÅtkZ çkIr dj dkcZu mÙksftr
voLFkk esa vk tkrk gS] bl nkSjku ,d bysDVªkWu 2s d{kd ls
fjDr 2p d{kd esa mUur gks tkrk gSA bl çdkj dkcZu ds
ikl 4 v;qfXer bysDVªkWu gks tkrs gSaA

dkcZu dh mÙksftr voLFkk %
1s2, 2s1, 2px

1, 2py
1, 2pz

1

dkcZu ijek.kq esa dsoy s  rFkk p d{kd gksrs gSa vr% dkcZfud
;kSfxdksa esa dkcZu esa fuEufyf[kr ladj.k gksrs gaS &
1- sp3 ladj.k ;k prq"Qydh; ladj.k & bl ladj.k esa
,d s d{kd rFkk rhu p d{kd ijLij feydj pkj sp3

d{kd cukrs gSa tks ÅtkZ rFkk vkÑfr esa leku gksrs gSaA ;s
pkjksa ladfjr d{kd f=foe esa 109°28* dk dks.k cukrs gq,
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,d leprq’Qyd ds pkjksa dksuksa dh vksj 109°28* jgrs gSa
¼fp= 8-2½A  blfy, ;g ladj.k prq"Qydh; ladj.k Hkh
dgykrk gSA

fp= 8-2 % sp3 ladj d{kdksa dk fuekZ.k
2- sp2 ladj.k ;k f=dks.kh; ladj.k & bl ladj.k esa ,d
s d{kd rFkk nks p d{kd ijLij feydj rhu sp2 d{kd
cukrs gSa tks ÅtkZ rFkk vkÑfr esa leku gksrs gSaA pz d{kd
ladj.k çfØ;k esa Hkkx ugha ysrk gSA rhu sp2 ladfjr d{kd
xy ry esa 120° ds dks.k ij ,d leryh; f=Hkqth; vkÑfr
esa vfHkfoU;Lr jgrs gSa rFkk vladfjr pz d{kd buds ry ds
yEcor~ gksrk gS ¼fp= 8-3½A ;fn bu ladfjr d{kdksa ds cká
fljksa dks feyk;k tk, rks ,d leckgq f=Hkqt curk gSA
blhfy, ;g f=dks.kh; ladj.k Hkh dgykrk gSA

fp= 8-3 % sp2 ladj d{kdksa dk fuekZ.k
3- sp ladj.k ;k fod.khZ ladj.k & bl ladj.k esa ,d s
d{kd rFkk ,d p d{kd ijLij feydj nks u, sp d{kd
cukrs gSa tks ÅtkZ rFkk vkÑfr esa leku gksrs gSaA py rFkk pz

d{kd ladj.k esa Hkkx ugha ysrs gSa rFkk viuh ewy vkÑfr dks
cuk, j[krs gq, nksuksa sp ladfjr d{kdksa ds v{k ij yEcor~
gksrs gSaA nks sp ladfjr d{kd f=foe esa 180° ds dks.k ij
vFkkZr~ jSf[kd :i ls vfHkfoU;Lr gksrs gSa ¼fp= 8-4½A blfy,

;g ladj.k fod.khZ ladj.k Hkh dgykrk gSA

fp= 8-4 % sp ladj d{kdksa dk fuekZ.k

8-3 �  rFkk �  cU/k (�  and �  Bonds) -
lgla;kstd cU/k dh vk/kqfud /kkj.kk ds vuqlkj

lg la;kstd cU/k nks çdkj ds gksrs gSa &

�  ¼flxek½ cU/k rFkk �  ¼ikbZ½ cU/kA nks d{kdksa ds
chp lev{kh; vfrO;kiu ls cus cU/k dks �  cU/k dgrs gSaA s
vkSj s, s vkSj p, p vkSj p ijek.oh; d{kdksa ds lev{kh;
vfrO;kiu ls cuus okys ;s vkf.od d{kd vFkkZr~ vkcU/k
çcy gksrs gSa D;ksafd buds fuekZ.k esa ijek.oh; d{kdksa dk
vfrO;kiu buds fojpd ijek.kqvksa ds d{kdksa ds vuqdwy
rFkk loZlefer gksrk gS D;ksafd ;gka bysDVªkWu ?kuRo
vf/kdre gksrk gSA ¼fp= % 8-5½

fp= 8-5 % �  cU/k
tc dHkh nks vk/ks Hkjs gq, p d{kdksa ds e/; leik”ohZ;

vfrO;kiu gksrk gS rks buds e/; cuk vkcU/k ikbZ ¼ � ½ cU/k
dgykrk gSA bl çdkj ds vfrO;kiu esa nksuksa p d{kd
fojpd vkf.od d{kd ds nks Hkkx gksrs gSaA ,d Hkkx ry ds
Åij vkSj nwljk uhps dh vksj gksrk gSA ¼fp= 8-6½

�  cU/k �  cU/k dh vis{kk çcy cU/k gksrk gS D;ksafd �
cU/k ds cuus ds nkSjku ,d gh LFkku ij d{kdksa esa vf/kd
ek=k esa vfrO;kiu gksrk gSA �  cU/k dk ekSfyd vfLrRo gksrk
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gS tcfd �  cU/k fdUgha nks ijek.kqvksa ds e/; �  cU/k cuus ds
i”pkr~ gh vfLrRo esa vkrk gSA

fp= 8-6 % �  cU/k
cgqcU/k % tc nks ijek.kqvksa ds e/; ,d ls vf/kd lgla;kstd
cU/k cusa rks mls cgqcU/k dgrs gSaA f}cU/k] f=cU/k vkfn
cgqcU/k ds fuekZ.k esa ,d �  cU/k vkSj ,d ;k vf/kd �
cU/k vko”;d gksrs gSaA
,d ,dy cU/k ¾ ,d �  cU/k
,d f}cU/k ¾ ,d �  cU/k rFkk ,d �  cU/k
,d f=cU/k ¾ ,d �  cU/k rFkk nks �  cU/k

tSls &        

   pkj �  cU/k    rhu �  cU/k rFkk ,d �  cU/k
     

nks �  cU/k rFkk �  nks cU/k     nks �  cU/k rFkk nks �  cU/k

8-4 ljy v.kqvksa dh vkÑfr  -
dkcZfud ;kSfxdksa dk eq[; igyw vkf.od lajpuk

dh ekSfyd /kkj.kkvksa dks le>uk gSA ;g dkcZfud ;kSfxdksa ds
xq.kksa dks le>us esa vR;Ur lgk;d gksrk gSA

8-4-1 esFksu v.kq dh vkÑfr &
esFksu v.kq esa dkcZu ijek.kq sp3 ladfjr gksrk gS vr%

blds pkj sp3 ladfjr d{kd gksrs gSaA ;s pkjksa sp3 ladfjr
d{kd 109°28* ds dks.k ij leprq’Qyd ds pkjksa “kh’kks± dh
vksj O;ofLFkr jgrs gSa rFkk pkj gkbMªkstu ijek.kqvksa ds 1s
d{kd ls vyx&vyx vfrO;kiu dj sp3-s vfrO;kiu ls
pkj C-H �  cU/k cukrs gSa ftuds e/; dk 109°28* dks.k
gksrk gSA ¼fp= 8-7½

fp= 8-7 % esFksu dh d{kdh; lajpuk

8-4-2 ,Fksu v.kq dh vkÑfr &
,Fksu v.kq esa nksuksa dkcZu ijek.kq sp3 ladfjr gksrs

gSaA bl çdkj çR;sd dkcZu ijek.kq ds ikl pkj sp3 ladfjr
d{kd gksrs gSaA nksuksa dkcZu ijek.kqvksa ds ,d&,d sp3

ladfjr d{kd lek{kh; vfrO;kiu (sp3-sp3) }kjk ,d �
cU/k cuk ysrs gSa vkSj çR;sd dkcZu ijek.kq ds “ks’k rhu
ladfjr d{kd rhu&rhu gkbMªkstu ijek.kqvksa ds 1s d{kdksa
ls vfrO;kiu dj ysrs gSaA vr% çR;sd dkcZu ijek.kq rhu
gkbMªkstu ijek.kqvksa ls �  cU/k }kjk (sp3-s) cfU/kr jgrk gSA
¼fp= 8-8½ bl çdkj ,Fksu v.kq esa dqy 7 �  cU/k mifLFkr
gksrs gSaA

,Fksu esa nksuksa dkcZu ijek.kq sp3 ladfjr gksrs gSa vr%
bldh vkÑfr Hkh prq’Qydh; gksrh gSA

,Fksu v.kq esa lHkh C-C  rFkk C-H cU/k çcy �
cU/k gksrs gSa rFkk lHkh H-C-C rFkk H-C-H cU/k dks.k
109°28* gksrs gSaA

fp= 8-8 % ,Fksu dh d{kdh; lajpuk

8-4-3 ,Fkhu ;k ,fFkyhu dh vkÑfr &
,Fkhu v.kq esa nksuksa dkcZu ijek.kq sp2 ladfjr voLFkk

esa gksrs gSaA bl çdkj çR;sd dkcZu ds ikl rhu sp2 ladfjr
d{kd ,d gh ry esa gksrs gSa rFkk ,d vladfjr pz

 d{kd
gksrk gSA çR;sd dkcZu dk ,d&,d sp2 ladfjr d{kd
vkil esa vfrO;kiu dj �  cU/k cukrk gS vkSj “ks’k cps nks
ladfjr d{kd nks&nks gkbMªkstu ijek.kqvksa ds 1s d{kdksa ls
vfrO;kiu dj nks C-H �  cU/k (sp2-s) cukrs gSaA bl çdkj
nksuksa dkcZu rFkk pkjksa gkbMªkstu ijek.kq leryh; gksrs gSaA
çR;sd dkcZu ijek.kq ,d f=Hkqt ds dsUæ esa jgrk gS ftlds
nks dksuksa ij gkbMªkstu rFkk rhljs dksus ij nwljk dkcZu
ijek.kq mifLFkr gksrk gSA
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nksuksa dkcZu ijek.kqvksa ij vHkh ,d&,d vladfjr pz

d{kd ftlesa ,d v;qfXer bysDVªkWu gS] v.kq ry ds yEcor~
mifLFkr gksrk gSA bu pz d{kdksa ds leik”ohZ; vfrO;kiu ls
nksuksa dkcZu ijek.kqvksa ds e/; ,d ikbZ ¼� ½  cU/k curk gSA bl
cU/k dk bysDVªkWu vHkz v.kq ds ry ds nksuksa vksj nks fgLlksa esa
foHkkftr jgrk gSA ¼fp= 8-9½

fp= 8-9 % ,Fkhu dh d{kdh; lajpuk

8-4-4 ,Fkkbu ;k ,slhfVyhu dh vkÑfr &
,Fkkbu v.kq esa nksuksa dkcZu ijek.kq spladj.k voLFkk

esa gksrs gSaA bl çdkj çR;sd dkcZu ds ikl nks&nks sp
ladfjr d{kd gksrs gSa tks ijLij 180° ds dks.k ij vfHkfoU;Lr
jgrs gSaA çR;sd dkcZu ij nks vladfjr d{kd py rFkk pz gksrs
gSa tks fd ijLij yEcor~ gksrs gSaA çR;sd dkcZu ijek.kq dk
,d&,d sp ladfjr d{kd ,d gh v{k ij vfrO;kiu dj
,d �  cU/k (sp-sp) cukrs gSa vkSj “ks’k ,d&,d ladfjr
d{kd gkbMªkstu ijek.kq ds 1s d{kd ls vfrO;kiu dj �
cU/k cukrs gSa (sp-s)A bu lHkh cU/kksa ds e/; dks.k 180° gksus
ds dkj.k blesa pkjksa ijek.kq ,d gh lh/kh js[kk esa gksrs gSaA bl
çdkj ,Fkkbu ,d jsf[kd v.kq gSA

fp= 8-10 % ,Fkkbu dh d{kdh; lajpuk
çR;sd dkcZu ij nks vladfjr p d{kd Hkh mifLFkr

gSa tks ijLij rks yEcor~ gSa gh] lkFk gh sp d{kdksa dh js[kk

ds Hkh yEcor~ gSaA nksuksa dkcZu ds ;s vladfjr p d{kd ik”oZ
vfrO;kiu dj nks �  cU/k cukrs gSaA ,d �  vkf.od d{kd
js[kh; lajpuk ds Åij vkSj uhps gksrk gS rFkk nwljk vkxs
vkSj ihNsA bl çdkj ;s nksuksa �  bysDVªkWu vHkz fefJr gksdj
nksuksa dkcZu ds vUrukZfHkdh; d{k ds pkjksa vksj �  bysDVªkWu
dk csyukdkj vHkz cukrs gSaA ¼fp= 8-10½

8-4-5 ladj.k dk cU/k yEckbZ rFkk cU/k ÅtkZ ij çHkko&
fdlh v.kq esa ijek.kqvksa dh ladj.k voLFkk cU/k

yEckbZ rFkk cU/k ÅtkZ ds eku dks çHkkfor djrh gSA
nks cfU/kr ijek.kqvksa ds ukfHkdksa ds chp dh nwjh

¼cU/k yEckbZ½ cU/k esa Hkkx ysus okys ijek.kqvksa dh ladj.k
voLFkk ij fuHkZj djrh gSA ladfjr d{kd esa s y{k.k ftruk
vf/kd gksrk gS mldk vkdkj mruk gh NksVk gksrk gS rFkk cM+s
ladfjr d{kd vfrO;kiu dj vf/kd yEckbZ ds cU/k cukrs gSa
vr% ,Fksu] ,Fkhu o ,Fkkbu esa C-C cU/k yEckbZ dk eku
,Fksu es a lokZf/kd (1.54 Å) rFkk ,Fkkbu esa U;wure
(1.20 Å) gksrk gSA

 (sp3-sp3)   (sp2-sp2)    (sp-sp)
cU/k yEckbZ dk eku ftruk de gksrk gS ml cU/k

dks rksM+us ds fy, mruh gh vf/kd ek=k esa ÅtkZ dh vko”;drk
gksrh gS vFkkZr~ mldh cU/k ÅtkZ dk eku mruk gh vf/kd
gksrk gSA bl dkj.k ,sYdsu esa C-C cU/k ÅtkZ dk eku
U;wure ¼84 fd-dWyksjh@eksy½ rFkk ,Fkkbu esa cU/k ÅtkZ dk
eku lokZf/kd ¼200 fd-dSyksjh@eksy½ gksrk gSA
,Fksu] ,Fkhu rFkk ,Fkkbu dk rqyukRed v/;;u &

8-5 fØ;kRed lewg (Functional Group) -
ftu dkcZfud ;kSfxdksa ds v.kq dsoy dkcZu rFkk

gkbMªkstu ls cus gksa] mUgsa gkbMªksdkcZu dgrs gSaA ;s dkcZfud
;kSfxdksa ds tud ekus tkrs gSaA vU; lHkh ;kSfxdksa dks
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gkbMªksdkcZuksa ds gkbMªkstu ijek.kq ds LFkku ij vU; ijek.kq
vFkok lewg ds çfrLFkkiu ls çkIr ekuk tk ldrk gSA
gkbMªkstu ds LFkku ij vkus okys bu ijek.kqvksa vFkok lewgksa
dks vfHkyk{kf.kd lewg vFkok fØ;kRed lewg dgrs gSaA
;kSfxd esa mifLFkr fØ;kRed lewg ij gh eq[;r% ml
;kSfxd ds jklk;fud xq.k fuHkZj djrs gSaA ;g jklk;fud
vfHkfØ;k esa viuh igpku vyx ls cukrs gSaA os lHkh ;kSfxd
ftuesa ,d gh fØ;kRed lewg mifLFkr gksrk gS lkekU;r;k
leku jklk;fud vfHkfØ;k,a n”kkZrs gSaA

dqN eq[; fØ;kRed lewg lkj.kh 8-1 esa fn, x, gSaA
lkj.kh 8-1 % fØ;kRed lewgksa ds lw= rFkk dkcZfud

;kSfxdksa dk oxZ

8-6 ltkrh; Js.kh (Homologous Series) -
dkcZu ijek.kqvksa esa foor̀ rFkk laor̀ Ükà[kyk,a cukus

dh vikj {kerk gksrh gSA vr% ,d gh Js.kh ds vusd ;kSfxd
lEHko gksrs gSa] tSls &
HCOOH esFksuksbd vEy
CH3COOH ,Fksuksbd vEy
CH3CH2COOH çksisuksbd vEy
CH3CH2CH2COOH C;wVsuksbd vEy] vkfnA

tc lajpukRed xq.kksa esa lekurk j[kus okys ;kSfxdksa
ds lewg ds lnL;ksa dks c<+rs gq, v.kqHkkj ds Øe esa fy[kk
tkrk gS rks ml Js.kh dks ltkrh; Js.kh dgrs gSaA ltkrh;
Js.kh ds çR;sd lnL; dks ltkr vFkok letkr dgrs gSa rFkk

bl xq.k dks ltkrh;rk dgrs gSaA ltkrh; Js.kh ds fdUgha nks
fudVre lnL;ksa ds v.kqlw=ksa esa CH2 dk vUrj gksrk gS rFkk
buesa fØ;kRed lewg leku gksus ds dkj.k lHkh lnL;ksa ds
jklk;fud xq.k leku gksrs gSaA
ltkrh; Js.kh ds y{k.k %
1- ltkrh; Js.kh ds fdUgha Hkh nks fudVorhZ lnL;ksa ds e/;
CH2 lewg dk vUrj gksrk gSA vr% muds v.kqHkkjksa esa 14 dk
vUrj gksrk gSA
2- ltkrh; Js.kh ds lHkh lnL;ksa dks ,d lkekU; lw= ds
}kjk çnf”kZr fd;k tk ldrk gSA tSls &
,sYdsu Js.kh CnH2n+2

,sYdksgkWy Js.kh CnH2n+2O
,sfYMgkbM Js.kh CnH2nO
3- çR;sd ltkrh; Js.kh dk ,d fof”k’V fØ;kRed lewg
gksrk gS vr% lnL;ksa ds jklk;fud xq.k/keZ çk;% leku gksrs
gSaA
4- ltkrh; Js.kh ds lnL;ksa ds HkkSfrd xq.kksa esa Øfed
ifjorZu ¼mrkj&p<+ko½ gksrk gSA
5- ,d ltkrh; Js.kh ds lnL;ksa dks lkekU; fof/k;ksa }kjk
cuk;k tk ldrk gSA

8-7 dkcZfud ;kSfxdksa dk lajpukRed fu:i.k-
dkcZfud ;kSfxdksa ds lajpukRed :i dks dbZ çdkj

ls fy[kk tk ldrk gSA lkekU;r;k ;kSfxd esa ijek.kqvksa ds
e/; ,dy cU/k] f}cU/k rFkk f=cU/k dks Øe”k% ¼ ½] ¼ ½]
¼ ½ }kjk n”kkZ;k tkrk gSA fo’ke ijek.kqvksa ¼tSls vkWDlhtu]
ukbVªkstu] gSykstu] lYQj vkfn½ ij mifLFkr ,dkdh
bysDVªkWu&;qXe dks lkekU;r;k nks fcUnqvksa ¼  ½ }kjk n”kkZ;k
tkrk gSA vr% ,Fksu ¼C2H6½] ,Fkhu ¼C2H4½ rFkk ,sFksukWy
¼C2H5OH½ ds lajpuk lw= fuEufyf[kr gSa &

       ,Fksu      ,Fkhu

,FksukWy

mijksDr lw=ksa dks iw.kZ lajpuk lw= dgrs gSaA
bu lajpuk lw=ksa dks laf{kIr dj la?kfur lajpuk

lw= ds }kjk fy[kk tk ldrk gS ftlesa dqN ;k lHkh
lgla;ksth cU/kksa dks gVk fn;k tkrk gS rFkk ,d ijek.kq ls
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yxs leku lewg dh la[;k dks ftuesa ;k rks lHkh cU/kksa dks ;k
dqN dks ikofyfi esa fy[kdj laf{kIr fd;k tk ldrk gSA

blds vuqlkj ,Fksu] ,Fkhu rFkk ,FksukWy dks fuEu
çdkj ls fy[kk tk ldrk gS &
 CH3CH3 CH2 = CH2 CH3CH2OH
   ,Fksu    ,Fkhu    ,FksukWy

blh çdkj CH3CH2CH2CH2CH2CHO ln”̀k lw=
dks vksj Hkh la?kfur :i CH3(CH2)4CHO }kjk çnf”kZr
fd;k tk ldrk gSA

lw= fy[kus dh ,d vU; ljy fof/k vkcU/k js[kk
lajpuk lw= gS ftlesa dkcZu rFkk gkbMªkstu ijek.kq dks ugha
fy[krs ijUrq buds vfrfjDr vU; ijek.kqvksa dks fy[kk tkrk
gSA dkcZu&dkcZu cU/kksa dks Vs<+h&es<+h js[kkvksa }kjk n”kkZrs gSa
ftlesa çR;sd eksM+ ij dkcZu gksrk gS rFkk mldh “ks’k la;kstdrk
gkbMªkstu ds }kjk larq’V gksrh gSA fljs ij fLFkr js[kk
(&CH3) lewg bafxr djrh gSA

bl çdkj CH3CH2CH2CH2CH2CH2OH dks

fuEukuqlkj fy[kk tk ldrk gS & 

bl çdkj ;kSfxd  dk

fuEufyf[kr la?kfur o vkcU/k js[kk lw= gksxk &

(CH3)2CHCH2OH

    la?kfur lw=       vkcU/k js[kk lw=
;kSfxd ftuesa ,d ;k vf/kd oy; gksrh gS mUgsa pØh;
;kSfxd dgrs gSaA budk lajpuk lw= mi;qDr cgqHkqtk okys
oy; }kjk n”kkZrs gSaA dqN pØh; ;kSfxdksa ds lajpuk lw=
uhps n”kkZ, x, gSa &

 ;k  lkbDyksçksisu

 ;k  lkbDyksgsDlsukWy

8-8 dkcZfud ;kSfxdksa dk oxhZdj.k
(Class i ficat ion of Organic
Compounds) -

dkcZfud ;kSfxdksa dk eq[; rÙo dkcZu gSA dkcZu ,d
prq%la;ksth ijek.kq gS rFkk blesa fofHkUu çdkj dh Ükà[kyk,a
cukus dh çof̀Ùk gksrh gSA dkcZfud ;kSfxdksa dks muesa mifLFkr
dkcZu Ükà[kyk dh lajpuk ds vk/kkj ij eq[;r% nks Hkkxksa esa
oxhZÑr fd;k x;k gS &
1- foor̀ Ükà[kyk ;k vpØh; ;kSfxd
   (Open Chain or Acyclic Compounds)
2- laor̀ Ükà[kyk ;k pØh; ;kSfxd
  (Closed Chain or Cyclic Compounds)

1- foo`r Ükà[kyk ;k vpØh; ;kSfxd & bu ;kSfxdksa esa
dkcZu ijek.kqvksa dh foor̀ Ük`a[kyk gksrh gSA buesa fljs ds dkcZu
ijek.kq ,d nwljs ls cfU/kr ugha gksrs gSa vr% bu ;kSfxdksa dks
vpØh; ;kSfxd dgrs gSaA bUgsa ,sfyQSfVd ;kSfxd Hkh dgk
tkrk gS D;ksafd çkjEHk esa bl Js.kh ds dqN lnL;ksa dks tUrq
olk ¼xzhd “kCn Aleiphar½ ls çkIr fd;k x;k FkkA tSls&

çksisu    vkblks çksisu

      ,slhVksu ,FksukWy
vpØh; ;kSfxdksa dh lajpuk esa ;fn dkcZu&dkcZu

ds e/; lHkh ,dy cU/k gksrs gSa rks mls larÌr ;kSfxd dgrs
gSa vkSj dkcZu&dkcZu ds e/; f}cU/k vFkok f=cU/k gksrk gS rks
mls vlarÌr ;kSfxd dgrs gSaA mnkgj.k &
lar`Ir ;kSfxd %

  
    çksisuksbd vEy   çksfiy ,sehu

 C;wVsukWu     fuvksisUVsu
vlar`Ir ;kSfxd %

      çksihu      çksikbu
   çksihukWy

2- lao`r Ükà[kyk ;k pØh; ;kSfxd & bu ;kSfxdksa esa dkcZu
ijek.kq ijLij ;k vU; rÙoksa ds lkFk cUn Ükà[kyk ds :i esa
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O;ofLFkr jgrs gSa vFkkZr~ buesa ijek.kqvksa dk de ls de ,d
pØ ;k oy; mifLFkr gksrk gSA ;s ;kSfxd nks çdkj ds gksrs
gSa &
¼d½ lepØh; ;kSfxd % bu pØh; ;kSfxdksa esa oy; dsoy
,d gh çdkj ds ijek.kqvksa vFkkZr~ dkcZu ijek.kqvksa dh cuh
gksrh gS vr% bUgsa dkcksZlkbfDyd ;kSfxd Hkh dgrs gSaA lepØh;
;kSfxdksa dks iqu% nks Hkkxksa esa foHkkftr fd;k x;k gS &
¼i½ ,sfylkbfDyd ;kSfxd % bu dkcZfud ;kSfxdksa esa rhu ;k
vf/kd dkcZu ijek.kqvksa dh oy; gksrh gS ijUrq fQj Hkh buds
lkekU; xq.k ,sfyQSfVd ¼vpØh;½ ;kSfxdksa ds leku gksrs gSaA
mnkgj.k &

 ;k  lkbDyksçksisu

 ;k  lkbDyksisUVsu

 ;k  lkbDyksgsDlsu

 ;k  lkbDyksgsDlhu

 ;k  lkbDyksisUVsukWu

¼ii½ ,sjkseSfVd ;kSfxd % bu lepØh; ;kSfxdksa esa lkekU;r%
,d ;k vf/kd csUthu oy; gksrh gSa ftlesa ,dkUrj ,dy o
f}cU/k gksrs gSaA mnkgj.kkFkZ &

  ;k    ;k  

                  

VkWyqbZu       QhukWy     ,sfuyhu csUtSfYMgkbM

     

m&tkbyhu   us¶FkSyhu ,sUFkzklhu
¼[k½ fo"ke pØh; ;kSfxd % bu pØh; ;kSfxdksa esa oy; ,d
ls vf/kd çdkj ds ijek.kqvksa dh cuh gksrh gSA dkcZu ijek.kqvksa
ds vfrfjDr oy; esa O, N ;k S vkfn ds ,d ;k ,d ls
vf/kd ijek.kq Hkh gksrs gSa] bUgsa fo’ke ijek.kq dgrs gSaA
mnkgj.k &

  ;k     ikbjkWy

  ¶;wjSu       Fkk;ksQhu

 ;k      fijhMhu

8-9 dkcZfud ;kSfxdksa dk ukedj.k
(Nomenclature  of Organic
Compounds) -
orZeku esa dkcZfud jlk;u ds vUrxZr yk[kksa dkcZfud

;kSfxd of.kZr gksrs gSaA buds ukedj.k ds fy, fuEufyf[kr



 127

i)fr;ksa dk ç;ksx fd;k tkrk gS &
1- lk/kkj.k ;k :<+ ç.kkyh % ;g dkcZfud ;kSfxdksa ds
ukedj.k dh lcls iqjkuh i)fr gS ftlds vuqlkj ;kSfxd
dk uke mlds lzksr vFkok fdlh xq.k ds vk/kkj ij fd;k
tkrk gSA bl çdkj ds uke ljy rks gksrs gSa fdUrq fu;ec)
u gksus ds dkj.k bUgsa vyx&vyx ;kn j[kuk iM+rk gSA dqN
egRoiw.kZ ;kSfxdksa ds :<+ uke fuEufyf[kr lkj.kh esa fn, x,
gSa &

lkj.kh 8-2

:<+ i)fr ls lh/kh dkcZu Ükà[kyk ¼v”kkf[kr½
gkbMªksdkcZu ds fy, ukWeZy (n-) “kCn dk ç;ksx fd;k tkrk
gSA mnkgj.k &

n&C;wVsu
n&isUVsu

lh/kh dkcZu Ükà[kyk ;qDr vU; oxZ ds ;kSfxd ftuesa
fØ;kRed lewg fljs ij layXu gksrk gS mlds :<+ uke es Hkh
ukWeZy “kCn dk ç;ksx fd;k tkrk gSA

   n&C;wfVy ,sehu
   n&C;wfVy ,sYdksgkWy

   n&C;wVkbfjd vEy
;fn fdlh “kkf[kr ;kSfxd dh lajpuk ds ,d fljs

ij  lewg gksrk gS rks mlds fy, iwoZyXu

^^vkblks** (iso) ç;ksx es a yk;k tkrk gS tcfd ;fn

 lewg gksrk gS rks iwoZyXu ^^fuvks** (neo)

ç;ksx fd;k tkrk gSA mnkgj.k &

vkblksisUVsu

vkblksC;wfVy ,sYdksgkWy

fuvksisUVsu

fuvksisfUVy ,sYdksgkWy

çkFkfed ¼1°½] f}rh;d ¼2°½] r`rh;d ¼3°½ rFkk prq"d
¼4°½ dkcZu ijek.kq %

,d dkcZu ijek.kq ls tqM+s dkcZu ijek.kq dks çkFkfed
¼1°½ dkcZu dgrs gSaA nks dkcZu ijek.kqvksa ls tqM+s dkcZu
ijek.kq dks f}rh;d ¼2°½ dkcZu] rhu dkcZu ijek.kqvksa ls
tqM+s dkcZu ijek.kq dks rr̀h;d ¼3°½ dkcZu vkSj pkj dkcZu
ijek.kqvksa ls tqM+s dkcZu ijek.kq dks prq’d ¼4°½ dkcZu
ijek.kq dgrs gSaA tSls &

çkFkfed] f}rh;d rFkk rr̀h;d dkcZu ijek.kqvksa ls
tqM+s gkbMªkstu ijek.kqvksa dks Øe”k% çkFkfed] f}rh;d o
rr̀h;d gkbMªkstu dgrs gSaA

mnkgj.kkFkZ ;kSfxd  dk uke r̀rh;d

¼3°½ C;wfVy DyksjkbM gS D;ksafd bl pkj dkcZu ;qDr ;kSfxd
esa Dyksjhu 3° dkcZu ijek.kq ls tqM+k gSA

  f}rh;d C;wfVy ,sYdksgkWy

¼pkj dkcZu ;qDr ;kSfxd esa -OH lewg f}rh;d dkcZu
ijek.kq ls tqM+k gS½

2- O;qRiUu ç.kkyh % blds vuqlkj dkcZfud ;kSfxd dk uke
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blh Js.kh ds ljy lnL; ds uke ls O;qRiUu fd, tkrs gSaA
lkekU;r% tud ;kSfxd ml ;kSfxd dh ltkrh; Js.kh dk
çFke lnL; gksrk gS rFkk bldk :<+ uke vuqyXu ds :i esa
fy[kk tkrk gSA çfrLFkkfi;ksa ds uke iwoZyXu ds :i esa fy[ks
tkrs gSaA

mnkgj.kkFkZ mPprj ,sYdsu dks esFksu dk] ,sYdhu dks
,fFkyhu dk] ,Ydkbu dks ,slhfVyhu dk] ,sYdksgkWy dks
dkchZukWy (CH3OH) dk] dhVksu dks ,slhVksu dk] dkcksZfDlfyd
vEyksa dks ,slhfVd vEy dk O;qRiUu ekuk tkrk gSA tSls &

 ;k 

vkblksçksfiy ,fFkyhu

  vlefer MkbesfFky ,fFkyhu

  lefer MkbesfFky ,fFkyhu

lefer rFkk vlefer “kCn n”kkZrs gSa fd f}çfrLFkkfir
,sYdhu esa nksuksa f}cfU/kr dkcZu ijek.kqvksa ij çfrLFkkfi;ksa dh
la[;k leku gS ;k vlekuA

Mkb,fFky ,slhfVyhu
blesa lefer “kCn dk ç;ksx ugha gksxk D;ksafd buesa

çfrLFkkfi;ksa dh ,d gh O;oLFkk lEHko gSA

    

  esfFky dkchZukWy    ,fFky esfFky dkchZukWy

  ,fFky ,slhVksu

  MkbesfFky ,slhfVd vEy

3- vkbZ-;w-ih-,-lh- (IUPAC) ç.kkyh % ukedj.k dh iwoZ esa
of.kZr :<+ rFkk O;qRiUu i)fr esa dbZ dfe;ka ikbZ xbZ rFkk
muds }kjk çR;sd dkcZfud ;kSfxd dk ukedj.k lEHko ugha
gS vr% muds ckn dkcZfud ;kSfxdksa ds ukedj.k dh ,d
lqO;ofLFkr ç.kkyh fodflr dh xbZ ftls vkbZ-;w-ih-,-lh-
(I.U.P.A.C.  = International Union of Pure and
Applied Chemistry) ç.kkyh dgrs gSaA bl ç.kkyh esa

;kSfxd ds uke dks mldh lajpuk ls lglEcU/k fd;k x;k gS
ftlls ;kSfxd ds uke ds vk/kkj ij mldh lajpuk fy[kh tk
ldrh gSA

bl ç.kkyh }kjk fdlh dkcZfud ;kSfxd dk uke
çkIr djus ds fy, loZçFke ewy lajpuk dh igpku djrs gSa
tks lk/kkj.kr% ewy gkbMªksdkcZu gksrk gSA ewy gkbMªksdkcZu ds
uke esa mfpr iwoZyXu rFkk vuqyXu yxkdj okLrfod ;kSfxd
dk uke çkIr fd;k tkrk gSA

buesa ç;qDr iwoZyXu ewy gkbMªksdkcZu ls tqM+s
çfrLFkkfi;ksa dks n”kkZrk gS tcfd vuqyXu ;kSfxd esa mifLFkr
fØ;kRed lewg dks n”kkZrk gSA ewy gkbMªksdkcZu ds fy, ewy
“kCn tSls esFk~] ,Fk~] çksi~ vkfn dk ç;ksx fd;k tkrk gS tks fd
mlesa mifLFkr dkcZu ijek.kqvksa dh la[;k ds vk/kkj ij gksrk
gSA

dqN ijek.kqvksa rFkk ijek.kqvksa ds lewgksa dks IUPAC
ç.kkyh esa lnSo çfrLFkkih ekuk tkrk gS vr% mUgsa lnSo
iwoZyXu ds :i esa fy[krs gSaA dqN egÙoiw.kZ çfrLFkkfi;ksa ds
lw= rFkk muds fy, ç;qDr iwoZyXu uhps lkj.kh esa fn, x,
gSa &

lkj.kh 8-3

vkbZ-;w-ih-,-lh- ukedj.k esa ç;qDr vuqyXu nks çdkj ds gksrs
gSa &
¼v½ çkFkfed vuqyXu % ;g dkcZu ijek.kqvksa esa cU/ku ds
çdkj dks n”kkZrk gSA ;fn ewy dkcZu Ükà[kyk esa lHkh dkcZu
ijek.kq ,dy cU/k ls cfU/kr gksrs gSa ¼larÌr Ükà[kyk½ rks
çkFkfed vuqyXu ̂ ^,su** gksrk gSA ;fn ;s f}cU/k ;k f=cU/k ls
cfU/kr jgrs gSa ¼vlarÌr Ükà[kyk½ rks bUgsa vuqyXu ^^bZu**
(ene) vkSj ^^vkbu** (yne) ls çnf”kZr djrs gSaA
C-C cU/k ds fy, çkFkfed vuqyXu & ,u
C = C cU/k ds fy, çkFkfed vuqyXu & bZu
C  CcU/k ds fy, çkFkfed vuqyXu & vkbu
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tSls & çksi $ ,su ¾ çksisu
çksi $ bZu ¾ çksihu
çksi $ vkbZu ¾ çksikbu

¼c½ f}rh;d vuqyXu % ;g dkcZfud ;kSfxd esa dksbZ fØ;kRed
lewg mifLFkr gks rks mls çnf”kZr djus ds fy, mi;ksx fd;k
tkrk gSA IUPAC uke fy[krs le; bls çkFkfed vuqyXu
ds lkFk tksM+rs gSaA dqN fØ;kRed lewgksa ds fy, ç;qDr
vuqyXu uhps lkj.kh esa fn, x, gSa &

lkj.kh 8-4

,sYdsuksa dk IUPAC ukedj.k % ,sYdsuksa ds ukedj.k ds
fuEufyf[kr lkekU; fu;e gSa &
¼v½ lokZf/kd yEch dkcZu Ükà[kyk dk p;u djuk %
1- ,sYdsu v.kq esa mifLFkr lokZf/kd yEch dkcZu Ükà[kyk dks
ukedj.k gsrq pquk tkrk gS rFkk ,sYdsu dks bl Ükà[kyk dk
O;qRiUu ekuk tkrk gSA mnkgj.k &

 ;k   

Li’V gS fd ;g ;kSfxd pkj dkcZu dh Ükà[kyk okys
,sYdsu ¼C;wVsu½ dk O;qRiUu gS] u fd çksisu dkA

;g ;kSfxd gSDlsu dk O;qRiUu gS] u fd C;wVsu ;k
isUVsu dkA

2- ojh; dkcZu Ükà[kyk dk p;u % ;fn fdlh ,sYdsu v.kq esa
lcls yEch Ükà[kyk dh nks ;k nks ls vf/kd lEHkkouk,a gksa rks
ml dkcZu Ükà[kyk dks eq[; Ükà[kyk ds :i esa p;u fd;k

tkrk gS ftlesa çfrLFkkfi;ksa dh la[;k vf/kd gksA mnkgj.kkFkZ&

blesa lh/kh Ükà[kyk esa Hkh dkcZu ijek.kqvksa dh la[;k
5 gS ijUrq mlesa dsoy ,d gh çfrLFkkih ¼vkblksçksfiy½ tqM+k
gS tcfd Åij vafdr eq[; Ükà[kyk esa Hkh dkcZu ijek.kqvksa
dh la[;k 5 gS ijUrq mlesa nks çfrLFkkih ¼,fFky rFkk esfFky½
tqM+s gSaA

¼c½ Ükà[kyk esa dkcZu ijek.kqvksa dk Øekadu %
1- p;fur lokZf/kd yEch dkcZu Ükà[kyk dk Øekadu ml
fljs ls fd;k tkrk gS tgka ls çfrLFkkih dks U;wure vad
çkIr gksaA mnkgj.k &
 1     2      3      4      5 xyr
 5     4      3      2      1 lgh

 1     2      3      4      5      6 xyr
 6      5     4      3      2      1 lgh

2- ;fn fdlh ,sYdsu lajpuk esa leku çfrLFkkih nksuksa fljs ls
leku nwjh ij fLFkr gksa rFkk mlesa dksbZ vU; çfrLFkkih Hkh
mifLFkr gks rks dkcZu Ükà[kyk dk Øekadu ml fljs ls fd;k
tkrk gS tgka ls çfrLFkkfi;ksa dh fLFkfr;ksa dk ;ksx fuEure
gksA mnkgj.kkFkZ &
1      2      3     4      5      6     7 xyr
7      6      5     4      3      2     1 lgh

3- ;fn fdlh ,sYdsu v.kq dh lajpuk esa nks vleku çfrLFkkih
nksuksa fljs ls leku nwjh ij fLFkr gksa rks dkcZu ijek.kqvksa dk
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Øekadu ml fljs ls fd;k tkrk gS ft/kj ls vaxzsth o.kZekyk
Øe esa igys vkus okys çfrLFkkih dks U;wure vad çkIr gksaA
mnkgj.kkFkZ &
1      2      3     4      5      6 lgh
6      5      4     3      2      1 xyr

blesa ,fFky (Ethyl) lewg dks U;wure fLFkfr feyuh pkfg,A

¼l½ çfrLFkkfi;ksa dk ukeksYys[k djuk % ,sYdsu lajpuk ds
uke esa çfrLFkkfi;ksa ds uke fy[krs le; fuEufyf[kr fu;eksa
dk ikyu fd;k tkrk gS &
1- lHkh çfrLFkkfi;ksa ds uke ,sYdsu ds uke ls igys iwoZyXu
ds :i esa fy[ks tkrs gSaA mnkgj.kkFkZ &

   3&esfFky isUVsu

2- ,sYdsu esa ,d ls vf/kd vleku çfrLFkkih gksus ij mUgsa
muds vaxzsth uke ds o.kZØe esa fy[kk tkrk gS pkgs Ükà[kyk esa
mudh fLFkfr dksbZ Hkh gksA mnkgj.kkFkZ &

4&,fFky&2&esfFky gSDlsu
3- ;fn leku çfrLFkkih ,d ls vf/kd la[;k esa mifLFkr gksa
rks muds uke ls igys Mkb] Vªkb] VSVªk vkfn “kCn fy[ks tkrs
gSaA ijUrq bUgsa vaxzsth o.kZØe esa utjvankt dj nsrs gSaA
mnkgj.kkFkZ &

5&,fFky&2] 2 MkbesfFky gSIVsu
blesa MkbesfFky ds Mkb “kCn dks vaxzsth o.kZØe esa

ugha fxurs vr% igys ,fFky çfrLFkkih dk uke fy[kk tkrk

gSA
,sYdhu rFkk ,sYdkbu dk ukedj.k % os gkbMªksdkcZu ftuesa
dkcZu&dkcZu ds e/; f}cU/k gksrk gS mUgsa ,sYdhu dgrs gSa
rFkk dkcZu&dkcZu ds e/; f=cU/k ij ,sYdkbu dgykrs gSaA

,sYdhu rFkk ,sYdkbu ds ukedj.k ds fy,
fuEufyf[kr fu;eksa dk ikyu fd;k tkrk gS &
¼d½ eq[; dkcZu Ükà[kyk dk p;u %
1- loZçFke ml lcls yEch dkcZu Ükà[kyk dk p;u djrs gSa
ftlesa f}cU/k vFkok f=cU/k mifLFkr gksrk gSA

;|fi lh/kh Ükà[kyk lcls yEch gS ijUrq mlesa
C = C ugha gSA
2- ;fn leku dkcZu la[;k dh ,d ls vf/kd ,slh yEch
Ükà[kyk,a gksa ftlesa f}cU/k ;k f=cU/k mifLFkr gks rks ml
Ükà[kyk dk p;u fd;k tkrk gS ftlesa vf/kd la[;k esa
çfrLFkkih tqM+s gksrs gSaA tSls &

¼[k½ Ükà[kyk esa dkcZu ijek.kqvksa dk Øekadu %
1- p;fur eq[; Ükà[kyk esa dkcZu ijek.kqvksa dk Øekadu ml
fljs ls fd;k tkrk gS tgka f}cU/k ;k f=cU/k dks U;wure vad
çkIr gksrk gSA

     

2- ;fn f}cU/k ;k f=cU/k nksuksa fljs ls leku nwjh ij gksa rks
Øekadu ml fljs ls fd;k tkrk gS tgka ls çfrLFkkih dks
U;wure vad çkIr gksaA
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3- vleku çfrLFkkih leku nwjh ij gksa rks vaxzsth o.kZØe esa
fuEure fLFkfr nsrs gq, Øekadu fd;k tkrk gS

1      2      3     4      5     6 xyr
6      5      4     3      2     1 lgh

¼x½ ;kSfxd dk uke mYys[k djuk % ,sYdhu ;k ,sYdkbu
dk uke fy[krs le; f}cU/k ;k f=cU/k dh fLFkfr ml la[;k
ls çnf”kZr dh tkrh gS ftl dkcZu ls cgqcU/k çkjEHk gksrk gS
rFkk bl la[;k dks ewy “kCn ds ckn ^bZu* rFkk ^vkbu*
vuqyXu ls iwoZ fy[kk tkrk gSA

      

   2&esfFkyC;wV&2&bZu     3] 3&MkbesfFkyC;wV&1&vkbu

4&,fFky&5&esfFky gsDl&2&bZu
;fn dkcZu&dkcZu f}cU/k ;k dkcZu&dkcZu f=cU/k

,d ls vf/kd la[;k esa mifLFkr gksa rks iwoZyXu Mkb] VªkbZ
vkfn ç;qDr gksxkA mnkgj.kkFkZ &

4&esfFkyisUV&1] 3&MkbZu
,Ydhukbu dk ukedj.k % os ;kSfxd ftudh lajpuk esa
dkcZu&dkcZu ds e/; f}cU/k rFkk f=cU/k nksuksa mifLFkr gksrs
gSa mUgsa ,Ydhukbu dgrs gSaA buds ukedj.k ds fy, fuEu
fu;eksa dk ikyu fd;k tkrk gS %
1- ml lokZf/kd yEch Ükà[kyk dk p;u eq[; Ükà[kyk ds :i
esa fd;k tkrk gS ftlesa f}cU/k rFkk f=cU/k nksuksa mifLFkr
gksrs gSaA tSls &

2- p;fur dkcZu Ükà[kyk dk Øekadu ml fljs ls fd;k
tkrk gS tgka ls f}cU/k ;k f=cU/k dks U;wure vad çkIr gksrk
gSA tSls &

3- tc f}cU/k rFkk f=cU/k nksuksa fljs ls leku nwjh ij gksa rks
Øekadu ml fljs ls fd;k tkrk gS tgka ls f}cU/k dks
U;wure vad çkIr gksaA tSls &

4- uke fy[krs le; igys ^bZu* rFkk fQj ^vkbu* fy[kk
tkrk gS &

isUV&1&bZu&4&vkbu

isUV&3&bu&1&vkbu

2] 5&MkbesfFkygsDl&1&bZu&3&vkbu

,d fØ;kRed lewgh ;kSfxdksa dk ukedj.k & ;fn fdlh
dkcZfud ;kSfxd esa dksbZ ,d fØ;kRed lewg mifLFkr gks rks
mlds ukedj.k ds fy, fuEufyf[kr fu;eksa dk ikyu fd;k
tkrk gS &
1- lokZf/kd yEch dkcZu Ükà[kyk dk p;u fd;k tkrk gS
ftlesa fØ;kRed lewg mifLFkr gks] pkgs ;kSfxd esa mlls
yEch nwljh Ükà[kyk Hkh mifLFkr D;ksa u gksA mnkgj.kkFkZ &

2- leku fØ;kRed lewg ,d ls vf/kd la[;k esa mifLFkr gksa
rks ml yEch Ükà[kyk dk p;u fd;k tkrk gS ftlesa vf/kd
la[;k esa fØ;kRed lewg mifLFkr gksaA

3- fØ;kRed lewg esa ;fn dkcZu gks rks og dkcZu p;fur
yEch dkcZu Ükà[kyk esa vkuk pkfg,] fØ;kRed lewg esa dkcZu
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mifLFkr u gks (-OH, -NH2 vkfn) rks ftl dkcZu ls og
fØ;kRed lewg tqM+k gks og dkcZu p;fur yEch dkcZu
Ükà[kyk esa vkuk pkfg,A

4- dkcZu Ükà[kyk dk Øekadu ml fljs ls fd;k tkrk gS tgka
ls fØ;kRed lewg dks U;wure vad çkIr gksaA

5- ;fn fØ;kRed lewg nksuksa fljs ls leku nwjh ij gksa rks
fQj Øekadu ml fljs ls fd;k tkrk gS tgka ls çfrLFkkih
dks U;wure vad çkIr gksA

6- ;kSfxd dk uke fy[krs le; fØ;kRed lewg dk uke
mldh fLFkfr ds lkFk mfpr vuqyXu ds :i esa fy[kk tkrk
gS ¼ns[ksa lkj.kh 8-4½ rFkk lHkh çfrLFkkih iwoZyXu ds :i esa
muds uke ds vaxzsth o.kZØe esa fy[ks tkrs gSaA mnkgj.k &

4&esfFkyisUVsu&2&vkWy
uke dk Li"Vhdj.k %
 -OH fØ;kRed lewg gksus ds dkj.k bls vuqyXu ^vkWy*

ls çnf”kZr djsaxsA
 nh?kZre Ükà[kyk esa ikap dkcZu gSa ftu lHkh ds e/; ,dy

cU/k gS] vr% ewy larÌr gkbMªksdkcZu ^isUVsu* gSA
 -OH lewg dkcZu la[;k 2 ij gS rFkk çfrLFkkih esfFky

lewg dkcZu la[;k 4 ij gSA
 mijksDr uke bl çdkj çkIr fd;k x;k &

 4&esfFky   $   isUV    $  ,su   $    2&vkWy
                             

çfrLFkkih ds     ewy        larÌr     fØ;kRed lewg
fy, iwoZyXu   gkbMªksdkcZu   Ükà[kyk    ds fy, vuqyXu

2&,fFky&3&esfFky C;wVsuksbd vEy

2&esfFky isUVsu&3&vkWu

5&Dyksjks&3&esfFkygsDlsuukbVªkby
7- ;fn fdlh ;kSfxd dh lajpuk esa leku fØ;kRed lewg
,d ls vf/kd la[;k esa gksa rks mlds uke ls igys Mkb] Vªkb]
VsVªk vkfn “kCn fy[ks tkrs gSaA mnkgj.k &

gsDlsu&2] 4&Mkbvksu

    

  çksisu&1] 2] 3&VªkbvkWy ,FksuMkbvksbd vEy
fofHkUu fØ;kRed lewg okys ;kSfxdksa ds uke fuEufyf[kr
lkj.kh esa fn, x, gSa &

lkj.kh 8-5
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uksV %

1- f}rh;d ¼ ½ rFkk r̀rh;d ¼ ½ ,sehu esa ukbVªkstu
ls tqM+s ,sfYdy lewgksa esa ls yEch dkcZu Ükà[kyk okys ,sfYdy
lewg dks ,sYdsu ,sehu ekuk tkrk gS rFkk vU; ,sfYdy lewg
dks ukbVªkstu ij çfrLFkkih ds :i esa fy[kk tkrk gSA
2- tc fdlh ;kSfxd esa fØ;kRed lewg ds fy, ,d gh LFkku
lEHko gks rks ukedj.k ds nkSjku ml fØ;kRed lewg dh
fLFkfr dks lkekU;r% ugha n”kkZ;k tkrk gSA mnkgj.k ds fy,
,d fØ;kRed lewg okys ;kSfxd esa -COOH, -CHO, -
CN, -CONH2 vkfn lewg ;kSfxd ds ,d fljs ij gh vFkkZr~
dkcZu la[;k 1 ij gh mifLFkr gksaxs vr% ukedj.k ds nkSjku
bu lewgksa dh fLFkfr dks ugha n”kkZ;k x;k gSA

IUPAC uke ls lajpuk fy[kuk % fdlh ;kSfxd ds
IUPAC uke ls lajpuk fy[kus ds fy, loZçFke ewy “kCn ds
vuqlkj ewy gkbMªksdkcZu dh dkcZu Ükà[kyk cukrs gSaA fdlh
,d fljs ls Øekadu dj fn;k tkrk gS] blds ckn uke esa
mifLFkr çfrLFkkih rFkk fØ;kRed lewg dks ;FkkfLFkfr ij
yxk nsrs gSaA bl çdkj ;kSfxd dk lajpuk lw= çkIr gksrk gSA
mnkgj.kkFkZ & 4&Dyksjks&3&esfFky isUVsu&2&vkWy

Ük`a[kyk ds ewy “kCn ̂isUV* ds vuqlkj ewy gkbMªksdkcZu
ikap dkcZu dk vFkkZr~ isUVsu gSA çFke vuqyXu ¼isUV $ ,su½
gS vFkkZr~ dkcZu Ükà[kyk larÌr gSA vr% ikap dkcZu dh larÌr
Ükà[kyk cukdj fdlh ,d fljs ls Øekadu djrs gSaA vc C4

ij Dyksjks (-Cl), C3 ij esfFky (-CH3) rFkk f}rh;d vuqyXu
^vkWy* gksus ds dkj.k C2 ij (-OH) lewg yxk nsrs gSaA

vUr esa dkcZu dh prq%la;kstdrk dks H ijek.kq ls
iw.kZ dj nsrs gSaA

egÙoiw.kZ fcUnq
1- dkcZfud ;kSfxdksa dk gekjs nSfud thou esa egÙoiw.kZ

LFkku gksrk gSA
2- dkcZu ijek.kq dh la;kstdrk pkj gksrh gSA
3- dkcZfud ;kSfxdksa dh ewy lajpuk dks le>us ds fy, nks

fl)kUr egRoiw.kZ gSa &
¼i½ dsdqys dk fl)kUr ¼ii½ okWUV gkWQ rFkk yh csy dk
fl)kUrA
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4- dkcZfud ;kSfxdksa esa lgla;kstd cU/k gksrs gSaA
5- dkcZfud ;kSfxdksa esa dkcZu ijek.kq dh ladj.k voLFkk

sp3, sp2 vFkok sp gks ldrh gSA
6- ,d ltkrh; Js.kh ds nks Øekxr lnL;ksa esa -CH2 lewg

dk vUrj gksrk gS rFkk muesa fØ;kRed lewg leku gksrk
gSA

7- dkcZfud ;kSfxd çeq[k :i ls nks çdkj ds gksrs gSa &
¼i½ foor̀ Ükà[kyk vFkok vpØh; ;k ,sfyQSfVd ;kSfxd
¼ii½ laor̀ Ükà[kyk vFkok pØh; ;kSfxd

8- dkcZfud ;kSfxdksa ds ukedj.k dh rhu i)fr;ka gksrh
gSa& ¼i½ :<+ i)fr % lzksr vFkok xq.kksa ds vk/kkj ij uke
j[ks tkrs gSaA
¼ii½ O;qRiUu i)fr % tud ;kSfxd dk O;qRiUu ekudj
ukedj.k fd;k tkrk gSA
¼iii½ IUPAC i)fr % iwoZyXu ,oa vuqyXu ds vk/kkj ij
ukedj.k fd;k tkrk gSA

vH;klkFkZ ç’u
oLrqfu"B ç’u %&
1- dkcZu ijek.kq dh la;kstdrk gksrh gS &

¼v½  2 ¼c½ 3
¼l½  4 ¼n½ 5

2- C2H4 esa dkcZu ijek.kqvksa dk ladj.k gS &
¼v½  sp ¼c½ sp2

¼l½  sp3 ¼n½ sp3d
3- fuEufyf[kr esa ls fdl v.kq esa C-C cU/k yEckbZ U;wure

gS &
¼v½  C6H6 ¼c½ C2H6

¼l½  C2H2 ¼n½ C2H4

4- ,d ltkrh; Js.kh esa &
¼v½  lkekU; lw= leku gksrs gSaA
¼c½  HkkSfrd lw= leku gksrs gSaA
¼l½  vkf.od lw= leku gksrs gSaA
¼n½  lajpukRed lw= leku gksrs gSaA

5- fuEufyf[kr esa ls vlarÌr v.kq gS &
¼v½  
¼c½  

¼l½  

¼n½  
6- ;wfj;k dk lw= gS &

¼v½  NH2COCH2CH3 ¼c½ NH2CONH2

¼l½  NH2CH2COOH ¼n½ CH3CN
7- CH3OC2H5 dk IUPAC uke gS &

¼v½  esfFky ,fFky bZFkj ¼c½ ,FkkWDlh ,Fksu
¼l½  ,fFku esfFky bZFkj ¼n½ esFkkWDlh ,Fksu

8-  dk IUPAC uke gS &
¼v½  C;wV&1&bZu&3&vkbu
¼c½ C;wV&3&vkbu&1&bZu
¼l½  C;wV&3&bZu&1&vkbu
¼n½ C;wV&1&vkbu&3&bZu

9- HCOOH dk :<+ uke gS &
¼v½  ySfDVd vEy ¼c½ vkWDlsfyd vEy
¼l½  ,lhfVd vEy ¼n½ QkWfeZd vEy

10- fijhMhu esa dkSulk fo’ke ijek.kq mifLFkr gS &
¼v½  N ¼c½ O
¼l½  S ¼n½ N rFkk S

11- 4&Dyksjks&3&esfFky isUVsu&2&vkWy dk lajpuk lw= gksrk
gS &

¼v½  

¼c½  

¼l½  

¼n½  

vfry?kwÙkjkRed ç’u %&
12- ladj.k dh ifjHkk’kk fyf[k,A CH4 esa dkcZu ijek.kq dk

ladj.k crkb,A
13- �  ,oa �  cU/k esa D;k vUrj gS\
14- CH3COCH3 dk IUPAC uke D;k gS\
15- fo’ke pØh; ;kSfxdksa ds nks mnkgj.k fyf[k,A
16- ,Fkkbu dh d{kdh; lajpuk cukb,A
17- ltkrh; Js.kh fdls dgrs gSa\
18- ,FksukWy dk iw.kZ lajpuk lw= fyf[k,A
19- lepØh; ;kSfxd fdls dgrs gSa\
20- fuvksisUVsu dk lajpuk lw= fyf[k,A
21- I.U.P.A.C. dk iwjk uke fyf[k,A
22- ,Ydhukbu fdls dgrs gSa\
23- -OCH3 lewg dk iwoZyXu fyf[k,A
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24- -CHO lewg dk vuqyXu fyf[k,A
25- C2H4 esa �  o �  cU/kksa dh la[;k fyf[k,A

y?kwÙkjkRed ç’u %&
26- dsdqys dk fl)kUr D;k gS\ le>kb,A
27- ladj.k fdls dgrs gaS\ ladj.k ds fu;e fyf[k,A
28- dkcZfud ;kSfxdksa esa fdrus çdkj dk ladj.k gksrk gS\

le>kb,A
29- fuEufyf[kr ;kSfxd esa çR;sd dkcZu ijek.kq dk ladj.k

crkb, &

30- fuEufyf[kr ljy v.kqvksa dh vkÑfr dks le>kb, &
¼i½ esFksu  ¼ii½ ,Fksu

31- fØ;kRed lewg fdls dgrs gSa\ le>kb,A
32- ltkrh; Js.kh ds pkj y{k.k fyf[k,A
33- fuEufyf[kr dkcZfud ;kSfxdksa dk iw.kZ lajpuk lw=

fyf[k,&
¼i½ ,Fksu  ¼ii½ ,Fkhu

34- vkcU/k js[kk lajpuk D;k gksrs gSa\ le>kb,A
35- fdUgha rhu ltkrh; Jsf.k;ksa ds lkekU; lw= fyf[k,A
36- ladj.k dk cU/k yEckbZ rFkk cU/k ÅtkZ ij çHkko dks

le>kb,A
37- dkcZfud ;kSfxdksa ds oxhZdj.k dks le>kb,A
38- dkcZfud ;kSfxdksa ds ukedj.k dh :<+ i)fr dks

le>kb,A
39- dkcZfud ;kSfxdksa ds ukedj.k dh O;qRiUu i)fr dks

le>kb,A
40- dkcZfud ;kSfxdksa ds ukedj.k dh IUPAC i)fr dks

le>kb,A
41- fuEufyf[kr ds IUPAC uke fyf[k, &

¼i½ 

¼ii½ 

fucU/kkRed ç’u %&
42- dkcZu dh prq%la;kstdrk dks le>kus ds fy, ç;qDr

fl)kUrksa dk foLrr̀ o.kZu dhft,A
43- fuEufyf[kr ljy v.kqvksa esa dkcZu ijek.kq dk ladj.k

crkb, rFkk budh vkÑfr dks le>kb, &
¼i½ CH4  ¼ii½ C2H6  ¼iii½ C2H4  ¼iv½ C2H2

44- fuEufyf[kr ;kSfxdksa ds IUPAC uke fyf[k, &

¼i½ 

¼ii½ 

¼iii½ 

¼iv½ 

¼v½ 

45- fuEufyf[kr ;kSfxdksa ds lgh IUPAC uke fyf[k, &
¼i½ 2&,fFky&2&C;wVhu
¼ii½  1] 3&MkbesfFky&2&çksikbu
¼iii½ 2] 4] 5&MkbesfFky gsDlsu
¼iv½ 3&gkbMªkWDlh&1&çksihu
¼v½  3&C;wVsuksu

mÙkjekyk
1- ¼l½ 2- ¼c½ 3- ¼v½ 4- ¼v½ 5- ¼n½ 6- ¼c½ 7- ¼n½
8- ¼v½ 9- ¼n½ 10- ¼v½ 11- ¼c½
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v/;k;&9
leko;ork

ISOMERISM

9-1 izLrkouk (Introduction) &
leko;ork dh loZizFke [kkst 1820 esa yhfcx o

Ogksyj us dh FkhA rRi'pkr~ cftZfy;l o Ogksyj us ik;k fd
v.kqlw= CH4N2O ls nks vyx&vyx xq.kksa ds ;kSfxdksa
NH4CNO ¼veksfu;e lk;usV½ rFkk NH2CONH2 ¼;wfj;k½
dks iznf'kZr fd;k tk ldrk gSA bl izdkj dsoy v.kqlw=
}kjk ;kSfxd dh <ax ls igpku ugha dh tk ldrh gSA tSls
C2H6O v.kqlw= ls nks fHkUu ;kSfxd izkIr gksrs gSa ftuds
HkkSfrd o jklk;fud xq.kksa esa dkQh fHkUurk gksrh gSA

33 CHOCH  MkbesfFky bZFkj

OHCHCH 23  ,fFky ,sYdksgkWy

bls le>kus ds fy, cftZfy;l us loZizFke vkblksej
¼leko;oh½ 'kCn dk izpyu fd;kA vkblksej xzhd Hkk"kk dk
'kCn gS ftldk vFkZ leku Hkkxksa (Iso =  equal, meros =
parts) ls gksrk gSA leko;fo;ksa ds xq.kksa esa fHkUurk buds v.kq
esa ijek.kqvksa dh lkis{k O;oLFkk esa ifjorZu gks tkus ds dkj.k
gksrk gSA ftlls bu ;kSfxdksa dh lajpuk esa vUrj gksxkA vr%
leko;ork dks fuEufyf[kr izdkj ls ifjHkkf"kr fd;k tk
ldrk gSA
^^ftu ;kSfxdksa ds v.kqlw= leku gksrs gSa ijUrq HkkSfrd rFkk
jklk;fud xq.k fHkUu gksrs gSa] os ;kSfxd ijLij leko;oh
dgykrs gSa vkSj ;g ifj?kVuk leko;ork dgykrh gSA**

9-2 leko;ork dk oxhZdj.k  (Classifica-
tion of Isomerism) &

9-2-1 lajpukRed leko;ork (Structural Isomer-
ism)&
;g leko;ork v.kqvksa ds lajpuk lw=ksa esa fHkUurk ds dkj.k
gksrh gSA ;g fuEukafdr izdkj dh gksrh gS&
(i) Ük̀a[kyk leko;ork & ,sls leko;oh ftuesa dkcZu ijek.kqvksa
dh fHkUu&fHkUu Ük`a[kyk mifLFkr gks] Ük̀a[kyk leko;oh dgykrs
gSa vkSj ;g ifj?kVuk Ükà[kyk leko;ork dgykrh gSA tSls &

C4H10 C;wVsu 3223 CHCHCHCH   n&C;wVsu

 vkblks C;wVsu

C5H12isUVsu 32223 CHCHCHCHCH   n&isUVsu

vkblks isUVsu

fu;ks isUVsu

C 4H 8 C; wV hu 223 CHCHCHCH   1&C; wV hu

vkblks C;wVhu

(ii) fLFkfr leko;ork & ,sls leko;oh ftudh lajpuk esa
fØ;kRed lewg] izfrLFkk;h lewg] f}cU/k ;k f=cU/k dh dkcZu
Ükà[kyk esa fLFkfr fHkUu&fHkUu gks] LFkku ;k fLFkfr leko;oh
dgykrs gSa ,oa ;g ifj?kVuk fLFkfr lek;ork dgykrh gSA
tSls &

C4H8 C;wVhu 223 CHCHCHCH   1&C;wVhu

33 CHCHCHCH   2&C;wVhu
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C4H6 C;wVkbu CHCCHCH 23   1&C;wVkbu

3 CHCCH  3CHCH   2&C;wVkbu

C3H7OH izksfiy ,YdksgkWy

OHCHCHCH 223   1&izksisukWy

 2&izksisukWy

C2H4Cl2 MkbDyksjks,Fksu  1]2&MkbDyksjks ,Fksu

 1] 1&MkbDyksjks ,Fksu

C6H4Cl2 MkbDyksjks csUthu  o&MkbDyksjks csUthu

 m& MkbDyksjks csUthu

  p& MkbDyksjks csUthu

(iii) fØ;kRed lewg leko;ork & ,sls leko;oh ftuesa
fHkUu&fHkUu fØ;kRed lewg mifLFkr gksrs gSa] fØ;kRed lewg
leko;oh dgykrs gSa rFkk ;g ifj?kVuk fØ;kRed lewg
leko;ork dgykrh gSA tSls &

C2H6O; OHCHCH 23  ,fFky ,sYdksgkWy

33 CHOCH   MkbesfFky bZFkj

C 3H6O CHOCHCH 23  izksisuSy

 izksisuksu ¼,slhVksu½

C 4H 8 223 CHCHCHCH  1&C;wVhu

lkbDyks C;wVsu

C 2H4O 2 CH3COOH ,slhfVd vEy

HCOOCH3 esfFky QkWesZV

(iv) e/;ko;ork & cgqla;ksth ijek.kq ;k fØ;kRed lewg
ij fHkUu&fHkUu ,sfYdy lewgksa ds tqM+us ds dkj.k tks leko;oh
izkIr gksrs gSa] mUgsa e/;ko;oh vkSj bl ifj?kVuk dks
e/;ko;ork dgrs gSaA tSls &
C4H10O bZFkj

3223 CHCHOCHCH   Mkb,fFky bZFkj

3223 CHCHCHOCH   esfFky&n&izksfiy bZFkj

  vkblksizksfiy esfFky bZFkj

C3H6O2 ,LVj 32CHCOOCHH   ,fFky QkWesZV

33 COOCHCH   esfFky ,lhVsV

C5H10&O dhVksu

   Mkb,fFky dhVksu

esfFky n&izksfiy dhVksu

vkblksizksfiy esfFky dhVksu

C4H11N f}rh;d ,ehu½

3223 CHCHCHNHCH   esfFky n&izksfiy ,ehu

3223 CHCHNHCHCH   Mkb,fFky ,ehu

  esfFky vkblksizksfiy ,ehu

(v) pyko;ork & ;g ,d fo'ks"k izdkj dh fØ;kRed lewg
leko;ork gS tks ,d gh ;kSfxd }kjk iznf'kZr gksrh gSA bl
leko;ork esa izk;% ,d gkbMªkstu ijek.kq ,d LFkku ls nwljs
LFkku ij LFkkukUrfjr gksrk gS] lkFk&lkFk ikb ca/k dk Hkh
LFkkukUrj.k gksrk gSA tSls & ,slhVks ,slhfVd ,LVj fuEufyf[kr
nks :iksa esa ik;k tkrk gS &

 ¼dhV k s  :i½ ¼92 % ½

 ¼bZuk Wy :i½ ¼8%½

bls dhVks&bZukWy leko;ork Hkh dgrs gSaA vU; mnkgj.k &

,slhVksu ¼dhVks :i½

  ¼bZukWy :i½
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CHOCH3      CHOHCH2 

,slhVsfYMgkbM     okbfuy ,YdksgkWy

9-2-2 f=foe leko;ork (Stereo Isomerism) &  ,sls
lek;o;h ftuds v.kqlw= o lajpuk lw= leku gksa ysfdu
buesa ijek.kqvksa ;k lewgksa dh vkdk'kh; O;oLFkk fHkUu&fHkUu
gks] f=foe leko;oh dgykrs gSa rFkk bl ifj?kVuk dks f=foe
leko;ork dgrs gSaA f=foe leko;ork nks izdkj dh gksrh
gS&
(i) izdkf'kd leko;ork
(ii) T;kferh; leko;ork
(i) izdkf'kd leko;ork (Optical Isomerism) &
izdkf'kd leko;ork dk v/;;u djus ls igys blls
lEcfU/kr dqN ckrksa dks tkuuk vko';d gSA
lery /kzqfor izdk'k (Plane Polarised Light) %
lk/kkj.k izdk'k viuh lapj.k iFk js[kk ds yEcor~ lHkh
fn'kkvksa esa dEiUu djrk gSA og izdk'k ftuesa dEiu ,d gh
ry esa gksrk gS] lery /kzqfor izdk'k dgykrk gSA lery
/kzqfor izdk'k izkIr djus ds fy, lk/kkj.k izdk'k dks fudkWy
fizTe esa ls izokfgr djrs gSA

fp= 9-1 % lery /kzqfor izdk'k

9-3 /kzqo.k ?kw.kZdrk (Optical Activity) &
,sls inkFkZ tks lery /kzqfor izdk'k ds lapj.k iFk esa

j[kus ij /kzqo.k ry dks fdlh dks.k ij ?kqek nsrs gSa] /kzqo.k
?kw.kZd inkFkZ dgykrs gSaA fdlh inkFkZ }kjk lery /kzqfor
izdk'k ds ry dks ?kqek nsuk /kzqo.k ?kw.kZdrk dgykrk gSA os
inkFkZ ftudk /kzqo.k ry ij dksbZ izHkko ugha gksrk gS] /kzqo.k
v?kw.kZd dgykrs gSaA /kzqo.k ?kw.kZd inkFkZ nks izdkj ds gksrs gSa&
¼v½ nf{k.k /kzqo.k ?kw.kZd (Dextro rotatory) & tks
inkFkZ lery /kzqfor izdk'k ds ry dks nka;h vksj ?kqekrs gSa]
mudk nf{k.k /kzqo.k ?kw.kZd dgrs gSaA ,sls inkFkksZa ds uke ls igys
¼$½ ;k d& fy[kk tkrk gSA
¼c½ oke /kqzo.k ?kw.kZd (Laevo rotatory) & tks inkFkZ

lery /kzqfor izdk'k ds ry dks cka;h vksj ?kqekrs gSa] mudks oke
/kzqo.k ?kw.kZd dgrs gSaA ,sls inkFkZ ds uke ls igys ¼&½ ;k l&
fy[kk tkrk gSA

fp= 9-2 % /kzqo.k ?kw.kZdrk

fof'k"V ?kw.kZu (Specific Rotation) & /kzqo.k ?kw.kZd
inkFkZ }kjk lery /kzqfor izdk'k dk ry ftl dks.k ij ?kwerk
gS] mls ?kw.kZu dks.k ¼� ½ dgrs gSaA fofHkUu /kzqo.k ?kw.kZd inkFkksZa
dh /kzqo.k ?kw.kZu {kerk dh rqyuk fof'k"V /kzqo.k ?kw.kZu [� ] }kjk
djrs gSa vkSj bls fuEufyf[kr lehdj.k }kjk O;Dr fd;k tkrk
gS&

  t


vlefer dkcZu ijek.kq (Asymmetric Carbon
Atom)&
og dkcZu ijek.kq ftldh pkjksa la;kstdrk,sa pkj fHkUu izdkj
ds ijek.kq ;k lewgksa ls tqM+h gksrh gS] vlefer ;k fdjSy
dkcZu ijek.kq dgrs gSaA tSls &

 ySfDVd vEy

/kzqo.k ?kw.kZdrk dk xq.k ,sls dkcZfud ;kSfxdksa esa ik;k
tkrk gS ftuesa de ls de ,d vlefer dkcZu ijek.kq gksrk
gSA vlefer dkcZu ijek.kq dks C* ls iznf'kZr djrs gSaA

9-4 izdkf'kd leko;ork
(Optical Isomerism)

os ;kSfxd ftuds yxHkx lHkh HkkSfrd rFkk jklk;fud
xq.k] v.kqlw= o lajpuk lw= leku gksrs gSa] ijUrq budk
O;ogkj /kzqfor izdk'k ds izfr fHkUu gksrk gS] izdkf'kd leko;oh
dgykrs gSaA ;kSfxdksa ds bl xq.k dks izdkf'kd leko;ork
dgrs gSaA dksbZ /kzqo.k ?kw.kZd ;kSfxd fHkUu :iksa esa ik;k tk
ldrk gS& ¼1½ d ;k ¼$½ :i ¼2½ l ;k ¼&½ :i ¼3½ jsflfed
:i ¼4½ eslks :iA

izdkf'kd leko;ork iznf'kZr djus okys ;kSfxdksa ds
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mnkgj.k &

       

( i i) T;k fer h; leko;ork (Geometrical
Isomerism) &
,sls ;kSfxd] ftuds v.kqvksa esa de ls de ,d 
gksrk gS rFkk bu nksuksa dkcZu ijek.kqvksa ij fHkUu izdkj ds
lewg ;k ijek.qk tqM+s gksrs gSa] T;kferh; leko;ork n'kkZrs gSa
vFkkZr~ T;kferh; leko;ork ds fy, nks 'krksZa dk gksuk vko';d
gS &
(a) ;kSfxd esa f}cU/k dk gksuk & ;fn fdlh ;kSfxd esa de
ls de ,d  cU/k mifLFkr gks rks mleas eqDr
?kw.kZu lEHko ugha gksrk gSA bl izdkj ?kw.kZu ds izfrcfU/kr gks
tkus ds dkj.k ;kSfxd nks izdkj ds foU;klksa esa ik;k tkrk gS
vkSj T;kferh; leko;ork n'kkZrk gSA
(b) f}cfU/kr  dh nksuksa la;kstdrk,sa fHkUu
lewg ;k ijek.kq ls tqM+k gksuk &  cU/k ds nksuksa dkcZu
ijek.kqvksa ij fHkUu&fHkUu izdkj ds lewg ;k ijek.kq tqM+s gksus
pkfg,A vr% axc = cab, abc = cxy vkSj axc = cay izdkj
ds ;kSfxd T;kferh; leko;ork n'kkZ;saxs rFkk a2c = cxy o
a2c = cb2 izdkj ds ;kSfxd T;kferh; leko;ork iznf'kZr
ugha dj ldrs gSA T;kferh; leko;oh ;kSfxdks a es a

 ij tqM+s ijek.kqvksa ;k lewgksa dk foU;kl fHkUu
gksrk gSA

       

bu ;kSfxdksa esa nks izdkj ds leko;oh gksrs gSa &
1- lei{k (cis) leko;oh & ftlesa nks leku lewg
f}cU/k ds ,d gh fn'kk esa tqM+s gksaA
2- foi{k (trans) leko;oh & ftlesa nks leku lewg
f}cU/k ds foijhr fn'kk esa tqM+s gksaA

T;kferh; leko;ork dks lei{k&foi{k leko;ork
Hkh dgrs gSaA T;kferh; leko;ork iznf'kZr djus okys ;kSfxdksa
ds mnkgj.k &

(a) 2&C;wVhu &

(b) C;wVhu Mkbvksbd vEy &

(c) 2&C;wVhuksbd vEy &

(d) 1] 2 & MkbDyksjks ,Fkhu &

T;kferh; leko;ork mu ;kSfxdksa esa Hkh ikbZ tkrh
gS] ftuesa C = N cU/k mifLFkr gksA bu ijek.kqvksa ij Hkh
fHkUu izdkj ds lewg ;k ijek.kq tqM+s gksus pkfg,A tSls &
vkWfDle esa fll o VªkUl leko;oh dks Øe'k% le o izfr
leko;oh dgrs gSaA

9-5 dkcZu ijek.kq ds çdkj
(Types of Carbon Atom) &

,d dkcZu ijek.kq vU; fdrus dkcZu ijek.kqvksa ls
tqM+k gksrk gS] bl vk/kkj ij dkcZu ijek.kq pkj izdkj ds gksrs
gS &
¼1½ izkFkfed dkcZu ijek.kq & fdlh dkcZfud ;kSfxd esa
mifLFkr og dkcZu ijek.kq tks dsoy ,d vU; dkcZu ls
tqM+k gks izkFkfed dkcZu ijek.kq ;k 1° dkcZu ijek.kq dgrs
gSA mnkgj.k &

33 CHCH    ,Fksu

    1°      1°
¼2½ f}rh;d dkcZu ijek.kq & fdlh dkcZfud ;kSfxd esa
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mifLFkr og dkcZu ijek.kq tks nks vU; dkcZu ijek.kqvksa ls
tqM+k gks f}rh;d dkcZu ijek.kq ;k 2° dkcZu ijek.kq dgrs gSA
mnkgj.k &

323 CHCHCH    izksisu

1°    2°    1°
¼3½ r`rh;d dkcZu ijek.kq &  fdlh dkcZfud ;kSfxd esa
mifLFkr og dkcZu ijek.kq tks rhu vU; dkcZu ijek.kqvksa ls
tqM+k gks rr̀h;d dkcZu ijek.kq ;k 3° dkcZu ijek.kq dgrs
gSA mnkgj.k &

¼4½ prq"d dkcZu ijek.kq & fdlh dkcZfud ;kSfxd esa
mifLFkr og dkcZu ijek.kq tks pkj vU; dkcZu ijek.kqvksa ls
tqM+k gks prq’d dkcZu ijek.kq ;k 4° dkcZu ijek.kq dgrs gSA
mnkgj.k &

9-6 fØ;kRed lewg
(Functional Group) &

fo’ke ijek.kq ¼gSykstu O, N o S½ ;qDr og lewg
tks gkbMªksdkcZu ds ,d ;k ,d ls vf/kd gkbMªkstu ijek.kq
dks çfrLFkkfir djds tqM+ tkrs gSa rFkk gkbMªksdkcZu dks
fof”k’V xq.k çnku djrs gSa] fØ;kRed lewg dgykrs gSaA
;kSfxd esa mifLFkr fØ;kRed lewg ij gh eq[;r% ml
;kSfxd ds jklk;fud xq.k fuHkZj djrs gSaA jklk;fud vfHkfØ;k
esa fØ;kRed lewg viuh vyx igpku crkrs gSaA os ;kSfxd
ftuesa ,d gh fØ;kRed lewg gksrk gS lkekU;r;k leku
jklk;fud vfHkfØ;k,a n”kkZrs gSaA bls R-Z ls çnf”kZr fd;k
tk ldrk gS] tgka R gkgMªksdkcZu lewg ftl ij ;kSfxd ds
HkkSfrd xq.k fuHkZj djrs gSa rFkk Z fØ;kRed lewg dks çnf”kZr
djrk gS tks ;kSfxd ds jklk;fud xq.k ds fy, mÙkjnk;h
gksrk gSA ¼R = CnH2n+1 ,oa Z = -COOH, -NH2, -OH...
vkfn½A

9-7 lgla;kstd ca/k dk fo[k.Mu
(Covalent Bond Fission) &

dkcZfud ;kSfxdkas dh jklk;fud vfHkfØ;k ftlesa
mifLFkr lgla;kstd ca/k ds VwVus dks lgla;kstd ca/k fo[k.Mu
dgrs gSaA
ca/k fo[k.Mu ds izdkj & lgla;kstd ca/k dk fo[k.Mu nks
izdkj dk gksrk gS &
(i) leka'k fo[k.Mu & bl izdkj ds ca/k fo[k.Mu esa lkf>r
bysDVªksu ;qXe iF̀kd gksus okys ijek.kqvksa esa cjkcj caV tkrk
gS vFkkZr~ nksuksa ijek.kq ,d&,d bysDVªksu ysdj iF̀kd gks
tkrs gSaA

bl izdkj  izkIr mRikn ftu ij ,d fo"ke v;qfXer
bysDVªksu gksrk gS rFkk ;s vR;Ur fØ;k'khy gkssrs gS] bUgsa eqDr
ewyd dgrs gSA fo"ke bysDVªksu dh mifLFkfr ds dkj.k ;s
vuqpqEcdh; xq.k n'kkZrs gSA mnkgj.k &

Cl• •CH3  C6H5CH2
•

Dyksjhu eqDr ewyd  esfFky eqDr ewyd  csafty eqDr ewyd
eqDr ewyd fuEufyf[kr dkjdksa dh mifLFkfr esa curs

gSa &
¼v½ mPp rki
¼c½ vf/kd ÅtkZ ;qDr fofdj.k
¼l½ ijkWDlkbM dh mifLFkfr
¼n½ v/kqzoh; foyk;d

dkcZfud eqDr ewyd (•CH3) esa dkcZu ijek.kq sp2

ladfjr voLFkk esa gksrs gSA vr% esfFky eqDr ewyd dh lajpuk
lery f=dks.kh; gksrh gSA rFkk v;qfXer bysDVªksu p d{kd esa
jgrk gSA

;fn fo"ke bysDVªkWu Øe'k% izkFkfed ¼1°½] f}rh;d
¼2°½ rFkk rr̀h;d ¼3°½ dkcZu ij fo|eku gksa rks eqDr ewyd
Hkh 1°] 2°] 3° eqDr ewyd dgykrs gSaA

fp= 9-3%esfFky (•CH3) eqDr ewyd dh d{kdh; lajpuk
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eqDr ewydksa dk LFkkf;Ro dk Øe fuEukuqlkj gS &
3° > 2° > 1°

¼2½ fo"keka'k fo[k.Mu & bl izdkj ds ca/k fo[k.Mu esa
lkf>r bysDVªkWu ;qXe ds nksuksa bysDVªkWu fdlh ,d gh ijek.kq
¼izk;% vf/kd fo|qr_.kh ijek.kq½ ds vklikl tkrs gSA blds
ifj.kke Lo:i nks foijhr vkosf'kr vk;u curs gSA

dkcZfud ;kSfxdksa esa fo"keka'k fo[k.Mu ds QyLo:i
fuEufyf[kr izdkj ds vk;u curs gSa &
¼v½ dkcksZdsVk;u ;k dkcksZfu;e vk;u & /kukosf'kr
dkcZfud lewg R+ ftlesa  ,d dkcZu ijek.kq ds la;ksth dks'k
esa dsoy 6 bysDVªksu gksrs gS dkcksZdsVk;u ;k dkcksZfu;e
vk;u dgykrk gSA mnkgj.k &

dkcksZfu;e vk;u vR;f/kd fØ;k'khy ,oa vLFkk;h
gksrs gSA dkcksZfu;e vk;u esa /kukosf'kr dkcZu ijek.kq sp2

ladfjr gksrk gSA vr% esfFky dkcksZfu;e vk;u dh lajpuk
lery f=dks.kh; gksrh gSA

fp= 9-4 % dkcksZdsVk;u dh d{kdh; lajpuk

;fn /kukos'k Øe'k% izkFkfed ¼1°½] f}rh;d ¼2°½
rFkk r̀rh;d ¼3°½ dkcZu ij fo|eku gks rks mUgsa Øe'k% 1°, 2°
rFkk 3° dkcksZdsVk;u dgrs gSaA

  

  

fofHkUu dkcksZdsVk;uksa ds LFkkf;Ro dk Øe fuEukuqlkj gksrk
gS& 3° > 2° > 1°

¼c½ dkcZ&,sfu;u & _.kkosf'kr dkcZfud lewg R ftlesa
,d _.kkosf'kr dkcZu ds la;ksth dks”k esa 8 bysDVªkWu gksrs gS
¼,d ,dkdh bysDVªkWu ;qXe lfgr½] dkcZ&,sfu;u dgykrk gSA
mnkgj.k &

esfFky dkcZ&,sfu;u   ,fFky dkcZ&,sfu;u
dkcZ&,sfu;u esa bysDVªkWu dh izpqjrk gksrh gS rFkk

_.kkos'k ,dkdh bysDVªkWu ;qXe ;qDr dkcZu ijek.kq ij gksrk
gSA ;s vR;f/kd fØ;k'khy ,oa vLFkk;h gksrs gSA

dkcZ&,sfu;u esa _.kkosf'kr dkcZu ijek.kq sp3 ladfjr
gksrk gSA ,d sp3 ladfjr d{kd esa ,dkdh bysDVªkWu ;qXe
gksrk gS vkSj ;g d{kd vfrO;kiu esa Hkkx ugha ysrk gSA vr%
esfFky dkcZ&,sfu;u dh vkd̀fr veksfu;k ds leku fijSfeMh
gksrh gSA

fp= 9-5 % dkcZ&,sfu;u dh d{kdh; lajpuk
;fn _.kkos'k Øe'k% izkFkfed ¼1°½] f}rh;d ¼2°½

rFkk rr̀h;d ¼3°½ dkcZu ij fo|eku gks rks mUgsa Øe'k% 1°]
2° rFkk 3° dkcZ&,sfu;u dgrs gSaA
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esfFky dkcZ&,sfu;u   ,fFky dkcZ&,sfu;u (1°)

  

          dkcZ&,sfu;u (2°)  dkcZ&,sfu;u (3°)
fofHkUu dkcZ&,sfu;uksa dk LFkkf;Ro dk Øe fuEu gS&

1° > 2° > 3°

3-8 lgla;kstd ca/k esa bysDVªkWfud LFkkukUrj.k&
tc fdlh ;kSfxd esa lgla;kstd ca/k nks leku

ijek.kqvksa ds e/; mifLFkr gks ¼tSls H&H, Cl&Cl½ rks
lkf>r bysDVªkWu ;qXe nksuksa ijek.kqvksa ds Bhd e/; esa fLFkr
gksrk gS rFkk muds e/; 'kr&izfr'kr lgla;kstd ca/k gksrk
gSA ijUrq ;fn nksuksa ijek.kqvksa dh fo|qr_.kkRedrk fHkUu gks
rks lkf>r bysDVªkWu ;qXe ml ijek.kq dh rjQ foLFkkfir gks
tkrk gS] ftldh fo|qr_.kkRedrk vf/kd gksrh gSA vr% mPp
fo|qr_.kh rÙo dh vksj bysDVªkWu ?kuRo vf/kd gks tkrk gSA
bl dkj.k lgla;kstd ca/k esa /kzqoh; izd̀fr vk tkrh gSA ca/k
cukus okys ijek.kqvksa dh fo|qr _.kkRedrk esa vUrj ftruk
vf/kd gksxk] ca/k esa mruh gh vf/kd /kqzoh;rk vk tk,xhA
mnkgj.k &

ca/k dh /kzqork ls ;kSfxd ds HkkSfrd ,oa jklk;fud
xq.k tSls xyuk ad] DoFkuk ad] foys;rk] jklk;fud
vfHkfØ;k'khyrk vkfn izHkkfor gksrs gSA

dkcZfud ;kSfxdksa ds lgla;kstd ca/k esa bysDVªkWfud
foLFkkiu mlesa mifLFkr fdlh ijek.kq dh fo|qr _.kkRedrk
ds dkj.k ;k dqN cká vkØe.kdkjh vfHkdeZd ds dkj.k gks
ldrk gSA dqN egRoiw.kZ izHkko fuEu gS &
¼1½ izsjf.kd izHkko (Inductive effect) & dkcZfud
v.kqvksa esa tc dkcZu Ükàa[kyk esa fHkUu fo|qr _.kkRedrk okys
ijek.kqvksa ds e/; lgla;kstd ca/k mifLFkr gks rks ifj.kkeLo:i
bysDVªkWu ;qXe ml ijek.kq dh vksj foLFkkfir gks tkrk gS]
ftldh fo|qr _.kkRedrk dk eku vf/kd gks] rFkk ca/k dqN

lhek rd /kzqoh; gks tkrk gSA
dkcZfud v.kqvksa esa bl izdkj ds foLFkkiu dks izsjf.kd

izHkko dgrs gSA ;g ,d LFkk;h izHkko gSA tSls &

izsjf.kd izHkko ds izeq[k y{k.k &
¼1½ blds QyLo:i bysDVªkWuksa dk dsoy foLFkkiu gksrk gS
ijUrq fdlh ijek.kq ds v"Vd ls bysDVªkWu LFkkukUrfjr ugha
gksrs gSA
¼2½ ;g izHkko dkcZu ijek.kqvksa dh Ükà[kyk esa ,d fljs ls nwljs
fljs rd lapfjr gksrk gS] ijUrq tSls&tSls bl izHkko dks mRiUu
djus okys ijek.kq ls nwj tkrs gS oSls&oSls ;g izHkko de gks
tkrk gSA

izsjf.kd izHkko nks izdkj dk gksrk gS &
¼v½ -I izHkko & dkcZu Ükà[kyk ls tqM+s os ijek.kq ;k
ijek.kqvksa ds lewg ftudh fo|qr _.kkRedrk gkbMªkstu ijek.kq
ls vf/kd gks ;s bysDVªkWuksa dks viuh vksj vkdf"kZr djrk gS]
ftlls bl ijek.kq ij vkaf”kd _.kkos'k rFkk iwjh Ükà[kyk esa
vkaf”kd /kukos'k mRiUu gks tkrk gSA bl izHkko dks -I izHkko
dgrs gSaA
-I izHkko okys dqN egÙoiw.kZ lewg fuEufyf[kr gSa &
NO2& > CN & > & COOH > & F > & Cl > & Br >
& I > & OCH3 > & OH > C6H5

¼c½ +I izHkko & dkcZu Ükà[kyk ls tqM+s os ijek.kq ;k
ijek.kqvksa ds lewg ftudh fo|qr _.krk gkbMªkstu ijek.kq ls
de gks rks bu lewgksa ij vkaf”kd /kukos'k mRiUu gks tkrk gS]
tcfd iwjh Ük̀a[kyk esa vkaf”kd _.kkos'k mRiUu gks tkrk gS bl
izHkko dks +I izHkko dgrs gSA
+I izHkko n'kkZus okys dqN egÙoiw.kZ lewg fuEu gSa &
(CH3)3 C & > (CH3)2 CH & > CH3CH2 & > CH3&

bl izsjf.kd izHkko dh ladYiuk ls vusd dkcZfud
;kSfxdkas dh vfHkfØ;kvksa dh fØ;kfof/k mudh fØ;k'khyrk]
rFkk vusd vU; rF;ksa dks Li"V djus esa lgk;rk feyrh gSA

¼2½ bysDVªksejh izHkko (Electromeric  effect) & fdlh
dkcZfud v.kq esa cgqca/k ¼f}ca/k@f=ca/k½ }kjk tqM+s nks ijek.kqvksa
esa ls fdlh ,d ijek.kq ij � &bysDVªkWu dk iw.kZ :i ls
LFkkukUrj.k gksuk bysDVªkWejh izHkko dgykrk gSA ;g ,d
vLFkk;h izHkko gS tks fd cká vkØe.kdkjh Lih'kht dh
mifLFkfr esa gksrk gSA bl vkØe.kdkjh Lih'kht dks gVk ysus
ij ;g izHkko lekIr gks tkrk gS vFkkZr~ � &bysDVªkWu iqu%
izkjfEHkd voLFkk esa vk tkrs gSA
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bl izHkko dks eqM+s gq, rhj ¼ ½ ls iznf'kZr djrs gSaA

bysDVªksejh izHkko nks izdkj dk gksrk gSa &
¼1½ +E izHkko & ;fn cgqca/k dk � &bysDVªkWu ;qXe ml
ijek.kq ij LFkkukUrfjr gks ftl ij vkØe.kdkjh vfHkdeZd
tqM+rk gS rks bls +E izHkko dgrs gSaA

¼2½ &E izHkko & ;fn cgqca/k dk � &bysDVªkWu ;qXe ml
ijek.kq ls nwj foLFkkfir gks ftl ij vkØe.kdkjh vfHkdeZd
tqM+rk gS rks bls &E izHkko dgrs gSaA

¼3½ vuqukn (Resonance) & dbZ dkcZfud ;kSfxd ,sls
gksrs gS] ftUgsa ,d ls vf/kd lajpukRed lw= }kjk iznf'kZr
fd;k tk ldrk gS] ftuesa ijek.kqvksa dh O;oLFkk rks leku
gksrh gS] ijUrq bysDVªkWfud O;oLFkk fHkUu&fHkUu gksrh gSa bu
lajpukvksa dks vuquknh lajpuk dgrs gSa rFkk bl ifj?kVuk
dks vuqukn dgrs gSaA

bu ;kSfxdksa ds xq.kksa dks fdlh ,d lajpuk ds vk/kkj
ij Li"V ugha fd;k tk ldrk gS] D;ksafd bu ;kSfxdksa dh
okLrfod lajpuk bu lHkh vuquknh lajpukvksa dk fefJr :i
gksrh gSA vr% vuquknh lajpukvksa dk og feyk&tqyk :i tks
;kSfxd ds leLr xq.kksa dh O;k[;k dj lds] vuquknh ladj
dgykrk gSA mnkgj.k & csathu % blesa rhu ,dkUrj f}ca/k
gksrs gSA

;fn ;g lajpuk okLrfod gksrh rks csathu esa ca/k
yEckbZ;ka fHkUu gksrh gSA rhu ca/kksa dh yEckbZ;ka C&C
,dca/k yEckbZ ¼1.54 Å½ ds rqY; gksrh gS rFkk vU; rhuksa
ca/kksa dh yEckb;ka C=C f}ca/k yEckbZ ¼1.34 Å½ ds rqY; gksrh gSA

ijUrq csathu v.kq ds lHkh ca/kksa dh ca/k yEckbZ;ka rqY;
gksrh gS ftldk eku 1.39 Å gSA ;g eku C&C rFkk C=C
ca/k yEckb;ksa ds e/; gSA vr% casthu dh okLrfod lajpuk
mi;qZDr lajpuk }kjk iznf'kZr ugha dh tk ldrh gSA ;g
okLrfod lajpuk fuEufyf[kr nks vuquknh lajpukvksa dk vuquknh
ladj gksrh gS &

vuqukn lEcaf/kr dqN egRoiw.kZ fcUnw &
¼1½ vuquknh lajpukvksa esa ukfHkd dh fLFkfr vifjofrZr

jgrh gSA
¼2½ vuquknh lajpukvksa esa v;qfXer bysDVªkWuksa dh la[;k

leku jgrh gSA
¼3½ vuquknh lajpukvksa esa ÅtkZ leku ;k yxHkx leku

gksrh gSA
¼4½ vuquknh lajpukvksa esa og lajpuk vf/kd LFkk;h gksxh

ftlesa &
¼v½  vf/kd lgla;ksth ca/k gks
¼c½  foijhr vkos'k dk iF̀kDdj.k de gksA
¼l½  vf/kd fo|qr_.kkRed ijek.kq ij _.kkos'k gksA
¼n½  de fo|qr_.kkRed ijek.kq ij /kukos'k gksA

¼5½ vuquknh ladj dh ÅtkZ fdlh dh vuquknh lajpuk ls
de rFkk LFkkf;Ro vf/kd gksrk gSA

¼6½ vuquknh ladj ,oa fuEure ÅtkZ okyh vuquknh lajpuk
ds ÅtkZ ds varj dks ^^vuquknh ÅtkZ** ;k ^^vuqukn
LFkk;hdj.k ÅtkZ** dgrs gSA

¼7½ ftruh vf/kd vuquknh lajpuk,¡ gksxh] vuquknh ÅtkZ
mruh gh vf/kd gksxhA

¼8½ lerqY; vuquknh lajpuk,a vf/kd LFkk;h gksrh gSA
¼9½ ijek.kq ftuds e/; vuqukn gksrk gS os ,d gh ry esa

gksrs gSA
¼4½ vfrla;qXeu (Hyper Conjugation) & fdlh
dkcZfud ;kSfxd esa � &ca/k ¼lkekU;r;k C&C o C&H½ ds
bysDVªkWuksa ,oa lehiLFk ¼� &fLFkfr½ � &ca/k ds bysDVªkWuksa ds
e/; la;qXeu ds QyLo:i ;kSfxd dk LFkkf;Ro c<+ tkrk gS
bl LFkk;hdj.k dks vfrla;qXeu dgrs gSA mnkgj.k & izksihu
esa esfFky lewg ds C&H ca/k ¼� &ca/k½ ds bysDVªkWu ;qXe
f}ca/k ds � &bysDVªkWu ds lkFk la;qXeu esa lfEefyr gksrk gSA
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bu lHkh lajpukvksa esa  � &dkcZu ijek.kq rFkk H+ ds
e/; dksbZ okLrfod ca/k ugha gS] vr% vfrla;qXeu dks
^^vkca/k foghu vuqukn** Hkh dgrs gSaA

vfrla;qXeu }kjk ,sYdhuks ds vkisf{kd LFkkf;Ro rFkk
izkFkfed] f}rh;d o rr̀h;d dkcksZfu;e vk;u ds vkisf{kd
LFkkf;Ro dks le>k;k tk ldrk gSA

egRoiw.kZ fcUnq
1- os dkcZfud ;kSfxd ftuds v.kqlw= leku gksrs gSa ijUrq

HkkSfrd rFkk jklk;fud xq.k fHkUu gksrs gSa] leko;oh
dgykrs gSa rFkk bl ifj?kVuk dks leko;ork dgrs gSa(

2- leko;ork nks çdkj dh gksrh gS & ¼1½ lajpukRed
leko;ork  ¼2½ f=foe leko;orkA

3- os ;kSfxd ftuds v.kqlw= leku rFkk lajpuk lw= fHkUu
gksrs gSa] lajpukRed leko;oh dgykrs gSaA

4- ,sls leko;oh ftuds v.kqlw= rFkk lajpuk lw= leku
gksa ijUrq muds lewgksa dh vkdk”kh; O;oLFkk fHkUu gks]
f=foe leko;oh dgykrs gSaA

5- ,sls inkFkZ tks lery /kqzfor çdk”k ds ry dks fdlh
dks.k ij ?kqek nsrs gSa] /kqzo.k inkFkZ dgykrs gSaA

6- os ;kSfxd ftuesa v.kqlw=] lajpuk lw=] HkkSfrd xq.k o
jklk;fud xq.k leku ijUrq /kqzfor çdk”k ds çfr O;ogkj
fHkUu gksrk gS] çdkf”kd leko;oh dgykrs gSaA

7- dkcZu ijek.kq pkj çdkj ds gksrs gSa & ¼1½ çkFkfed ;k 1°
¼2½ f}rh;d ;k 2° ¼3½ rr̀h;d ;k 3° ¼4½ prq’d ;k 4°

8- dkcZfud ;kSfxdksa esa lgla;kstd ca/k dk fo[k.Mu nks
çdkj ls gksrk gS & ¼1½ leka”k fo[k.Mu ¼2½ fo’keka”k
fo[k.MuA

9- leka”k fo[k.Mu ls eqDr ewyd rFkk fo’keka”k fo[k.Mu
ls dkcksZdsVk;u rFkk dkcZ,uk;u curs gSaA

10- fdlh gkbMªksdkcZu Ükà[kyk esa fHkUu fo|qr_.kkRedrk
okys ijek.kqvksa ds e/; lgla;kstd ca/k gks rks lkf>r
bysDVªkWu ;qXe ml ijek.kq dh vksj foLFkkfir gksrk gS
ftldh fo|qr_.kkRedrk dk eku vf/kd gksrk gSA bl
çdkj ds foLFkkiu dks çsjf.kr çHkko dgrs gSaA

11- fdlh dkcZfud ;kSfxd esa cgqca/k }kjk tqM+s nks ijek.kqvksa
esa ls fdlh ,d ijek.kq ij � &bysDVªkWuksa dk iw.kZ
LFkkukUrj.k bysDVªksejh çHkko dgykrk gSA

12- fdlh ;kSfxd ds leLr xq.kksa dh O;k[;k djus ds fy,
ç;qDr lajpukvksa dk fefJr ¼feyktqyk½ :i vuquknh
lajpuk dgykrk gSA

13- vkca/k foghu vuqukn dks vfrla;qXeu dgrs gSaA

vH;klkFkZ ç’u
oLrqfu’B ç’u %&
1- Ükà[kyk leko;ork çnf”kZr djus okyk ;kSfxd gS &

¼v½  esFksu ¼c½ çksisu
¼l½  ,Fksu ¼n½ C;wVsu

2- fuEufyf[kr esa ls ,fFky ,sYdksgkWy dk fØ;kRed lewg
leko;oh gS &
¼v½  ,sflVsfYMgkbM ¼c½ ,slhVksu
¼l½  Mkb esfFky bZFkj ¼n½ ,slhfVd vEy

3- T;kferh; leko;ork n”kkZus okyk ;kSfxd gS &
¼v½  ysfDVd vEy ¼c½ esysbd vEy
¼l½  1&C;wVhu ¼n½ fXyljsfYMgkbM

4- dkcksZdsVk;u dkcZu esa mifLFkr ladj.k gS &
¼v½  sp ¼c½ sp3

¼l½  sp2 ¼n½ sp3d
5- isUVsu ds dqy lajpukRed leko;fo;ksa dh la[;k gS &

¼v½  2 ¼c½ 3
¼l½  4 ¼n½ 5

6- dkcZ&,fu;uksa ds LFkkf;Ro dk Øe gksrk gS &
¼v½  1° < 2° < 3° ¼c½ 2° > 1° > 3°
¼l½  1° > 2° > 3° ¼n½ 3° > 1° > 2°

7- esfFky dkcZ&,fu;uksa dh vkÑfr gksrh gS &
¼v½  fijsfeMh; ¼c½ lery f=dks.kh;
¼l½  prq’Qydh; ¼n½ oxZ leryh;

8- csUthu ds vuquknh ladj esa dkcZu&dkcZu ca/k dh yEckbZ
dk eku gS &
¼v½  1.54 Å ¼c½ 1.34 Å
¼l½  1.20 Å ¼n½ 1.39 Å

vfry?kwjkRed iz'u %&
9- leko;ork dh loZçFke [kkst djus okys oSKkfud dkSu

gSa\
10- fLFkfr leko;ork fdls dgrs gSa\ ,d mnkgj.k nhft,A
11- vlefer dkcZu ijek.kq fdls dgrs gSa\ vlefer dkcZu

ijek.kq ;qDr ,d ;kSfxd dk lajpuk lw= fyf[k,A
12- bysDVªksejh çHkko fdls dgrs gSa\
13- vuquknh ladj fdls dgrs gSa\

y?kwÙkjkRed iz'u %&
14- pyko;ork fdls dgrs gSa\ mnkgj.k }kjk le>kb,A
15- esfFky eqDr ewyd cuus dh çfØ;k dks le>kb, rFkk

d{kdh; lajpuk cukb,A
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16- lery /kqzfor çdk”k fdls dgrs gSa\ blds cuus dh
çfØ;k dks lfp= le>kb,A

17- vfrla;qXeu fdls dgrs gSa\ ;g vuqukn ls fdl çdkj
fHkUu gS\

18- vuquknh lajpuk ds LFkkf;Ro ds fy, vko”;d fcUnq
fyf[k,A

fucU/kkRed iz'u %&
19- lajpukRed leko;ork fdls dgrs gSa\ blds fofHkUu

çdkj dk mnkgj.k lfgr o.kZu dhft,A
20- /kqzo.k ?kw.kZdrk ls vki D;k le>rs gSa\ fdlh çdkf”kd

leko;oh dk fof”k’V ?kw.kZu Kkr djus dh çfØ;k dk

o.kZu dhft,A
21- T;kferh; leko;ork fdls dgrs gSa\ mnkgj.k lfgr

O;k[;k dhft,A
22- dkcZfud ;kSfxd esa lgla;kstd ca/k ds fo[k.Mu ds

çdkj dk o.kZu dhft,A
23- çsjf.kd çHkko fdls dgrs gSa\ blds çeq[k y{k.k fyf[k,

rFkk -I çHkko dks foLrkjiwoZd le>kb,A
24- vuqukn ls vki D;k le>rs gSa\ csUthu esa vuqukn dks

foLrkjiwoZd le>kb,A
25- vuqukn ls lacaf/kr egÙoiw.kZ fcUnqvksa dk mYys[k dhft,A

mÙkjekyk
1- ¼n½ 2- ¼l½ 3- ¼c½ 4- ¼l½ 5- ¼c½ 6- ¼l½ 7- ¼v½
8- ¼n½
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v/;k;&10
gkbMªksdkcZu ¼lar`Ir ,oa vlar`Ir½

HYDROCARBON (SATURATED AND UNSATURATED)

dkcZu ,oa gkbMªkstu ls feydj cus ;kSfxdksa dks
gkbMªksdkcZu dgrs gSA isVªksy] Mhty] la?kfur izkd̀frd xSl]
?kjsyw xSl ¼[kkuk cukus dh xSl½] xkscj xSl vkfn lHkh gkbMªksdkcZu
vFkok muds feJ.k gksrs gSA lajpuk ds vk/kkj ij gkbMªksdkcZu
dks nks eq[; oxksZ es foHkkftr fd;k x;k gS %&

10-1 foor̀ Ük`a[kyk gkbMªksdkcZu (Open Chain
Hydrocarbon) &

bu gkbMªksdkcZu esa dkcZu ijek.kqvksa dh Ükà[kyk [kqyh
gksrh gSA bl Ük̀a[kyk esa fljs ds dkcZu ,d nwljs ls tqM+s ugha gksrs
gS blfy, bUgsa vpØh; ;kSfxd Hkh dgrs gSA foor̀ Ükà[kyk ds
;kSfxd loZizFke olk ls izkIr fd;s x;s FksA vr% bUgsa ,sfyQSfVd
;kSfxd ¼,sfyQSVksl dk vFkZ olk gksrk gS½ Hkh dgrs gSA

bu gkbMªksdkcZu dks iqu% nks oxksZ esa foHkkftr fd;k
tkrk gS &
10-1-1 larÌr gkbMªksdkcZu (Saturated Hydrocarbon)&
os gkbMªksdkcZu ftuesa dkcZu ijek.kqvksa dh pkjksa la;kstdrk,a
,dy ca/k ls gh caf/kr gksrh gS vFkkZr buesa dkcZu vkSj
dkcZu&gkbMªkstu ,dy ca/k ik;s tkrs gSA budks ,sYdsu
(Alkane) ;k iSjkfQu Hkh dgrs gSA iSjkfQu dk vFkZ gS de
fØ;k’khyrk vFkkZr ;s ;kSfxd de fØ;k’khy gksrs gS ¼iSje&cgqr
de] ,fQful&fØ;k’khyrk½A bu ij rhoz vEy vkSj {kkjd dk
dksbZ izHkko ugha gksrk gS D;ksafd ;s larÌr gksrs gSA larÌr
gkbMªksdkcZu dk lkekU; lw= CnH2n+2 gksrk gSA

tgka ij n v.kq esa mifLFkr dkcZu ijek.kqvksa dh
la[;k gS (n = 1, 2, 3…) bl oxZ ds izFke rhu lnL; Øe’k%
esFksu (CH4), ,Fksu (C2H6) ,oa izksisu (C3H8) gSA ,sYdsu ds
lHkh dkcZu ijek.kqvksa dh ladj.k voLFkk sp3 gksrh gSA blesa
C & C ds e/; ,d σ ca/k gksrk gSA

  CH3–CH2–CH3 CH3–CH2–CH2–CH3

     çksisu C;wVsu

        
esfFky izksisu ¼vkblks C;wVsu½   2&esfFky C;wVsu ¼vkblksisaVsu½

CH3–CH2–CH2–CH2–CH3  

  isaVsu 2]2&MkbesfFky izksisu ¼fu;ks isaVsu½

10-1-2 vlarÌr gkbMªkstu (Saturated Hydrocarbon)
& dkcZu ,oa gkbMªkstu ijek.kq ls cus ,sls ;kSfxd ftuesa f}cU/
k ;k f=cU/k ik;s tkrs gSaA vlar̀Ir gkbMªksdkcZu dgykrs gSaA ;s
nks izdkj ds gksrs gSa &
¼v½ ,sYdhu (Alkene) & ,sls vlarÌr gkbMªksdkcZu ftuesa
,d dkcZu&dkcZu f}cU/k (C = C) ik;k tkrk gS] ,sYdhu
dgykrs gSA bUgsa vksfyfQu Hkh dgrs gS D;ksafd ;s gSykstu ls
fØ;k djds rSyh; inkFkZ cukrs gSA bl oxZ dk lkekU; lw=
CnH2n gksrk gS] tgka n = 2, 3, 4… gSA bl oxZ ds izFke nks
lnL; ,Fkhu (C2H4) ,oa izksihu (C3H6) gSA f}cU/k okys
dkcZu ijek.kqvksa dh ladj.k voLFkk sp2 rFkk 'ks"k lHkh dkcZu
ijek.kqvksa dh sp3 ladj.k voLFkk gksrh gSA dkcZu f}cU/k esa ,d
σ ,oa ,d π cU/k gksrk gSA

CH2 = CH2 CH2 = CH – CH3

   ,Fkhu       izksihu
CH2 = CH–CH2–CH3          CH3–CH = CH – CH3

1&C;wVhu     2&C;wVhu
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¼c½ ,sYdkbu (Alkyne) & bu vlarÌr gkbMªksdkcZu dh

lajpuk esa ,d dkcZu dkcZu f=cU/k (HC  CH) ik;k tkrk

gSA budk lkekU; lw= CnH2n-2 gksrk gS (n = 2, 3, 4…)A bu
;kSfxdksa esa f=cU/k okys nksuksa dkcZu ijek.kqvksa dh ladj.k
voLFkk sp gksrh gSA vU; dkcZu dh ladj.k voLFkk sp3 gksrh
gSA bl oxZ dk izFke lnL; ,Fkkbu ;k ,slhfVyhu gSA bl
dkj.k ,sYdkbu ltkrh; oxZ dks ,slhfVyhUl Hkh dgrs gSA bl
oxZ ds dqN fuEufyf[kr mnkgj.k gSa &
         HC  CH CH3 – C  CH

,Fkkbu     izksikbu
HC  C – CH2 – CH3      CH3 – C  C – CH3

   1&C;wVkbu   2&C;wVkbu

10-2 lor̀ Ükà[kyk gkbMªksdkcZu (Close Chain
Hydrocarbon) &

bl izdkj ds gkbMªksdkcZu esa dkcZu ijek.kq ijLij
,d can Ük`a[kyk ds :Ik esa jgrs gSa vFkkZr ,d pØh; lajpuk dk
fuekZ.k djrs gS] blfy, bUgsa pØh; ;kSfxd Hkh dgrs gSA ,sls
pØh; dkcZfud ;kSfxd ftuesa pØ dsoy dkcZu ijek.kq ls
curk gS rks mUgsa lepØh; ;k dkcZoyh; ;kSfxd dgrs gSA ;s
nks izdkj ds gksrs gS %&
10 -2 - 1 , s fylkb fDyd gkbM ª k sd kc Zu  (Alicyclic
Hydrocarbon) & ,sls lepØh; ;kSfxd ftuds xq.k/keZ
foor̀ Ükà[kyk ;kSfxdksa esa leku gksrs gSA ,sfylkbfDyd ;kSfxd]
dgykrs gSA ,sls ;kSfxd Hkh larÌr ,oa vlarÌr gksrs gSA
larÌr ,sfylkbfDyd ;kSfxd %

          

       lkbDyksizksisu    lkbDyksC;qVsu

                   

                   lkbDyksisUVsu
lar̀Ir ,sfylkbfDyd ;kSfxdksa esa rhu ;k vf/kd esfFkyhu

lewg vkil esa ,d pØ ds :Ik esa tqMs jgrs gSA bl dkj.k bUgsa
VªkbesfFkyhu] VªsVkesfFkyhu] isUVkesfFkyhu Hkh dgrs gSA
vlar`Ir ,sfylkbfDyd ;kSfxd %

                   

lkbDyksC;wVhu      1]3 & lkbDyksisUVkMªkbZu

mijksDr ;kSfxdksa esa dkcZu dkcZu ds e/; f}cU/k ik;k
tkrk gS tks ,d pØ esa ,d ls vf/kd Hkh gks ldrs gSA
1 0 - 2 - 2  , s j k se S f Vd g k bM ª k sd k c Zu  (Arometic
Hydrocarbon) & csUthu ;k mlds O;qRiUu rFkk vusd
cgqpØh; ;kSfxd ,sjkseSfVd gSA bu ;kSfxdksa esa lqxU/k vkrh gSA
csUthu 6 dkcZu ijek.kqvksa ls cuh oy;kdkj lajpuk gS ftlesa
can Ükà[kyk esa ,dy ,oa f}cU/k ,dkUrj LFkfr esa gksrs  gSA ,sls
;kSfxd ftuesa ,d ;k ,d ls vf/kd csUthu oy; ikbZ tkrh
gS mUgsa csUthukWbM ,sjkseSfVd ;kSfxd dgrs gSA

     

CH3

csUthu VkWywbZu

 
us¶FkSyhu ckbQsfuy

10-3 esFksu Methane (CH4)
esFksu xSl dk fuekZ.k nyny esa dkcZfud inkFkksZa ds

{k; gksus ls gksrk gS] blfy, bls ek’kZ xSl Hkh dgrs gSA dks;ys
dh [knkuksa esa esFksu vf/kd ek=k esa ikbZ tkrh gSA isVªksfy;e ls
izkIr izkd̀frd xSl esa 90 izfr’kr rd esFksu gksrh gSA 'kq"d
lksfM;e ,slhVsV vkSj lksMkykbe ds feJ.k dks xeZ djds esFksu
xSl cukbZ tk ldrh gSA

10-3-1 HkkSfrd xq.k & ;g ,d jaxghu ,oa xU/kghu xSl gSA
;g ty esa vfoys; tcfd ,sYdksgkWy ,oa bZFkj esa foys; gSA
bldk DoFkukad 164°C gSA
10-3-2 jklk;fud xq.k/keZ &
1- esFksu dk 1000 °C rki ij vi?kVu gksdj dkcZu vkSj
gkbMªkstu izkIr gksrs gSA

2
C1000

4 H2CCH
o

 

esFksu     dkcZu  gkbMªkstu
2- esFksu] vkstksu ls vkWDlhd̀r gksdj QkWeZ,fYMgkbM cukrh
gSA

CH4  + 2 O3   HCHO + 2 H2O + 2 O2

       esFksu  vkstksu   QkWeZ,fYMgkbM
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3- esFksu ij ukbVªkstu vFkok veksfu;k dh fØ;k ls gkbMªkstu
lk;ukbM curk gSA

2 CH4 + N2  fo|qr vkdZ    2 HCN + 3 H2

        esFksu  ukbVªkstu gkbMªkstu
lk;ukbM

CH4  +  NH3   
Al O2 3

700-800 Co   HCN + 3 H2

       esFksu   veksfu;k           gkbMªkstu
 lk;ukbM

4- esFksu mRizsjd fudSy pw.kZ dh mifLFkfr esa 1000°C rki ij
Hkki ds lkFk fd;k dj dkcZu eksuksvkWDlkbM cukrh gSA

CH4 + H2O  Ni pw.kZ
1000 Co

   CO + 3 H2

  esFksu dkcZu eksuksvkWDlkbM
5- esFksu vkSj vkWDlhtu ds ¼9 % 1½ feJ.k dks 200°C rki vkSj
100 ok;qe.Myh; nkc ij xeZ dkWij ufydk esa ls izokfgr djus
ij esfFky ,sYdksgkWy ok"i izkIr gksrh gSA

2CH4  +  O2  100 ok;qe.Myh; nkc
200 Co

   2 CH3OH

      esFksu   vkWDlhtu                  esfFky
,sYdksgkWy

6- esFksu ok;q esa T;ksfrghu Tokyk ls tydj CO2 rFkk ty
cukrk gSA

CH4   +  2O2    CO2 + 2 H2O
    esFksu    ok;q

7- esFksu Dyksjhu ls ean lw;Z ds izdk’k esa vfHkfØ;k djds esfFky
DyksjkbM cukrh gSA

CH4  +  Cl2  hv   CH3Cl  +  HCl
  esFksu  Dyksjhu        esfFky

      DyksjkbM
;g vfHkfØ;k vkxs Hkh pyrh jgrh gS rFkk ,d&,d djds
lHkh gkbMªkstu ijek.kq Dyksjhu ijek.kqvksa }kjk izfrLFkkfir gks
tkrs gSA

CH3Cl  +  Cl2   CH2Cl2 +  HCl
   esfFky     esfFkyhu
   DyksjkbM   MkbDyksjkbM

CH2Cl2  +  Cl2    CHCl3 +  HCl
   esfFkfyu    DyksjksQkeZ
   MkbZDyksjkbM
   CHCl3  +  Cl2  

   CCl4  +  HCl
   DyksjksQkeZ       dkcZu

    VsVªkDyksjkbM

esFksu lw;Z ds izdk’k esa bruh vf/kd fØ;k’khy gks tkrh gS fd
dkcZu rFkk HCl rd izkIr gks tkrs gSA

CH4  +  2 Cl2     C +  4 HCl
    esFksu    Dyksjhu   dkcZu

10-3-3 mi;ksx &
1- izkd̀frd xSl ds :Ik esa b±/ku esa dke vkrh gSA
2- esfFky ,sYdksgky ¼esFksukWy½ ,oa QkeZ,sfYMgkbM cukus ds

dke vkrh gSA
3- esFksu }kjk *dkcZu Cysd ,oa Nkis dh L;kgh cukbZ tkrh gSA
4- esfFky DyksjkbM ,oa esfFkyhu Mkb DyksjkbM cukus ds dke

vkrh gS tks iz’khru ds dke vkrs gSA
5- O;olkf;d ek=k esa gkbMªkstu izkIr djus ds dke vkrh gSA

10-4 ,fFkyhu Ethelene (C2H4)
,fFkyhu dks;yk xSl esa 4&5 izfr’kr ek=k esa ikbZ

tkrh gSA ;g isVªksfy;e {ks= dh izkd̀frd xSl esa ikbZ tkrh gSA

     

10-4-1 HkkSfrd xq.k & ;g ,d jaxghu xSl gSA ;g ty esa
izk;% vfoys; gS tcfd ,sYdksgkWy esa foys; gSA ;g ok;q ;k
vkWDlhtu ds lkFk nhfIreku Tokyk ds lkFk tyrh gSA bldk
DoFkukad &105°C gksrk gSA
10-4-2 jklk;fud xq.k &
1- ok;q esa ;g nhfIr Tokyk ls tydj CO2 rFkk H2O nsrh gSA

C2H4 + 3 O2  2 CO2 + 2 H2O
           ,fFkyhu
2- mRizsjdh vkWDlhdj.k % flYoj mRizsjd dh mifLFkr esa
;g vkWDlhtu ls vfHkfØ;k dj ,fFkyhu vkWDlkbM cukrh gSA

CH2

CH2

+ [O] Ag
300 Co

CH2

CH2

O

    ,fFkyhu  ,fFkyhu
 vkWDlkbM

3- ;ksxkRed vfHkfØ;k,¡ % ,fFkyhu vusd vfHkdeZdksa ls
fØ;k djds muds mRikn cukrh gSA
(i) gSykstu ls & Dyksjhu ,oa czksehu ls 'kh?kzrk ls fØ;k }kjk
,fFkyhu MkbgSykbM cukrh gSA vk;ksfMu ls ;g fØ;k /kheh
gksrh gSA

CH2

CH2

+ Br2

CH2Br

CH2Br
     ,fFkyhu   ,fFkyhu

  MkbgSykbM
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(ii) gSykstu vEyksa ls & lkUnz gSykstu vEyksa ls fØ;k }kjk
,fFky gSykbM curs gSaA

CH2

CH2

+
CH3

CH2X

H

X
     ,fFkyhu ,fFky gSykbM

vfHkfØ;k’khyrk dk Øe fuEukuqlkj gksrk gS &
HI  >  HBr   >   HCl   > HF

(iii) gkbMªkstu ls & fudSy] iSysfM;e vFkok IysfVue
mRizsjd dh mifLFkfr esa ;g gkbMªkstu ls la;ksx dj ,Fksu
cukrh gSA bl vfHkfØ;k dks mRizsjdh gkbMªkstuhdj.k dgrs
gSA

CH2 = CH2 + H2  
Ni / Pd / Pt
200-300 Co   CH3 – CH3

       ,fFkyhu ,Fksu
(iv) gkbiksDyksjl vEy ls & ,fFkyhu ij HOCl dh
fØ;k ls ,fFkyhu DyksjksgkbfMªu curk gSA

CH2

CH2

+ HOCI
CH2OH

CH2Cl

  ,fFkyhu    ,fFkyhu
   DyksjksgkbfMªu

(v) lY¶;wfjd vEy ls & B.Ms rFkk 80 izfr’kr H2SO4 esa
vo’kksf"kr gksdj ;g ,fFky gkMMªkstu lYQsV cukrh gSA

CH2  = CH2  +  H2SO4   CH3 – CH2HSO4

,fFkyhu          ,fFky gkMMªkstu
     lYQsV

(vi) vkstksu ls & ,fFkyhu fuEu rki rFkk vfØ; ek/;e esa
vkstksu ls fØ;k }kjk ,fFkyhu vkstksukbM cukrh gSA tks ty
ds lkFk mckyus ij QkWeZ,sfYMgkbM nsrk gSA

,fFkyhu      ,fFkyhu       QkWeZ,sfYMgkbM
   vkstksukbM

ty vi?kVu esa cuk H2O2 lkekU;r% QkWeZ,sfYMgkbM dks
QkWfeZd vEy esa vkWDlhÑr dj nsrk gS ijUrq ;fn vfHkfØ;k
;’kn jt (Zn) ds lkFk djkbZ tk;s rks og H2O2 dks ty esa
vipf;r dj nsrh gSA

Zn  + H2O2   ZnO + H2O
,Fkhu ij vkstksu dk tqM+uk vkstksuhdj.k dgykrk gSA tcfd
nwljh vfHkfØ;k ¼in½ vkstksukbM dk ty vi?kVu gSA vr%
lEiw.kZ vfHkfØ;k ,fFkyhu dk vkstksuh vi?kVu dgykrh gSA

4- vkWDlhdj.k & ,fFkyhu vfr ruq {kkjh; KMnO4 foy;u
1% ls vkWDlhd̀r gksdj ,fFkyhu XykbdkWy cukrh gSA vfHkfØ;k
esa KMnO4 dk xqykch foy;u jaxghu gks tkrk gSA bls cs;j
ijh{k.k dgrs gSA ;g vfHkfØ;k vlarÌr gkbMªksdkcZu ds ijh{k.k
esa dke vkrh gSA

CH2

CH2

+ H O + [O]2
OH ––

KMnO4

CH2 – OH

CH – OH2 

    ,fFkyhu              ,fFkyhu XykbdkWy
5- cgqydhdj.k & tc ,fFkyhu dks mPp nkc rFkk mPp
rki ij vkWDlhtu dh vYi ek=k dh mifLFkfr esa xeZ djrs gS
rks cgqr lkjs v.kq feydj ikWfy,fFkyhu ;k ikWfyFkhu cukrs gSA

nCH2  = CH2    [– CH2 – CH2–]n

       ,fFkyhu    ikWfy,fFkyhu
10-4-3 mi;ksx &
1- dPps Qyksa dks idkus esaA
2- ,fFkyhu XykbdkWy ds fuekZ.k esaA
3- fu’psrd ds :Ik esaA
4- eLVMZ xSl uked ,d fo"kSyh ;q) xSl ds fuekZ.k esaA

CH2

CH2

+
CH2Cl

CH       S      CH2 2

Cl

S
+

Cl

S

CH2

CH2

CH2Cl
+ S

   lYQj   eLVMZ xSl
eksuksDyksjkbM

10-5 ,slhfVyhu Acetylene (C2H2)
;g dksy xSl esa vfr vYi ek=k esa fo|eku jgrh gSA

gkbMªksdkcZu rFkk ,sYdkgkWy ds viw.kZ ngu ij ;g de ek=k
esa curh gSA izd̀fr esa ;g cgqrk;r ls ugha feyrh gSA ,slhfVyhu
dk fuekZ.k dSfYl;e dkckZbM ds ty vi?kVu }kjk fd;k tk
ldrk gSA

HCCH 
10-5-1 HkkSfrd xq.k & ;g ,d jaxghu xSl gSA ftldh
xa/k 'kq) voLFkk esa bZFkj ds leku gksrh gSA QkLQhu (PH3)
dh v’kqf) gksus ij blesa yglqu tSlh xa/k vkrh gSA ;g ty
esa vYi foys;] ,sYdksgky esa foys; rFkk ,slhVksu esa vR;f/kd
foys; gSA lkekU; nkc ij bldk DoFkukad & 84°C gksrk gSA
10-5-2 jklk;fud xq.k &
1- ngu & ,slhfVyhu rFkk vkWDlhtu dk feJ.k fof’k"V
vuqikrksa esa izp.M foLQksV ds lkFk tyrk gS vkSj CO2 rFkk
H2O curs gSA ;g vR;Ur Å"ek{ksih vfHkfØ;k gksrh gSA
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2 C2H2 + 5 O2    4 CO2 + 2 H2O
,slhfVyhu rFkk vkWDlhtu ls izkIr Tokyk dks vkWDlh&,slhfVyhu
Tokyk dgrs gSA ftldk rkieku 3500°C gksrk gSA vr% bls
osfYMax rFkk bLikr dkVus ds dke esa yk;k tkrk gSA
2- ;ksxkRed vfHkfØ;k,¡ & ,slhfVyhu ij ;ksx gksus ij
mldk f=cU/k igys f}cU/k esa vkSj fQj ,dy cU/k esa ifjofrZr
gks tkrk gSA tSls &
(i) gkbMªkstu ls & fudSy mRizsjd dh mifLFkfr esa gkbMªkstu
ls fØ;k }kjk igys ,fFkyhu vkSj fQj ,Fksu curh gSA

HC  CH 
H2

Ni, 300 Co   CH2 = CH2 
H2

Ni, 300 Co  CH3 – CH3

,slhfVyhu        ,fFkyhu        ,Fksu
(ii) gSykstu ls & ,slhfVyhu Cl2 ,oa Br2 ds lkFk va/ksjs esa
la;ksx dj Mkb o VªsVkgSykbM cukrh gSA vk;ksMhu ds lkFk
fØ;k fo’ks"k ifjfLFkfr esa gksrh gS vkSj dsoy Mkbvk;ksMkbM
cukrh gSA

CH

CH

CH–Cl

CH–Cl
Cl2

CH–Cl2

CH–Cl2

C l2

    ,lhfVyhu     ,fFkyhu      ,fFkyhu
  MkbDyksjkbM    VªsVkDyksjkbM

CH

CH

CH–Br

CH–Br
B r2

CH–Br2

CH–Br2

B r2

,slhfVyhu    ,fFkyhu       ,fFkyhu
    MkbczksekbM       VªsVkczksekbM

CH

CH

CH–I

CH–I

I2

,slhfVyhu   ,fFkyhu Mkbvk;ksMkbM
rhoz izdk’k esa Dyksjhu ls fØ;k foLQksV ds lkFk gksrh gS vkSj
dkcZu ,oa gkbMªkstu DyksjkbM curs gaSA
   C2H2     +     Cl2       2 C    +     2 HCl
  ,slhfVyhu    Dyksjhu       dkcZu   gkbMªkstu DyksjkbM
(iii) gSykstu vEyksa ls & ,slhfVyhu ij HCl, HBr rFkk HI
ds ;ksx ls igys okbfuy gSykbM vkSj mlds ckn ,fFkfyMhu
gSykbM izkIr gksrs gSA gSykstu vEyksa dh fØ;k’khyrk dk Øe
HI > HBr > HCl gSA ;g izfØ;k ean izdk’k esa gh gksus yxrh
gS ijUrq vf/kd izdk’k esa rhoz xfr ls gksrh gSA

CH

CH

CH2

CH–Br
HBr CH3

CH–Br2

HBr

      ,slhfVyhu     okbfuy czksekbM     ,fFkfyMhu czksekbM

mijksDr vfHkfØ;k esa nwljs in esa HBr dk gkbMªkstu ijek.kq
ml dkcZu ls la;qDr gksrk gS ftl ij gkbMªkstu ijek.kq igys
gh vf/kd gksrk gSA bls ekjdksfudkWQ fu;e dgrs gSA
(iv) ty;kstu & eD;wZfjd lYQsV mRizsjd dh mifLFkfr esa
ruq H2SO4 foy;u 80OC ij ,slhfVyhu izokfgr djus ij
,slhVSfYMgkbM curk gSA

CH

CH
CH – CHO3  

HgSO  / H SO4 2 4+ H O2 80 Co

     ,slhfVyhu    ,slhVSfYMgkbM
3- cgqyhdj.k & tc ,slhfVyhu dks 600 OC rki ij yky
rIr ykSg ufydk esa ls izokfgr fd;k tkrk gS rks blds rhu
v.kq vkil esa ;ksx dj csUthu dk ,d v.kq cukrs gSA bl fØ;k
dks cgqyhdj.k dgrs gSA

3 C2H2    C600        C6H6

   ,slhfVyhu    jDr rIr      csUthu
       ykSg ufydk

4- vkWDlhdj.k & (i) ruq {kkjh; KMnO4 }kjk igys
XykbvkWDlsy] fQj QkWfeZd vEy vkSj vUr esa CO2 rFkk H2O
curs gSaA

,slhfVyhu  XykbvkWDlsy  QkWfeZd vEy
(ii) vEyh; K2Cr2O7  ls vkWDlhdj.k ij ,slhfVd vEy curk
gSA

HC  CH  +  H2O +  [O]   CH3COOH
       ,slhfVyhu      ,slhfVd vEy
5- vkstksu ls fØ;k & ,slhfVyhu vkstksu ls fØ;k djds
igys vkstksukbM cukrh gSA ftldk ty vi?kVu djus ij
XykbvkWDlsy izkIr gksrk gSA

HC  CH  3O

  HC    CH

    O    O

O

  OH2

,slhfVyhu     vkstksukbM

    

XykbvkWDlsy
6- ,slhfVykbM dk fuekZ.k & (i) lksfM;e ;k lksMkekbM
ls & igys eksukslksfM;e ,slhfVykbM vkSj fQj MkblksfM;e
,slhfVykbM curk gSA
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HC  CH  HC  C – Na   Na – C  C– Na

,slhfVyhu   eksukslksfM;e             MkblksfM;e
  ,slhfVykbM              ,slhfVykbM

(ii) veksfu;ke; flYoj ukbVªsV ls & ,slhfVyhu veksfu;ke;
flYoj ukbVªsV ls fØ;k dj flYoj ,slhfVykbM dk 'osr
vo{ksi cukrh gSA
HC  CH   +   2 AgNO3   +   2 NH4OH 
,slhfVyhu    flYoj ukbVªsV
                    Ag – C  C – Ag + 2 NH4NO3 + 2 H2O
              flYoj ,slhfVykbM
                   'osr vo{ksi

(iii) veksfu;ke; D;wizl DyksjkbM ls & ;g veksfu;ke;
D;wizl DyksjkbM ls fØ;k djds D;wizl ,slhfVykbM dk yky
vo{ksi cukrh gSA
HC  CH     +    CuCl2   +   2 NH4OH 
,slhfVyhu     D;wizl DyksjkbM

Cu – C    C – Cu + 2 NH4Cl + 2 H2O
    D;wizl ,slhfVykbM
        yky vo{ksi

10-5-3 mi;ksx &
1- iznhiu ds fy, ,slhfVyhu ySEi ds :Ik esaA
2- osfYMx rFkk /kkrqvksa dks dkVus ds fy, vkWDlh&,slhfVyhu

Tokyk ds :Ik esaA
3- d̀f=e fof/k }kjk Qyksa dks 'kh?kz idkus esaA
4- dkcZu CySd cukus esa] ftlls L;kgh curh gSA
5- la’ysf"kr jcM+ rFkk IykfLVd ds fuekZ.k esaA
6- yqblkbV ds fuekZ.k esa] tks ,d vR;Ur fo"kSys inkFkZ ds

:i esa ;q) esa iz;ksx dh tkrh gSA
7- osLVªku ,oa osLVªkslkWy lsyqykst ,slhVsV ds foyk;d ds :i

esa fd;k tkrk gSA
8- osLVªkslkWy dks VªkbDyhu ds uke ls futZy /kqykbZ ds fy,

bLrseky fd;k tkrk gSA
9- bldk mi;ksx okbfuy DyksjkbM] okbfuy ,slhVsV]

,slhVSfYMgkbM vkfn dks cukus esa fd;k tkrk gSA

egÙoiw.kZ fcUnq

1- dkcZu ,oa gkbMªkstu ls feydj cus ;kSfxd gkbMªksdkcZu
dgykrs gSA

2- gkbMªksdkcZu eq[;r% dksy rFkk isVªksfy;e ls izkIr gksrs gsA
3- ,sYdsu] ,sYdhu ,oa ,sYdkbu ds lkekU; lw= Øe’k%

CnH2n+2, CnH2n, CnH2n-2

4- esFksu ds Dyksjhuhdj.k ls CH3Cl, CHCl3, CCl4 vkfn
mi;ksxh jlk;uksa dk fuekZ.k fd;k tkrk gSA

5- ,fFkyhu ds vkstksuh vi?kVu }kjk QkWeZ ,sfYMgkbM dk
fuekZ.k gksrk gSA

6- vlar̀Ir gkbMªksdkcZu ijh{k.k ds fy, cs;j ijh{k.k (KMnO4

xqykch foy;u dk jaxghu gksuk) dk mi;ksx djrs gSA
7- d̀f=e fof/k }kjk Qyksa dks 'kh?kz idkus ds fy, ,slhfVyhu

xSl dk mi;ksx fd;k tkrk gSA
8- esFksu] ,Fkhyhu ,oa ,slhfVyhu ty esa vYi ;k vfoys;

ijUrq ,YdksgkWy esa foys; gksrh gSA
9- ,slhfVyhu dk mi;ksx la’ysf"kr jcM+ ,oa IykfLVd cukus

esa djrs gSA

vH;klkFkZ ç'u
oLrqfu"B ç’u %&
1- lh-,u-th- esa eq[; :i ls gksrh gSa  &

¼v½ esFksu ¼c½ ,Fksu
¼l½ çksisu ¼n½ C;wVsu

2- ;kSfxd ftlds vkstksuh vi?kVu ls esFksuSy çkIr gksrk gS&
¼v½ ,Fkhu ¼c½ ,Fkkbu
¼l½ 2&C;wVkbu ¼n½ 1&C;wVkbu

3- ,sYdsu ds lHkh dkcZu ijek.kqvksa dh ladj.k voLFkk gksrh
gS &
¼v½ sp3 ¼c½ sp2

¼l½ sp ¼n½ bueas ls dksbZ ugha
4- ,sYdhu dk lkekU; lw«k gS &
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¼v½ C nH2 n+2 ¼c½ CnH2n

¼l½ C nH2 n-2 ¼n½ CnH2n-3

5- ,slhfVyhu dk fuekZ.k fdlds ty vi?kVu }kjk fd;k tk
ldrk gS &
¼v½ dSfYl;e dkckZbM ¼c½ lksfM;e lYQkbM
¼l½ gkbMªkstu ¼n½ ,Fkhu

6- lYQj eksuksDyksjkbM ds lkFk ,fFkyhu dh fØ;k ls D;k
curk gSa &
¼v½ D;wçl DyksjkbM ¼c½ eLVMZ xSl
¼l½ ,fFkyhu XykbdkWy ¼n½ mijksä lHkh

7- cs;j ijh{k.k esa vafre ;kSfxd dk jax dkSulk gksrk gS &
¼v½ yky ¼c½ xqykch
¼l½ gjk ¼n½ jaxghu

8- ,slhfVyhu rFkk vkWDlhtu ls izkIr Tokyk dks
vkWDlh&,sslhfVyhu Tokyk dgrs gSA ftldk rkieku fdruk
gksrk gS &
¼v½ 3500°C ¼c½ 2000°C
¼l½ 5000°C ¼n½ 1500°C

9- ,slhfVyhu dks 600°C rki ij jDr rIr ykSg ufydk esa
ls izokfgr fd;k tkrk gS rks blds rhu v.kq vkil esa ;ksx
dj csUthu dk ,d v.kq cukrs gSA bl fØ;k dks D;k dgrs
gSa &
¼v½  lekd̀frd ¼c½ cgqyhdj.k
¼l½  milgla;kstd ¼n½ la;kstdrk

10- yqblkbV dk fuekZ.k fdlls fd;k tkrk gS &
¼v½  ,Fkhu ¼c½ çksisu
¼l½  ,slhfVyhu ¼n½ 1&C;wVkbu

vfry?kwÙkjkRed ç’u %&
11- ,sfyQSfVd ;kSfxd dks ifjHkkf"kr djs\
12- vkblksisaVsu ,oa fu;ksisaVsu dk lajpukRed lw= fyf[k,A
13- ,sYdhu dks vksfyfQu Hkh dgrs gSa] dkj.k Li"V dhft,A
14- ,sjkseSfVd gkbMªksdkcZu ls D;k rkRi;Z gS\
15- csUthukWbM ,sjkseSfVd ;kSfxd ls D;k rkRi;Z gS\
16- cs;j ijh{k.k ls vki D;k le>rs gSa\
17- cgqyhdj.k ls D;k rkRi;Z gSa\ ,d mnkgj.k nhft,A
18- ekdksZfudkWQ fu;e ls D;k rkRi;Z gSa\

y?kwÙkjkRed ç’u %&
19- foor̀ Ükà[kyk ,oa lor̀ Ükà[kyk gkbMªksdkcZu esa D;k varj

gSa\
20- ,sfylkbfDyd ,oa ,sjkseSfVd ;ksfxdksa esa D;k varj gSa\
21- esFksu ds mi;ksx fyf[k,A
22- ,slhfVyhu ls dkSu&dkSu ls ,slhfVykbM dk fuekZ.k gksrk

gS\ foLrkj ls le>kb,A

fuca/kkRed ç’u %&
23- ;ksxkRed vfHkfØ;k ls D;k vfHkçk; gS\ ,sslhfVyhu dh

;ksxkRed vfHkfØ;kvksa dks foLrkj ls le>kb,A
24- cgqydhdj.k ls D;k vfHkçk; gS\ dksbZ nks mnkgj.k dh

jklk;fud lehdj.k fyf[k, rFkk buds mi;ksx crkb,A
25- ,slhfVyhu dh vkWDlhdj.k vfHkfØ;k dks le>kb,A
26- gkbMªksdkcZu ds fofHkUu çdkj foLrkj iwoZd le>kb,A

mÙkjekyk
1- ¼v½ 2- ¼v½ 3- ¼v½ 4- ¼c½ 5- ¼v½ 6- ¼c½ 7- ¼n½
8- ¼v½ 9- ¼c½ 10- ¼l½
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v/;k;&11
,sfYdy gSykbM] ,sYdksgkWy ,oa bZFkj

ALKYL HALIDE, ALCOHOL AND ETHER
çLrqr v/;k; esa ,sfYdy gSykbM] ,sYdksgkWy ,oa bZFkj

ds HkkSfrd] jklk;fud xq.k ,oa mi;ksx dh tkudkjh dk
v/;;u djsaxsA

11-1 ,sfYdy gSykbM (Alkyl Halide) &
,sYdsu ls ,d gkbMªkstu ijek.kq dk çfrLFkkiu gSykstu

ijek.kq (X) }kjk djok;k tkrk gS rks çkIr ;kSfxd ,sfYdy
gSykbM dgykrs gSa vFkkZr~ ,sYdsu ds eksuks gSykstu O;qRiUuksa
dks ,sfYdy gSykbM dgrs gSaA bu ;kSfxdksa esa gSykstu ijek.kq
larÌr gkbMªksdkcZu Ükà[kyk ls tqM+k jgrk gSA budk lkekU;
lw= CnH2n+1X ;k R-X gksrk gSA tgka R = ,sfYdy lewg] n
= 1, 2, 3, .... vkSj X = Cl, Br, I, F gksrk gSA

11-1-1 ,sfYdy gSykbM dk oxhZdj.k ,oa ukedj.k &
gSykstu ls lh/ks tqM+s dkcZu ijek.kq dh çÑfr ds vk/kkj ij
,sfYdy gSykbMksa dks rhu çdkj ls oxhZÑr fd;k tkrk gS &
(i) çkFkfed (1°) ,sfYdy gSykbM &

XCHCH 23 

,fFky gSykbM
(ii) f}rh;d (2°) ,sfYdy gSykbM &

vkblksçksfiy gSykbM
(iii) rr̀h;d (3°) ,sfYdy gSykbM &

rr̀h;d C;wfVy gSykbM

ukedj.k dh :<+ i)fr esa bUgsa ,sfYdy gSykbM
dgrs gSaA IUPAC i)fr esa bUgsa gSyks ,Ydsu dgrs gSaA

lkj.kh 5-1
lw= :<+ uke
IUPAC uke
CH3Cl esfFky DyksjkbM Dyksjks esFksu
CH3Br esfFky czksekbM czkseks esFksu
CH3CH2Cl ,fFky DyksjkbM Dyksjks ,Fksu
CH3CH2Br ,fFky czksekbM czkseks ,Fksu
CH3CH2I ,fFky vk;ksMkbM vk;ksMks ,Fksu

11-1-2 ,sfYdy gSykbM ds HkkSfrd xq.k &
¼1½ ,sfYdy gSykbM “kq) voLFkk esa jaxghu gksrs gSaA çdk”k ds

lEidZ esa vkus ls ,sfYdy czksekbM rFkk ,sfYdy vk;ksMkbM
ihys iM+ tkrs gSaA

¼2½ CH3Cl, CH3Br rFkk CH3CH2Cl xSlsa gSa] CH3I o
vU; æo vFkok Bksl gksrs gSaA

¼3½ ,sfYdy gSykbM ty esa vfoys; ijUrq dkcZfud foyk;dksa
¼,sYdksgkWy] bZFkj½ esa foys; gksrs gSaA

¼4½ ,sfYdy gSykbM /kqzoh; çÑfr ds gksrs gSa blhfy, buds
DoFkukad buds laxr gkbMªksdkcZu ls vf/kd gksrs gSaA

11-1-3 ,sfYdy gSykbM ds jklk;fud xq.k & ,sfYdy
gSykbM esa mifLFkr dkcZu&gSykstu cU/k (C-X) /kqzoh; çÑfr
dk gksus ds dkj.k gSykstu ijek.kq ij vkaf”kd _.kkos”k rFkk
dkcZu ijek.kq ij vkaf”kd /kukos”k mRiUu gks tkrk gSA

C-X cU/k dh /kqzoh; çÑfr ds dkj.k ,sfYdy gSykbM
esa ukfHkd Lusgh çfrLFkkiu vfHkfØ;k gksrh gSA ,sfYdy gSykbMksa
dh jklk;fud vfHkfØ;kvksa dks fuEufyf[kr pkj Jsf.k;ksa esa
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foHkkftr fd;k tk ldrk gS &
¼v½ ukfHkd Lusgh çfrLFkkiu ¼c½ foyksiu
¼l½ /kkrqvksa ls fØ;k ¼n½ vip;u

¼v½ ukfHkd Lusgh çfrLFkkiu & ,sfYdy gSykbM ds ukfHkd
Lusgh (Nu_) /kukosf”kr dkcZu ij vkØe.k dj gSykstu dks
çfrLFkkfir dj nsrk gSA blhfy, bUgsa ukfHkd Lusgh çfrLFkkiu
(SN) vfHkfØ;k,a dgrs gSaA

  XNuRNuXR
bl çdkj dh vfHkfØ;kvksa }kjk fofHkUu çdkj ds

;kSfxdksa dk la”ys’k.k fd;k tk ldrk gSA
1- ,sYdksgkWy & ,sfYdy gSykbM dks tyh; {kkjd ;k vkæZ
flYoj vkWDlkbM (Ag2O) ls ty vi?kfVr djus ij ,sYdksgkWy
çkIr gksrs gSaA

,fFky ,YdksgkWy
f}rh;d ,sfYdy gSykbM dh fØ;k”khyrk vf/kd

gksus ls bldk ty vi?kVu nqcZy {kkjd (Na2CO3, CaCO3)
ls Hkh fd;k tk ldrk gSA rr̀h;d ,sfYdy gSykbM dks ty
ds lkFk mckyus ek= ls ty vi?kVu gks tkrk gSA
2- bZFkj & ,sfYdy gSykbM dh vfHkfØ;k “kq’d Ag2O ls
djus ij bZFkj çkIr gksrs gSaA

AgX2ROROAgXR2 2 

AgBr2HOCHCOAgBrHC2 5252252 

  Mkb,fFky bZFkj
bZFkj dk la”ys’k.k ,sfYdy gSykbM o lksfM;e

,sYdkWDlkbM dh vfHkfØ;k }kjk Hkh fd;k tk ldrk gSA

NaClHOCHCHNaOCClHC 52525252 

   lksfM;e ,FkkWDlkbM
3- ,LVj & ,sfYdy gSykbM dh vEyksa ds flYoj yo.k ls
vfHkfØ;k ls ,LVj çkIr gksrs gSaA

AgX'RCOORX'RRCOOAg 

AgClHCOOCCHClHCCOOAgCH 523523 

      ,fFky ,lhVsV
4- ukbVªks ,sYdsu & ,sfYdy gSykbM rFkk flYoj ukbVªkbV
dh vfHkfØ;k ls ukbVªks ,Ydsu çkIr fd, tk ldrs gSaA

AgXRNOAgNOXR 22 

    ukbVªks ,sYdsu

AgClNOHCAgNOClHC 252252 

     flYoj ukbVªkbV  ukbVªks ,Fksu
5- ,sYdsu Fkk;ksy & ,sfYdy gSykbM dh lksfM;e ;k
iksVSf”k;e gkbMªkstu lYQkbM ls vfHkfØ;k ls ,sYdsu Fkk;ksy
¼edsZIVsu½ çkIr gksrs gSaA

NaXRSHNaSHXR 

NaClSHHCNaSHClHC 5252 

   ,Fksu Fkk;ksy
6- Fkk;ks bZFkj & ,sfYdy gSykbM dh lksfM;e lYQkbM
(Na2S) ls vfHkfØ;k }kjk Fkk;ks bZFkj çkIr gksrs gSaA

NaX2RSRSNaXR2 2 

NaCl2HCSHCSNaClHC2 5252252 

  ,fFky Fkk;ks ,Fksu
7- ,sehu & ,sfYdy gSykbM dks ,sYdksgkWfyd veksfu;k
foy;u ds lkFk can uyh esa xeZ djus ij çkFkfed] f}rh;d
o rr̀h;d ,sehu dk feJ.k çkIr gksrk gSA mnkgj.kkFkZ &
esfFky DyksjkbM dh veksfu;k ls vfHkfØ;k fuEufyf[kr çdkj
gksrh gS &

HClNHCHNHClCH 2333 

  esfFky ,sehu (1°)
HClCHNHCHClCHNHCH 33323 

  MkbesfFky ,sehu (2°)
  HClNCHClCHCHNHCH 33333 

     VªkbesfFky ,sehu (3°)
8- ,sfYdy csUthu & futZy ,syqehfu;e DyksjkbM (AlCl3)
dh mifLFkfr esa ,sfYdy gSykbM csUthu ls vfHkfØ;k dj
,sfYdy csUthu cukrs gSaA

VkWyqbZu
mijksDr vfHkfØ;k dks ÝhMsy&Øk¶V vfHkfØ;k

dgrs gSaA

¼c½ foyksiu & tc ,sfYdy gSykbM dh vfHkfØ;k ,sYdksgkWyh
KOH ls djkbZ tkrh gS rks ,sYdhu curh gSA bls
fogkbMªksgSykstuhdj.k dgrs gSaA bl fØ;k esa � &dkcZu ls
gSykstu rFkk � &dkcZu ls gkbMªkstu dk fu’dklu gksrk gSA

OHKClCHRCHKOHClCHRCH 22
OHHC

22
52  

OHKClCHCHKOHClCHCH 222
OHHC

23
52  

 ,Fkhu
;fn fdlh gSyks ,sYdsu dh foyksiu fØ;k ls nks

çdkj dh ,sYdhu cuus dh lEHkkouk gks rks og ,sYdhu
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vf/kd ek=k esa curh gS tks vf/kd LFkkbZ gks vFkkZr~ ftlesa
vf/kd çfrLFkkih lewg mifLFkr gksaA bls lSRtsQ dk fu;e
dgrs gSaA

¼l½ /kkrqvksa ls fØ;k &
1- lksfM;e ls fØ;k & ,sfYdy gSykbM lksfM;e ls bZFkj
foy;u esa vfHkfØ;k dj ,sYdsu cukrk gS] bls oqVZt vfHkfØ;k
dgrs gSaA

   ,Fksu
2- yhfFk;e ls fØ;k & ,sfYdy gSykbM bZFkj foy;u esa
yhfFk;e ls fØ;k djds çcy {kkjd ,sfYdy yhfFk;e cukrs
gSaA

      ,fFky yhfFk;e
3- ftad ls fØ;k & ,sfYdy gSykbM ftad /kkrq ls fØ;k dj
Mkb,sfYdy ftad ¼ÝsadysaM vfHkdeZd½ cukrs gSaA

22 ZnXZnRZn2XR2 

222323 ZnBrZn)CHCH(Zn2BrCHCH2 

    Mkb,fFky ftad
4- eSXuhf’k;e ls fØ;k & “kq’d bZFkj foy;u esa ,sfYdy
gSykbM Mg /kkrq ls fØ;k djds ,sfYdy eSXuhf”k;e gSykbM
cukrs gSaA budks xzhU;kj vfHkdeZd dgrs gSaA

     ,sfYdy eSXuhf”k;e gSykbM

    esfFky eSXuhf”k;e vk;ksMkbM
5- ySM&lksfM;e feJ /kkrq ls fØ;k & ,fFky czksekbM
bZFkj foy;u esa ySM&lksfM;e feJ /kkrq ls fØ;k dj VsVªk,fFky
ySM (TEL) cukrk gSA

TEL ,d viLQksVjks/kh ;kSfxd gksrk gSA
¼n½ vip;u & gSyks ,sYdsu vipf;r gksdj ,sYdsu cukrh
gSA

HXHRH2XR HCl,Zn  

HClHCH2ClHC 62
HCl,Zn

52  

  ,Fksu
11-1-4 mi;ksx &
¼1½ vusd dkcZfud ;kSfxdksa ds la”ys’k.k esa ,sfYdy gSykbM

dk mi;ksx gksrk gSA
¼2½ ,fFky DyksjkbM dk mi;ksx VsVªk,fFky ySM ds fuekZ.k esa

fd;k tkrk gSA
¼3½ esfFky rFkk ,fFky DyksjkbM dk mi;ksx ç”khrd rFkk

fu”psrd ds :i esa fd;k tkrk gSA
¼4½ esfFky vkSj ,fFky DyksjkbM dk mi;ksx esfFky vkSj

,fFky lsyqykst ds fuekZ.k esa fd;k tkrk gSA

11-2 ,sYdksgkWy (Alcohol) &
,sYdsu ds gkbMªkWDlh O;qRiUuksa dks ,sYdksgkWy dgrs

gSaA budks ,sYdsu ds ,d ;k vf/kd gkbMªkstu ijek.kqvksa dks
mrus gh gkbMªkWfDly lewg (-OH) }kjk çfrLFkkfir djds
çkIr fd;k tk ldrk gSA tSls &

       ,sYdsu ,sYdksgkWy
11-2-1 ,sYdksgkWyksa dk oxhZdj.k ,oa ukedj.k & ,sYdksgkWyksa
dks nks çdkj ls oxhZÑr fd;k tkrk gS &
(i) -OH lewg ls tqM+s dkcZu ijek.kq ds çdkj ij vk/kkfjr
oxhZdj.k & bl vk/kkj ij ,sYdksgkWy rhu Jsf.k;ksa esa foHkDr
fd, x, gSa &
¼v½ çkFkfed ,sYdksgkWy (1°) &
  OHCH3  OHCHCH 23 

esfFky ,sYdksgkWy   ,fFky ,sYdksgkWy
¼c½ f}rh;d ,sYdksgkWy (2°) &

vkblksçksfiy ,sYdksgkWy
¼l½ r`rh;d ,sYdksgkWy (3°) &
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rr̀h;d C;wfVy ,sYdksgkWy
(ii) -OH lewg dh la[;k ij vk/kkfjr oxhZdj.k & bl
vk/kkj ij Hkh ,sYdksgkWy rhu çdkj ds gksrs gSa &
¼v½ eksuksgkbfMªd ,sYdksgkWy  &
  OHCH3  OHCHCH 23 

¼c½ MkbgkbfMªd ,sYdksgkWy &

,fFkyhu XykbdkWy
¼l½ VªkbgkbfMªd ,sYdksgkWy &

fXyljkWy
ukedj.k & ,sYdksgkWy ds ukedj.k dh rhu i)fr;ka gSa&
(i) :<+ i)fr & bl i)fr esa ,sfYdy ewyd (R) ds vkxs
,sYdksgkWy tksM+ fn;k tkrk gSA tSls &

OHCH3  esfFky ,sYdksgkWy

OHCHCH 23  ,fFky ,sYdksgkWy

(ii) dkfcZukWy i)fr & bl i)fr esa lHkh ,sYdksgkWy dks
CH3OH ¼dkfcZukWy½ dk O;qRiUu ekuk tkrk gSA tSls &

OHCHCH 23  esfFky dkfcZukWy

MkbesfFky dkfcZukWy

(iii) IUPAC i)fr & ,sYdksgkWyksa dk IUPAC i)fr esa
uke ̂ ^,sYdsukWy** (Alkanol) gksrk gSA tSls &

OHCH3  esFksukWy

OHCHCH 23  ,FksukWy

çksisu&2&vkWy

2&esfFky çksisu&2&vkWy

11-2-2 ,sYdksgkWy ds HkkSfrd xq.k &
¼1½ lk/kkj.k rki ij ,sYdksgkWy Js.kh esa fuEurj lnL; ¼C1

ls C12½ jaxghu ok’i”khy æo gSA mPprj lnL; jaxghu
Bksl gksrs gSaA

¼2½ æo ,sYdksgkWy e/kqj xU/k;qDr ¼,sYdksgkWfyd xU/k½ o rh[ks
Lokn ;qDr gksrs gSaA

¼3½ fuEurj ,sYdksgkWy ¼C1 ls C4½ ty esa foys; gksrs gSaA v.kq
Hkkj c<+us ds lkFk ,sYdksgkWyksa dh ty esa foys;rk ?kVrh
gSA ,sYdksgkWyksa dh ty esa foys;rk ,sYdksgkWy v.kq ds -
OH lewg vkSj ty ds v.kqvksa ds e/; vUrjkv.kqd
gkbMªkstu vkcU/kksa ds cuus ds dkj.k gksrh gSA

,sYdksgkWy esa dkcZu Ük̀a[kyk dh yEckbZ c<+us ds lkFk&lkFk
ty esa foys;rk ?kVrh gS D;ksafd ty fojks/kh (Hydro-
phobic) Hkkx c<+rk gSA vr% çfr”kr vUrjvkf.od
gkbMªkstu cU/k esa deh vk tkrh gS tks ikuh esa foys;rk
?kVkrk gSA

leko;oh ,sYdksgkWy esa “kk[kk,a c<+us ij foys;rk c<+rh
gS D;ksafd muds ty fojks/kh Hkkx dk vkisf{kr vk;ru
?kVrk gSA

¼4½ ,sYdksgkWyksa dk DoFkukad v.kq Hkkj c<+us ds lkFk&lkFk
c<+rk gSA

;fn v.kq Hkkj leku gksa rks v”kkf[kr ,sYdksgkWy dk
DoFkukad “kkf[kr ,sYdksgkWy ls vf/kd gksrk gS] lkFk gh
DoFkukad dk Øe fuEukuqlkj gksrk gS &
çkFkfed  >  f}rh;d  >  rr̀h;d

,sYdksgkWyksa ds DoFkukad vius leku v.kq Hkkj okys
gkbMªksdkcZu] ,sfYdy gSykbMksa] bZFkj] dkcksZfuy ;kSfxdksa
bR;kfn ls vf/kd gksrk gS D;ksafd ,sYdksgkWyksa esa vUrjkv.kqd
gkbMªkstu vkcU/k dh mifLFkfr ds dkj.k DoFkukad c<+
tkrk gSA
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¼5½ fuEurj lnL; /kkfRod yo.kksa ds lkFk Bksl O;qRiUu cukrs
gSaA tSls &
CuS O 4. 2 CH 3OH,  C aC l 2. 4 CH 3OH,
CaCl2.4C2H5OH, MgCl2.6C2H5OH
blh otg ls CaCl2 dks ,sYdksgkWy ds futZyhdj.k esa
dke ugha ys ldrsA

¼6½ ,sYdksgkWy fo’kSyk inkFkZ gksrk gS] ,sfYdy lewg ds c<+us ds
lkFk&lkFk fo’kSykiu c<+rk gS ysfdu ,FksukWy] esFksukWy ls
de fo’kSyk gksrk gS vr% esFksukWy ihus ;ksX; ugha gksrk gS
tcfd ,FksukWy eknd is; æo gksrk gSA

¼7½ ,sYdsukWy /kqzoh; ;kSfxd gksrs gSa mnkgj.kkFkZ esFksukWy dk
f}/kqzo vk?kw.kZ 1.71 D gksrk gSA

11-2-3 gkbMªkstu vkcU/k (Hydrogen Bond) & ^^tc
gkbMªkstu ijek.kq fdUgha nks çcy _.kfo|qrh (F, O, N)
ijek.kqvksa ds e/; esa tkrk gS rks muesa ls ,d ds lkFk
lgla;kstd vkcU/k ls tqM+k gksrk gS tcfd nwljs ds lkFk fLFkj
fo|qr vkd’kZ.k cy ls tqM+k gksrk gS] ;g fLFkj fo|qr vkd’kZ.k
cy gh gkbMªkstu vkcU/k dgykrk gSA** ;g nks çdkj dk
gksrk gS &
¼1½ vUrjkv.kqd (Inter molecular) gkbMªkstu vkcU/k
¼2½ vUr% v.kqd (Intra molecular) gkbMªkstu vkcU/k

¼1½ vUrjkv.kqd gkbMªkstu vkcU/k & fHkUu&fHkUu v.kqvksa ds
ijek.kqvksa ds e/; cuus okyk cU/k vUrjkv.kqd gkbMªkstu
vkcU/k dgykrk gSA bldh mifLFkfr ds dkj.k ;kSfxdksa dk %
¼v½ DoFkukad c<+rk gS ¼c½ ?kqyu”khyrk c<+rh gS ¼l½ vEyh;
çof̀Ùk de gksrh gSA
lkekU;r;k gkbMªkstu vkcU/k dh cU/k lkeF;Z 2-10 K.Cal/
mol gksrh gSA lokZf/kd çcyre gkbMªkstu vkcU/k HF esa gksrk
gS ftldh vkcU/k lkeF;Z 40 K.Cal/mol gksrh gS] ;gh dkj.k
gS fd HF dk DoFkukad gSykstu vEyksa esa lcls vf/kd gksrk
gS rFkk vEyh; çof̀Ùk lcls de gksrh gSA

DoFkukad Øe HF > HI > HBr > HCl
vEyh; çof̀Ùk Øe HI > HBr > HCl > HF

¼2½ vUr% v.kqd gkbMªkstu vkcU/k & ,d gh v.kq ds
ijek.kqvksa ds e/; cuus okyk gkbMªkstu vkcU/k vUr% v.kqd
gkbMªkstu vkcU/k dgykrk gSA bldh mifLFkfr ds dkj.k
;kSfxdksa dk % ¼v½ DoFkukad ?kVrk gS ¼c½ ?kqyu”khyrk de
gksrh gS ¼l½ vEyh; çof̀Ùk de gksrh gS ;fn ;kSfxd ds vk;uu
ls iwoZ gkbMªkstu vkcU/k curk gS rFkk vEyh; çof̀Ùk c<+rh gS
;fn vk;uu ds i”pkr~ ;kSfxd ds _.kk;u esa gkbMªkstu
vkcU/k curk gS rks gkbMªkstu vkcU/k ds dkj.k _.kk;u
LFkkf; Ro xzg. k d j  y sr k gS v r % H+ vk;u dk iqufeZyu de
gks tkrk gSA

vr% vkWFkksZ ukbVªks QhukWy dk æo.kkad iSjk ukbVªks QhukWy ls
de gksrk gSA
lSfyflfyd vEy csUtksbd vEy ls vf/kd vEyh; gksrk gS
D;ksafd lSfyflysV vk;u esa vUr%v.kqd gkbMªkstu vkcU/k ds
dkj.k ̂ fdysV* (Chelate) dk fuekZ.k gksdj vf/kd LFkkf;Ro
çkIr dj ysrk gSA

vkWFkksZ¶yksjks QhukWy esa vk;uu ls iwoZ vUr%v.kqd H&vkcU/k
cuus ds dkj.k vk;uu de gks tkrk gS vr% vkWFkks¶yksjks
QhukWy iSjk¶yksjks QhukWy ls de vEyh; gksrk gSA

11-2-4 ,sYdksgkWyksa ds jklk;fud xq.k & ,sYdksgkWy esa
mifLFkr lewg dh lajpuk dks ge fuEufyf[kr çdkj n”kkZ
ldrs gSa &
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vr% ,sYdksgkWy rhu çdkj dh vfHkfØ;k,a n”kkZrk gS &
¼v½ os vfHkfØ;k,a ftuesa O-H vkcU/k VwVrk gS 
¼c½ os vfHkfØ;k,a ftuesa C-O vkcU/k VwVrk gS 
¼l½ ,sfYdy rFkk -OH nksuksa lewgksa ds dkj.k vfHkfØ;k,a ;k
vU; vfHkfØ;kaA

¼v½ os vfHkfØ;k,a ftuesa  vkcU/k VwVrk gS & bu
vfHkfØ;kvksa esa ,sYdksgkWy dh fØ;k”khyrk dk Øe fuEu gksrk
gSSSSSSS % çkFkfed > f}rh;d > rr̀h;d

O-H vkcU/k ls çksVkWu vyx gksus ds dkj.k ,sYdksgkWy
vEy dh Hkkafr O;ogkj djrs gSaA ,sYdksgkWy ty ls nqcZy vEy
gksrs gSa ¼,sYdksgkWy dk fo;kstu fLFkjkad Ka = 1 x 10_16 ;k
10_18 ,oa ty dk fo;kstu fLFkjkad 1.8 x 10_16 gksrk gS½

,sYdksgkWy esa vkWDlhtu ij vkaf”kd _.kkos”k ty dh
rqyuk esa vf/kd gksus ls çksVkWu ds gVkus esa FkksM+h dfBukbZ gksrh
gSA rr̀h;d ,sYdksgkWyksa esa rhu ,sfYdy lewg mifLFkr gksus dh
otg ls lcls vf/kd +I çHkko gksrk gS tks bldh vEyh;rk
dks lcls de djrk gSA rr̀h;d ,sYdksgkWy ls f}rh;d ,oa
f}rh;d ls çkFkfed ,sYdksgkWy esa tkus ij +I çHkko ?kVrk gS
,oa vEyh; xq.k c<+rk gSA vr% ,sYdksgkWy esa vEyh;rk dk Øe
fuEu gksrk gS %
CH3OH > çkFkfed ,sYdksgkWy > f}rh;d ,sYdksgkWy >
rr̀h;d ,sYdksgkWy
dqN mnkgj.k ftuesa O-H vkcU/k VwVrk gS &
¼1½ ,sYdksgkWyksa dh vEyh; ço`fÙk & ,sYdksgkWy lfØ;
/kkrqvksa tSls lksfM;e] iksVSf”k;e] dSfYl;e] eSXuhf”k;e]
,syqfefu;e bR;kfn o /kkrq gkbMªkbM tSls NaH ¼lksfM;e
gkbMªkbM½ ls fØ;k djds gkbMªkstu xSl nsrs gSa rFkk ,sYdkWDlkbM
cukrs gSaA

 25252 HONaHC2Na2OHHC2
  lksfM;e ,FkkWDlkbM

 25252 HONaHCNaHOHHC
,sYdksgkWy dh xzhU;kj vfHkdeZd o /kkrq ,ekbM ds lkFk
vfHkfØ;k Hkh ,sYdksgkWy dh vEyh; çof̀Ùk n”kkZrh gSA

32 NHONaRNaNHHOR 

 lksMkekbM   lksfM;e
¼/kkrq ,ekbM½ ,sYdkWDlkbM

¼2½ dkcksZfDlfyd vEyksa ls vfHkfØ;k & dkcksZfDlfyd
vEyksa ds lkFk ,sYdksgkWy fØ;k djds ,LVj cukrs gSaA ;g

vfHkfØ;k ,LVjhdj.k dgykrh gSA ;g vfHkfØ;k mRØe.kh;
gSA vr% lkUæ H2SO4 dh mifLFkfr esa bls djkus ij ;g
vuqRØe.kh; gks tkrh gSA lkUæ H2SO4 ty dk vo”kks’k.k
dj ysrk gS] lkFk gh mRçsjd dk dk;Z Hkh djrk gSA bl
vfHkfØ;k esa ,sYdksgkWy dk  vkcU/k VwVrk gSA bldh
iqf’V leLFkkfud vuqjs[kd rduhd (Isotope Tracer
Technique) }kjk dh xbZ gSA

¼3½ vdkcZfud vEyksa ds lkFk vfHkfØ;k & ,sYdksgkWy
vdkcZfud vEyksa ¼gSykstu vEyksa dks NksM+dj½ ls fØ;k djds
vdkcZfud ,LVj cukrs gSaA

OHOHSOOROHSOHOHOR 222 

    ,sfYdy gkbMªkstu lYQsV
OHONOCHCHNOHOHOCHCH 2223223 

  ,fFky ukbVªsV
¼4½ ,slhfVyhdj.k (Acetylation) & ,slhfVy DyksjkbM
;k ,slhfVd ,ugkbMªkbM ds lkFk vfHkfØ;k djkus ij
gkbMªkWfDly lewg ds gkbMªkstu dks ,d ,sfly lewg

¼ ½ çfrLFkkfir dj nsrk gS ,oa ,LVj dk fuekZ.k

gksrk gSA bls ,slhfVyhdj.k dgrs gSaA

  ,sYdsukWy  ,slhfVy DyksjkbM ,sfYdy ,Fksuks,V

¼5½ ,sfYdyhdj.k (Alkylation) & Mkb ,sfYdy lYQsV
dh ,sYdksgkWy ls fØ;k djkus ij ,sfYdyhdj.k }kjk bZFkj dk
fuekZ.k gksrk gSA

SO SO

¼6½ ,Fkkbu ds lkFk vfHkfØ;k & eD;wZfjd yo.k dh
mifLFkfr esa ,sYdsukWy ls fØ;k djds ,flVSy cukrs gSaA

ORCHCHHORHCCH 2
Hg 2

 


  okbfuy ,sfYdy bZFkj
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 ,slhVSy

¼7½ Mkb,tks esFksu ds lkFk vfHkfØ;k & ,sYdsukWy Mkb,tks
esFksu ds lkFk vfHkfØ;k djds esfFky bZFkj cukrs gSaA

2322 NCHORNCHHOR 

Mkb,tks esFksu
¼8½ dkcksZfuy ;kSfxdksa ds lkFk vfHkfØ;k & ,sfYMgkbM
,sYdsukWy ds lkFk fØ;k djds ,flVSy cukrs gSa tcfd dhVksu
dhVSy cukrs gSaA dhVksu ,sfYMgkbM dh rqyuk esa de fØ;k”khy
gksrs gSa vr% ,fFky vkWFkksZ QkWesZV dh mifLFkfr esa dhVSy dk
fuekZ.k gksrk gSA

  

¼c½ os vfHkfØ;k,a ftuesa  vkcU/k VwVrk gS & ;s
vfHkfØ;k,a ukfHkd Lusgh çfrLFkkiu vfHkfØ;k,¡ gksrh gSa tc

 vkcU/k VwVrk gS rks dkcksZdsVk;u curk gS ftlds
LFkkf;Ro dk Øe fuEu gksrk gS &

rr̀h;d > f}rh;d > çkFkfed
bl Js.kh dh dqN egRoiw.kZ vfHkfØ;k,a fuEufyf[kr gSa &
¼1½ gkbMªkstu gSykbM ds lkFk vfHkfØ;k & ,sYdksgkWy
dh gSykstu vEyksa ds lkFk fØ;k djkus ij ,sfYdy gSykbM
curk gSA blesa gSykstu vEyksa dh fØ;k”khyrk dk Øe fuEu
gS %

HI > HBr > HCl

OHICHCHHIOHCHCH 22323  

¼2½ QkWLQksjl gSykbMksa ls vfHkfØ;k & ,sYdksgkWy dh
QkWLQksjl VªkbDyksjkbM ;k QkWLQksjl isUVkDyksjkbM ls fØ;k
djkus ij ,sfYdy gSykbM dk fuekZ.k gksrk gSA

lkekU;r;k PBr3 ds LFkku ij yky P ,oa Br2 dk mi;ksx
djrs gSa rFkk PI3 ds LFkku ij yky P ,oa I2 dk mi;ksx djrs
gSaA
¼3½ Fkk;ksfuy DyksjkbM ls vfHkfØ;k & ;s ,sfYdy DyksjkbM
ds fojpu dh mÙke fof/k gSA fifjMhu dh mifLFkfr esa ,sYdksgkWy
dh Fkk;ksfuy DyksjkbM ls fØ;k djkus ij ,sfYdy DyksjkbM
curk gSA

bl fof/k esa nks lg mRikn SO2 o HCl xSlh; voLFkk esa
çkIr gksrs gSa tks vklkuh ls iF̀kd gks tkrs gSa vr% bls mÙke
fof/k ekuk x;k gSA fifjMhu cuus okys HCl dk vo”kks’k.k
djus dk dk;Z djrh gSA ;g vfHkfØ;k ^Mkjtu vfHkfØ;k*
(Darzen Reaction) dgykrh gSA
¼4½ veksfu;k ls vfHkfØ;k & ,syqfeuk mRçsjd dh mifLFkfr
esa 633 K rki ij ,sYdksgkWy dh veksfu;k ls fØ;k djkus ij
çkFkfed] f}rh;d ,oa rr̀h;d ,sehu çkIr gksrs gSaA

ROH
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ROH

¼5½ vip;u (Reduction) & ,sYdksgkWy yky P o HI ls
423 K ij fØ;k djrs gSa rks vip;u }kjk ,sYdsu çkIr gksrs
gSaA

¼l½ ,sfYdy rFkk -OH nksuksa lewgksa ds dkj.k
vfHkfØ;k,a&
¼1½ futZyhdj.k (Dehydration) & ;kSfxd ls ty dk
fu’dklu futZyhdj.k dgykrk gSA ;g ,d foyksiu vfHkfØ;k
gSA lkUæ  H2SO4, H3PO4 (473 K), P2O5 ;k ¼,syqfeuk½
(673 K) futZyhdkjd ds :i esa ç;qDr gksrs gSa rFkk ,sYdhu
dk fuekZ.k gksrk gSA

,sYdksgkWy esa futZyhdj.k dk Øe fuEu gksrk gS %
rr̀h;d  > f}rh;d  > çkFkfed

2&C;wVhu dk eq[; mRikn ds :i esa cuuk ̂lsRtSQ* ds fu;e
ls le>k ldrs gSaA blds vuqlkj ^^foyksiu vfHkf;kvksa esa
;fn nks lEHkkfor leko;oh dk fuekZ.k gks jgk gS rks
vf/kd ,sfYdy izfrLFkkih ;kSfxd eq[; mRikn gksxkA**

,fFky ,sYdksgkWy ij lkUæ H2SO4 dh fØ;k rkiØe ij fuHkZj
djrh gS o fHkUu&fHkUu mRikn curs gSa &

,sYdksgkWy ds futZyhdj.k dh fØ;kfof/k & ,sFksukWy dk
lkUæ H2SO4 ls futZyhdj.k fuEu fØ;kfof/k ls le>k
ldrs gSa % ,Fkhu dk cuuk &
in 1 % ,sYdksgkWy ds vkWDlhtu ij nks vlkf>r bysDVªkWu
;qXe gksus ls ;g ,d nqcZy {kkjd gS rFkk çcy vEy (H2SO4)
ds lkFk vkWDlksfu;e vk;u ¼çksVkWuhÑr ,sYdksgkWy½ cukrk gSA

in 2 % vkWDlhtu ijek.kq ij /kukRed vkos”k gksus ls C-O
vkcU/k detksj gks tkrk gSA bl dkj.k ls ty dk ,d v.kq
foyksfir gksus ij ,fFky dkcksZdsVk;u cukrk gSA

in 3 % ,fFky dkcksZdsVk;u ls ,d çksVkWu dk foyksiu gksrk
gS rFkk ,Fkhu curh gSA lkekU;r;k dkcksZdsVk;u ls çksVkWu
ogka ls fu’dkflr gksrk gS tgka ls vf/kd LFkkbZ ¼vf/kd
,sfYdy çfrLFkkih½ ,sYdhu dk fuekZ.k gks ldsA

fu;ksisUVsu ,sYdksgkWy ds futZyhdj.k dh fØ;kfof/k &
in 1 % vkWDlksfu;e vk;u dk fuekZ.k %
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in 2 % dkcksZdsVk;u dk fuekZ.k %

in 3 % fu;ksisfUVy dkcksZdsVk;u dk iqufoZU;kl %

in 4 % dkcksZdsVk;u ls çksVkWu dk foyksiu rFkk ,sYdhu
dk fuekZ.k %

   

¼2½ fogkbMªkstuhdj.k (Dehydrogenation) & çkFkfed]
f}rh;d ,oa rr̀h;d ,sYdksgkWy dh dkWij /kkrq ls 573 K ij
fØ;k djkus ij vyx&vyx mRikn curs gSaA
(i) çkFkfed ,sYdksgkWy H2 fu’dkflr djrs gSa ,oa ,sfYMgkbM
cukrs gSaA

23
K573,Cu

23 HCHOCHOHCHCH  

    ,FksuSy
(ii) f}rh;d ,sYdksgkWy Hkh H2 fu’dkflr djrs gSa ,oa dhVksu
nsrs gSaA

Cu, 573 K

(iii) r̀rh;d ,sYdksgkWy H2O dk fu’dklu djrs gSa ¼futZyhdj.k½
,oa ,sYdhu cukrs gSaA

Cu, 573 K

;g fof/k çkFkfed] f}rh;d ,oa rr̀h;d ,sYdksgkWy esa foHksn
djus esa dke vkrh gSA
¼3½ vkWDlhdj.k (Oxidation) & vEyh; iksVSf”k;e
MkbØksesV] vEyh; ;k {kkjh; iksVSf”k;e ijeSaXusV ;k ruq ukbfVªd
vEy vkWDlhdkjdksa ds :i esa ç;qDr djus ij çkFkfed] f}rh;d
,oa rr̀h;d ,sYdksgkWy fHkUu&fHkUu mRikn cukrs gSaA ;g
fof/k rhuksa ,sYdksgkWyksa esa foHksn djus ds fy, dke vkrh gSA
(i) çkFkfed ,YdksgkWy vkWDlhdj.k }kjk ,sfYMgkbM cukrk gS
tks vkxs vkWDlhÑr gksdj dkcksZfDlfyd vEy cukrk gSA
rhuksa esa dkcZu dh la[;k leku gksrh gSA

(ii) f}rh;d ,YdksgkWy vkWDlhdj.k }kjk dhVksu ,oa ckn esa
dkcksZfDlfyd vEy cukrk gSA dhVksu ,oa ,sYdksgkWy esa dkcZu
dh la[;k leku gksrh gS ysfdu vEy esa dkcZu dh la[;k de
gks tkrh gSA dhVksu dk vkWDlhdj.k ^iksikWQ (Popoff’s)
fu;e* ls gksrk gS vFkkZr~  lewg ml dkcZu ls tqM+k

jgrk gS ftl vksj dkcZu ijek.kq de gksaA

(iii) rr̀h;d ,sYdksgkWy dk lkekU; fLFkfr esa vkWDlhdj.k ugha
gksrk gS D;ksafd ftl dkcZu ij -OH lewg tqM+k gqvk gS ml
ij vkWDlhdj.k gsrq gkbMªkstu ijek.kq ugha gSA tcfd fof”k’V
fLFkfr esa dkcZu Ükà[kyk rksM+us ij ,sYdhu] dhVksu ,oa ckn esa
vEy curk gSA dhVksu ,oa vEy esa dkcZu dh la[;k de gksrh
gSA

vEyh; MkbØksesV

futZyhdj.k
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vEyh; MkbØksesV

       

¼4½ gSyksQkWeZ vfHkfØ;k (Haloform Reaction) & os

,sYdksgkWy ftuesa  lewg gksrk gS] {kkjd dh

mifLFkfr esa gSykstu ls vfHkfØ;k djds gSyksQkWeZ cukrs gSaA
tSls &

      

;fn vfHkfØ;k vk;ksMhu o NaOH ds lkFk dh tk, rks ihys
jax dk vfoys; vk;ksMksQkWeZ curk gS vr% bls vk;ksMksQkWeZ
ijh{k.k (Iodoform Test) ;k vk;ksMksQkWeZ vfHkfØ;k Hkh
dgrs gSaA

11-2-5 dqN ,sYdsgkWyksa dk O;kolkf;d egRo vFkkZr~
mi;ksx &
¼1½ esFksukWy (CH3OH) & blds çeq[k mi;ksx fuEu gSa &
(i) jksxu] okfuZ”k] olk] peM+k] lsywykbM vkfn m|ksxksa esa
bldk mi;ksx foyk;d ds :i esa fd;k tkrk gSA
(ii) jatd] IykfLVd] vkS’kf/k vkfn ds fuekZ.k esaA
(iii) QkWesZfYMgkbM] QkWfeZd vEy] esfFky lSfyflysV vkfn
;kSfxdksa ds fuekZ.k esaA
(iv) vkWVkseksckby jsfM;sVjksa esa çfrfge (Antifreeze) djus
esaA
(v) ,sFksukWy dks ̂ foÑfrÑr* (Denatured) djus esaA ,FksukWy
esa 1% CH3OH feykus ij ;g ihus ;ksX; ugha jgrk gSA bls
^foÑr fLifjV* (Denatured Spirit) dgrs gSaA
¼2½ ,FksukWy (CH3CH2OH) & blds çeq[k mi;ksx fuEu

gSa&
(i) isUV] okfuZ”k] xksan] lYQj] vk;ksMhu vkfn inkFkks± ds fy,
foyk;d ds :i esaA
(ii) DyksjksQkWeZ] vk;ksMksQkWeZ] ,slhVSfYMgkbM] bZFkj vkfn dbZ
;kSfxdksa ds fuekZ.k esaA
(iii) vkS’kf/k;ka] i¶;wZe] L;kgh] ikjn”khZ lkcqu vkfn ds fuekZ.k
esaA
(iv) ^ikoj ,YdksgkWy* ¼,FksukWy $ csUthu $ isVªksy½ ds :i esa
eksVj b±/ku ds :i esaA
(v) dbZ çdkj dh efnjk vkfn ds fuekZ.k esaA
(vi) ,.VhfÝt ds :i esa dkj jsfM,Vj vkfn esaA
(vii) fLifjV ySEi o LVkso vkfn esa b±/ku ds :i esaA
(viii) iwfrjks/kh (Antiseptic) ,oa futehZdkjd (Sterlising
Agent) ds :i esaA
(ix) tSo uewuksa ds ifjj{k.k (Preservation) esa bldk mi;ksx
fd;k tkrk gSA

¼3½ ,fFkyhu XykbdkWy  & blds çeq[k

mi;ksx fuEu gSa &
(i) Lopkfyr okguksa ds jsfM,Vj esa çfrfge (Antifreeze)
inkFkZ ds :i esa dke vkrk gSA
(ii) ifjj{kd (Preservative) inkFkZ ds :i esaA
(iii) Lusgd ds :i esaA
(iv) 1] 4&MkbvkWDlsu foyk;d ds fuekZ.k esaA

(v) Vsjhyhu ¼cgqyd½ ds fuekZ.k esa dke vkrk gSA Vsjhyhu
,d çdkj dk ikWyh,LVj gS ftlds etcwr js”ks gksrs gSa tks
diM+k cukus esa ç;qDr fd, tkrs gSaA

¼4½ fXyljkWy ;k fXyljhu  &

blds çeq[k mi;ksx fuEu gSa &
(i) vkæZrkxzkgh (Hygroscopic) xq.k ds dkj.k fXyljkWy
dk mi;ksx “k sfo ax lksi] V wFkisLV] lkUn;Z çlk/kuk s a
(Cosmetic) tSls Øhe] Qsl yks”ku] osfuf”kax Øhe] fyfifLVd
vkfn] fjfQy bUd] Qy m|ksx vkfn esa uehdkjd ds :i esa
gksrk gSA
(ii) vkS’kf/k fuekZ.k esa tSls cksjksfXyljhu] fXyljksQkWLQksfjd
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vEy vkfn esaA
(iii) çfrfge (Antifreeze) ds :i esa dkj jsfM,Vj esaA
(iv) ukbVªksfXyljhu ¼fXyljhu VªkbukbVsªV½ ds :i esa Mk;ukekbV
¼,d foLQksVd½ ds fuekZ.k esa dke vkrk gSA
(v) IykfLVd] Ñf=e js”ks vkfn ds fuekZ.k esaA
(vi) QkWfeZd vEy] ,sfyy ,sYdksgkWy] ,Øksyhu vkfn ds fuekZ.k
esaA
(vii) [kk| oLrqvksa ds ifjj{kd (Preservative) vkSj e/kqjd
ds :i esaA
(viii) Lusgd (Lubricant) ds :i esa dke vkrk gSA

11-3 bZFkj (Ether) &
bZFkj dk lkekU; lw= CnH2n+2O gksrk gSA tgka n dk

eku lnSo 1 ls T;knk gksrk gSA bZFkj esa vkWDlhtu ds nksuksa
vksj nks ,sfYdy lewg tqM+s gksrs gSaA bZFkj nks çdkj ds gksrs gSa&
¼1½ lefer bZFkj ;k ljy bZFkj & ;fn vkWDlhtu dh nksuksa
la;kstdrkvksa ls nks leku ,sfYdy lewg ;k ,fjy lewg tqM+s
gksa rks mUgsa lefer bZFkj dgrs gSaA tSls &

ROR       ;k      ArOAr 
       R = ,fYdy lewg Ar = ,fjy lewg
¼2½ vlefer bZFkj ;k fefJr bZFkj & vkWDlhtu dh nksuksa
la;kstdrkvksa ls nks fHkUu&fHkUu ,sfYdy lewg ;k ,fjy lewg
tqM+s gksa rks mUgsa fefJr bZFkj dgrs gSaA

'ROR    ;k   'ArOAr     ;k   ArOR 
bZFkj dks ,sYdksgkWy dk ,sugkbMªkbM Hkh dgrs gSaA ,sYdksgkWy
ds nks v.kqvksa ds tqM+us ij ty ds ,d v.kq dk foyksiu gksrk
gS rFkk bZFkj dk fuekZ.k gksrk gSA

11-3-1 ukedj.k (Nomenclature) & lkekU;r% nks
fof/k;ka gSa &
¼1½ lkekU; uke i)fr ;k :<+ i)fr & bl i)fr esa
vkWDlhtu ls tqM+s ,sfYdy lewg ds uke esa bZFkj tksM+ fn;k
tkrk gSA ;fn nksuksa ,sfYdy lewg leku gSa rks iwoZyXu esa Mkb
yxk;k tkrk gSA vlefer bZFkj esa ,sfYdy lewg dk uke
o.kZekyk ds Øe esa fy[kk tkrk gSA tSls &
CH3

_O_CH3 MkbesfFky bZFkj
CH3

_O_CH2
_CH3 ,fFky esfFky bZFkj

CH3
_O_CH=CH2 esfFky okbfuy bZFkj

CH3
_CH2

_O_CH2
_CH3 Mkb,fFky bZFkj

CH3
_CH2

_O_CH2
_CH2

_CH3  ,fFky çksfiy bZFkj
C6H5

_O_CH3     esfFky Qsfuy bZFkj ¼,fulkWy½
C6H5

_O_CH2
_CH3     ,fFky Qsfuy bZFkj ¼QsfuVkWy½

¼2½ IUPAC i)fr & bZFkj dk IUPAC uke ^,sYdkWDlh
,sYdsu* (Alkoxy Alkane) gksrk gSA vkWDlhtu ijek.kq dks
NksVs ,sfYdy lewg ds lkFk j[kk tkrk gS rFkk mls ,YdkWDlh
dgk tkrk gSA ,sYdkWDlh bZFkj dk iwoZyXu gksrk gSA tSls &

esFkkWDlh esFksu

esFkkWDlh ,Fksu

,FkkWDlh çksisu

2&esFkkWDlh çksisu

5623 HCOCHCH  ,FkkWDlh csUthu

563 HCOCH  esFkkWDlh csUthu

11-3-2 HkkSfrd xq.k &
¼1½ MkbesfFky ,oa Mkb,fFky bZFkj xSl gSa tcfd vU; bZFkj

æo gksrs gSaA ;s lqxfU/kr xU/k okys gksrs gSaA
¼2½ bZFkj ty ls gYds gksrs gSa vr% ikuh ij rSjrs gSaA
¼3½ fuEurj bZFkj vR;Ur ok’i”khy ,oa Toyu”khy æo gksrs

gSaA
¼4½ foys;rk (Solubility) & bZFkj ty esa vYi foy;”khy

gksrs gSa tcfd dkcZfud foyk;d tSls csUthu] DyksjksQkWeZ
vkfn esa vR;kf/kd foy;”khy gSaA bZFkj Lo;a cgqr vPNs
dkcZfud foyk;d gSaA de /kqzoh; gksus ds dkj.k ikuh ds
lkFk çcy vUrjkv.kqd H&cU/k ugha curk vr% ikuh esa
vYi foy;”khy gSaA MkbesfFky bZFkj ¼fuEure bZFkj½
ikuh esa ?kqy tkrk gSA

 nqcZy vUrjkv.kqd H&vkcU/k

¼5½ DoFkukad & v.kq Hkkj ds c<+us ds lkFk&lkFk bZFkj dk
DoFkukad Hkh c<+rk gSA bZFkj dk DoFkukad leko;oh
,sYdksgkWyksa ls dkQh de gksrk gS D;ksafd bZFkj esa vUrjkv.kqd
H&vkcU/k ugha curkA bZFkj dk DoFkukad leku v.kq
Hkkj okys ,sYdsuksa ls feyrs&tqyrs gSaA vYi /kqzoh;rk ds
dkj.k vUrjkv.kqd H&vkcU/k ugha curk gSA
Mkb,fFky bZFkj dk DoFkukad 307.6 K gksrk gS vr%
blls de rki ij ;g æo gksrk gSA
bZFkj esa dqN f}/kqzo vk?kw.kZ (Dipole Moment) gksrk
gSA bZFkjksa dk f}/kqzo vk?kw.kZ 1.13 D ls 1.15 D gksrk gSA
;|fi ;g f}/kqzo vk?kw.kZ budk DoFkukad c<+kus esa lgk;d
ugha gksrk gS D;ksafd ;g vYi ek=k esa gksrk gSA
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¼6½ bZFkjksa esa vkWDlhtu ijek.kq sp3 ladj.k voLFkk esa gksrk gS
ftldh T;kfefr prq’Qydh; (Tetrahedral) gksrh gSA
vkWDlhtu ds pkj sp3 ladfjr d{kdksa esa ls nks sp3 d{kd
,sfYdy lewg ds dkcZu ds sp3 ladfjr d{kd ls vfrO;kiu
djds sp3-sp3 cU/k cukrs gSaA vkWDlhtu ds “ks’k nksuksa
d{kdksa esa çR;sd esa ,dkdh bysDVªkWu ;qXe jgrk gSA bZFkj
esa C-O-C cU/k dks.k 110° gksrk gSA

11-3-3 jklk;fud xq.k & bZFkj cgqr LFkkbZ o de fØ;k”khy
;kSfxd gksrs gSaA bZFkjh; vkWDlhtu ijek.kq dks mnklhu ijek.kq
Hkh dgk tkrk gS D;ksafd ;g {kkjd] vkWDlhdkjd] vipk;d
vkfn inkFkks± ds çfr LFkkbZ jgrk gSA bZFkj pkj çdkj dh
vfHkfØ;k,a nsrk gS &
¼v½ ,sfYdy lewg dh çfrLFkkiu vfHkfØ;k,aA
¼c½ bZFkjh; vkWDlhtu dh vfHkfØ;k,aA
¼l½ C-O vkcU/k fo[k.Mu ds dkj.k vfHkfØ;k,aA
¼n½ vU; vfHkfØ;k,aA

¼v½ ,sfYdy lewg dh çfrLFkkiu vfHkfØ;k,a &
¼1½ gSykstuhdj.k & va/ksjs esa 293 K ij Dyksjhu ;k czksehu
ls fØ;k djds bZFkj gSykstuhÑr bZFkj cukrs gSaA çfrLFkkiu
� &dkcZu ijek.kq ij lEiUu gksrk gSA

      

lw;Z ds çdk”k dh mifLFkfr esa bZFkj ds lHkh gkbMªkstu
ijek.kq çfrLFkkfir gksdj ijDyksjks Mkb,fFky bZFkj cukrk gSA

23223 Cl10CHCHOCHCH 

HCl10CClCClOCClCCl 3223 

  ijDyksjks Mkb,fFky bZFkj

¼2½ ngu (Combustion) & bZFkj vR;kf/kd Toyu”khy
æo gksrk gSA tyus ij foLQksV djrk gS rFkk tydj CO2 o
H2O nsrk gSA vr% bZFkj dks Tokyk ls nwj j[kuk pkfg,A

OH5CO4O6HCOHC 2225252 

¼c½ bZFkjh; vkWDlhtu dh vfHkfØ;k,a & vkWDlhtu ij nks
,dkdh bysDVªkWu ;qXe mifLFkr gksus ds dkj.k ;g yqbZl {kkjd
dh rjg O;ogkj djrk gS rFkk yqbZl vEyksa ds lkFk
milgla;kstd ;kSfxd cukrk gSA
¼1½ ok;qe.Myh; vkWDlhtu ls vfHkfØ;k & bZFkj  dks
ok;qe.My esa [kqyk NksM+us ij ;g vkWDlhtu dk vo”kks’k.k
djds ijkWDlkbM cuk nsrk gSA vo”kks’k.k dh çfØ;k /kheh
xfr ls gksrh jgrh gSA vr% tc bZFkj dk ok’iu djrs gSa rks
bZFkj okf’ir gks tkrk gS ,oa ijkWDlkbM cu tkrk gSA ;g
foLQksV ds lkFk fo?kfVr gksrk gSA

bZFkj yEcs le; rd ok;qe.Myh; vkWDlhtu ¼lIrkgksa ls
eghuksa rd½ lEidZ esa jgs rks gkbMªksijkWDlkbM Mkb ,fFky
bZFkj ¼1&,FkkWDlh ,Fksu gkbMªksijkWDlkbM½ cuk nsrk gSA

bZFkj esa mifLFkr ijkWDlkbM dk ijh{k.k fuEu çdkj dj ldrs
gSa &
ijkWDlkbM $ QSjl lYQsV $ iksVSf”k;e Fkk;kslk;usV 
xgjk yky jax Fe (CNS)8

;fn ijkWDlkbM mifLFkr gS rks mls nwj djus ds fy, %
(i) lkUæ H2SO4 ds lkFk vklou djrs gSa vFkok
(ii) QSjl vk;u ds lkFk vfHkÑr djrs gSaA
bZFkj esa lw{e ek=k esa Cu2O feyk fn;k tk, rks ijkWDlkbM
dk cuuk jksdk tk ldrk gSA
¼2½ yo.k cukuk & B.Ms o lkUæ çcy vdkcZfud vEyksa
HCl, HBr, H2SO4 vkfn esa ?kqydj ;s vkWDlksfu;e yo.k
cukrs gSaA
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 Mkb,fFky vkWDlksfu;e
   gkbMªkstu lYQsV

¼3½ milgla;kstd ;kSfxdksa dk fuekZ.k & yqbZl vEy tSls
BF3, AlCl3, RMgX vkfn ds lkFk bZFkj milgla;kstd
ladqy cukrs gSaA

      cksjksuVªkb¶ywvksjkbM bZFkjsV

    xzhU;kj vfHkdeZd ,oa bZFkj dk ladqy
;gh dkj.k gS fd xzhU;kj vfHkdeZd dks bZFkj esa j[kk tkrk gS
D;ksafd xzhU;kj vfHkdeZd bZFkj ds vfrfjDr vU; lHkh fØ;kRed
lewgksa ls fØ;k dj ysrk gSA bZFkj esa ;g ladqy fuekZ.k }kjk
LFkkbZ gks tkrk gSA

¼l½ C-O vkcU/k fo[k.Mu ds dkj.k vfHkfØ;k,a &
¼1½ ty vi?kVu & ty ;k ruq H2SO4 ds lkFk mckyus ij
bZFkj ty vi?kVu dj ,sYdksgkWy cukrs gSaA

¼2½ lkUæ H2SO4 dh vfHkfØ;k & B.Ms lkUæ H2SO4 ds
lkFk vkWDlksfu;e yo.k cukrs gSaA tcfd xeZ H2SO4 ds lkFk
bZFkj vfHkfØ;k djds ,sfYdy gkbMªkstu lYQsV ,oa ,sYdksgkWy
cukrs gSaA

45252425252 HSOHCOHHCSOHHCOHC  

   ¼lkUæ½
¼3½ gSykstu vEyksa dh vfHkfØ;k &
fØ;k”khyrk dk Øe % HI  >  HBr  >  HCl
(i) xeZ ek/;e esa vfHkfØ;k & bZFkj dks gSykstu vEyksa ds
lkFk xeZ djrs gSa rks gSykstu vEyksa ds 2 eksy dke esa vkrs
gSa rFkk ,sfYdy gSykbM dk fuekZ.k gksrk gSA

bZFkj ,oa HI ds e/; dh vfHkfØ;k tfVy çkÑfrd ;kSfxdksa
esa esFkkWDlh rFkk ,FkkWDlh lewgksa dk ifjekiu djus esa dke
vkrh gSA bls ^ftlsy fof/k* (Ziesel’s Method) dgrs gSaA
(ii) B.Ms ek/;e esa vfHkfØ;k & gSykstu vEyksa dk ,d
eksy dke vkrk gS rFkk ,sfYdy gSykbM ,oa ,sYdksgkWy dk
fuekZ.k gksrk gSA

;fn fefJr bZFkj ysrs gSa rks gSykstu ijek.kq NksVs ,sfYdy lewg
ls tqM+rk gSA

¼4½ PCl5 ds lkFk vfHkfØ;k & bZFkj xeZ PCl5 ds lkFk
vfHkfØ;k djds ,sfYdy DyksjkbM cukrk gSA

¼5½ vEy O;qRiUuksa ds lkFk vfHkfØ;k & futZy AlCl3 ;k
ZnCl2 dh mifLFkfr esa ,slhfVy DyksjkbM ;k ,slhfVd
,sugkbMªkbM dh bZFkj ls fØ;k djus ij ,LVj o ,sfYdy
gSykbM curs gSaA
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¼n½  bZFkj dh vU; vfHkfØ;k,a &
¼1½ vkWDlhdj.k & çcy vkWDlhdkjd bZFkj dks vEy esa
vkWDlhÑr dj nsrs gSaA

¼2½ futZyhdj.k & tc bZFkj dh ok’i dks 633 K ij Al2O3

¼,syqfeuk½ ij çokfgr fd;k tkrk gS rks bZFkj futZyhÑr gksdj
,sYdhu cukrs gSaA

OHCHCH2HCOHC 222
K633,OAl

5252
32  

¼3½ dkcZu eksuksvkWDlkbM ls vfHkfØ;k & BF3 dh mifLFkfr
esa 423 K ij bZFkj CO ls vfHkfØ;k djds ,LVj cukrs gSaA

¼4½ vip;u & æo veksfu;k rFkk lksfM;e ds lkFk bldk
vip;u gks tkrk gS rFkk ,Ydsu curh gSA

¼5½ bysDVªkWu Lusgh çfrLFkkiu vfHkfØ;k,a & ,sjkseSfVd
bZFkj esa mifLFkr -OR lewg o- ,oa p- funsZf”kd gksrk gSA lkFk
gh lfØ;.kdkjh gksrk gSA vr% ;s o- ,oa p- fLFkfr esa bysDVªkWu
Lusgh çfrLFkkiu n”kkZrs gSaA

11-3-4 mi;ksx & bZFkj ¼Mkb ,sfFky bZFkj½ ds eq[; mi;ksx
fuEu gSa &
¼1½ fu”psrd ds :i esa bldk mi;ksx ltZjh esa fd;k tkrk

gSA
¼2½ ç”khru (Refrigeration) esa bldk mi;ksx gksrk gSA

¼3½ vfØ; foyk;d gksus ds dkj.k xzhU;kj vfHkdeZd o oqVZt
vfHkfØ;kvksa esa foyk;d ds :i esa ç;qDr gksrk gSA

¼4½ bldk ,sYdksgkWy ds lkFk feJ.k isVªksy ds LFkku ij
ç;qDr gksrk gS ftldk O;kolkf;d uke ^usVsykbV*
(Natalite) gSA

¼5½ bldk mi;ksx lqxfU/k;ksa (Perfumes) ,oa /kqvka jfgr
ikmMj ds fuekZ.k esa fd;k tkrk gSA

egÙoiw.kZ fcUnq
1- ,sYdsu ds eksuks gSykstu O;qRiUuksa dks ,sfYdy gSykbM

dgrs gSaA budk lkekU; lw= CnH2n+1X ;k R-X gksrk
gSA

2- IUPAC i)fr esa ,sfYdy gSykbM dks gSyks ,Ydsu dgrs
gSaA

3- ,sfYdy gSykbM ls ,sYdsu] ,sYdsukWy] ,sehu] bZFkj] ,LVj
vkfn ;kSfxdksa dk la”ys’k.k fd;k tk ldrk gSA

4- ,sfYdy gSykbM dk mi;ksx ç”khrd rFkk fu”psrd ds
:i esa fd;k tkrk gSA

5- ,sYdsuksa ds gkbMªkWDlh O;qRiUu ,sYdksgkWy dgykrs gSaA
6- ,sYdksgkWy dk oxhZdj.k -OH lewgksa dh la[;k rFkk

dkcZu ijek.kq dh çÑfr ¼ftl ij -OH lewg tqM+k gks½
ds vk/kkj ij fd;k tkrk gSA

7- ukedj.k &
lk/kkj.k i)fr % CH3CH2OH ,fFky ,YdksgkWy
dkfcZukWy i)fr % CH3CH2OH esfFky dkfcZukWy
IUPAC i)fr % CH3CH2OH ,FksukWy

8- ,sYdksgkWy esa nks çdkj dk gkbMªkstu vkcU/k ik;k tkrk
gS & ¼v½ vUrjkv.kqd H&vkcU/k  ¼c½ vUr%v.kqd
H&vkcU/k

9- ,sYdksgkWy rhu çdkj dh vfHkfØ;k,a n”kkZrk gS &
¼v½ os vfHkfØ;k,a ftuesa O-H vkcU/k VwVrk gS ¼c½ os
vfHkfØ;k,a ftuesa C-O vkcU/k VwVrk gS ¼l½ ,sfYdy
rFkk -OH lewgksa ds dkj.k vfHkfØ;k,a ;k vU;
vfHkfØ;k,aA

10- ,sYdksgkWyksa dk O;kolkf;d egRo gksrk gSA
11- dkcZfud ;kSfxd ftuesa f}la;ksth vkWDlhtu dh nksuksa

la;kstdrk,a ,sfYdy lewgksa ls lUrq’V gksrh gSa] bZFkj
dgykrs gSaA

12- bZFkj dk lkekU; lw= R-O-R’ gksrk gSA
13- IUPAC i)fr esa bZFkj ,sYdkWDlh ,sYdsu dgykrs gSaA
14- Mkb,fFky bZFkj jaxghu] ehBh xU/k okyk] ok’i”khy]

Toyu”khy æo gksrk gSA
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15- Mkb,fFky bZFkj dk vusd dkcZfud vfHkfØ;kvksa esa foyk;d
ds :i esa mi;ksx gksrk gSA

vH;klkFkZ ç’u
oLrqfu"B ç’u %&
1- 3° ,sfYdy gSykbM dk mnkgj.k gS &

¼v½  vkblks isfUVy DyksjkbM
¼c½  vkblks C;wfVy DyksjkbM
¼l½  rr̀h;d C;wfVy DyksjkbM
¼n½  vkblks çksfiy CyksjkbM

2- ,sfFky gSykbM dh fØ;k tyh; KOH ls djus ij curk
gS &
¼v½  C2H6 ¼c½ C2H4

¼l½  C2H5OH ¼n½ C2H5OC2H5

3- ,sfYdy gSykbM ij fuEufyf[kr dh fØ;k ls ,sfYdy
vkblkslk;ukbM curk gS &
¼v½  KCN ¼c½ AgNO2

¼l½  KNO2 ¼n½ AgCN
4- oqVZt vfHkfØ;k }kjk la”ys’k.k fd;k tkrk gS &

¼v½  ,sYdsu ¼c½ ,sYdhu
¼l½  ,sehu ¼n½ ,sYdksgkWy

5- fuEufyf[kr esa ls fdldk DoFkukad lcls vf/kd gksxk &
¼v½ CH3OH ¼c½ C3H7OH
¼l½ C4H9OH ¼n½ C5H11OH

6- lksfM;e /kkrq fdl ;kSfxd ls fØ;k ugha djsxk &
¼v½  CH3CH2OH ¼c½ CH3COOH
¼l½  ¼n½ 

7- fuEufyf[kr esa ls dkSu lcls vf/kd vEyh; gksxk &
¼v½  CH3OH ¼c½ CH3CH2OH
¼l½  (CH3)2CHOH ¼n½ (CH3)3COH

8- 473 K ij ,FksukWy ds vkf/kD; ls lkUæ H2SO4 dh
fØ;k djkus ij mRikn curk gS &
¼v½  Mkb,fFky bZFkj
¼c½ ,Fkhu
¼l½  Mkb,fFky lYQsV
¼n½ ,fFky gkbMªkstu lYQsV

9- Mkb,fFky bZFkj dk IUPAC uke gksrk gS &
¼v½  esFkkWDlh esFksu ¼c½ esFkkWDlh ,Fksu
¼l½  ,FkkWDlh ,Fksu ¼n½ esFkkWDlh csUthu

10- fefJr bZFkj gS &
¼v½  CH3OCH3 ¼c½ CH3OC2H5

¼l½  C6H5OC6H5 ¼n½ C2H5OC2H5

11- Mkb, fFky  bZFkj  HI dh vf/kd ek=k ds lkFk xeZ djus
ij nsrk gS &
¼v½  C2H5OH ¼c½ C2H5I
¼l½  C2H4 ¼n½ C2H6

12- fuEufyf[kr esa dkSulk xq.k Mkb ,fFky bZFkj çnf”kZr ugha
djrk &
¼v½  CH3COCl ls fØ;k ¼c½ HI ls fØ;k
¼l½  BF3 ls fØ;k ¼n½ vk;ksMksQkWeZ ijh{k.k

13- ltZjh esa fu”psrd ds :i esa mi;ksx gksrk gS &
¼v½  Mkb,fFky bZFkj ¼c½ QhukWy
¼l½  ,FksukWy ¼n½ ,sfYdy gSykbM

vfry?kwÙkjkRed ç’u %&
14- ,sfYdy gSykbM ls D;k vfHkçk; gS\
15- ,d f}rh;d ,sfYdy gSykbM dk uke o lw= fyf[k,A
16- ,sfFky czksekbM dk IUPAC uke D;k gS\
17- ,sfYdy gSykbM dk lk/kkj.k lw= fyf[k,A
18- ,sfYdy gSykbM esa gSykstu ijek.kq ls tqM+s dkcZu ijek.kq

dh ladfjr voLFkk D;k gksrh gS\
19- ,slhfVyhdj.k ls D;k vfHkçk; gS\
20- 1°, 2° o 3° ,sYdksgkWy ds futZyhdj.k dh rhozrk dk

Øe fyf[k,A
21- fofy;elu la”ys’k.k D;k gS\
22- CH3CH2OH dk dkfcZukWy i)fr o IUPAC i)fr esa

uke fyf[k,A
23- fu;ksisfUVy ,sYdksgkWy dk IUPAC uke fyf[k,A
24- bZFkj dk lkekU; lw= fyf[k,A
25- lefer o vlefer bZFkj dk ,d&,d mnkgj.k fyf[k,A
26- CH3OCH2CH3 dk IUPAC uke fyf[k,A
27- ftlsy fof/k fdl dk;Z esa ç;qDr gksrh gS\
28- ,sYdksgkWy dk DoFkukad bZFkj ls vf/kd D;ksa gksrk gS\

y?kwÙkjkRed ç’u %&
29- ,fFky czksekbM dh lksfM;e ,FkkWDlkbM ds lkFk fØ;k ls

D;k gksrk gS\
30- ,fFky czksekbM ls ,fFky ,sYdksgkWy dSls çkIr gksrk gS\
31- ,fFky gSykbM dh bZFkj foy;u esa lksfM;e o eSXuhf”k;e

ls vfHkfØ;kvksa dks le>kb,A
32- ,sfYdy gSykbMksa }kjk çnf”kZr jklk;fud vfHkfØ;kvksa

ds uke fyf[k,A
33- ,sfYdy gSykbMksa esa ukfHkd Lusgh çfrLFkkiu vfHkfØ;k,a

dkSu&dkSu ls fØ;kfof/k;ksa }kjk lEiUu gksrh gSa\
34- ,sYdksgkWy ds futZyhdj.k dh fØ;kfof/k le>kb,A
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35- ,FksukWy ty esa foys; gS tcfd Mkb,sfFky bZFkj ugha]
D;ksa\

36- gSyksQkWeZ vfHkfØ;k dks le>kb,A
37- çkFkfed] f}rh;d o rr̀h;d ,sYdksgkWyksa esa foHksn djus

ds foDVj es;j ijh{k.k dks le>kb,A
38- ,FksukWy ds çeq[k ikap mi;ksx fyf[k,A
39- bZFkj yqbZl vEy dh Hkkafr O;ogkj djrs gSa] D;ksa\
40- D;k gksrk gS tc Mkb ,fFky bZFkj dh PCl5 ds lkFk fØ;k

djkbZ tkrh gS\
41- bZFkj ds HkkSfrd xq.k fyf[k,A
42- Mkb,fFky bZFkj ds mi;ksx fyf[k,A
43- bZFkj esa ijkWDlkbM dh mifLFkfr dk dSls irk yxk;saxs

o mls dSls nwj djsaxs\ le>kb,A

fucU/kkRed ç’u %&
44- ,sfYdy gSykbM D;k gksrs gSa\ budks dSls oxhZÑr fd;k

tkrk gS\ mnkgj.k lfgr le>kb,A
45- ,sfYdy gSykbM ds dksbZ ikap la”ys’k.kkRed mi;ksx crkb,

rFkk buds jklk;fud lehdj.k Hkh fyf[k,A

46- ,sYdksgkWyksa esa vUrjk ,oa vUr%v.kqd gkbMªkstu vkcU/k dks
le>kb,A

47- ,sYdksgkWyksa ds oxhZdj.k dks le>kb,A
48- fuEufyf[kr esa v] c ,oa l dks igpkfu, &

(i) 
C H O7 8

(ii) 
49- Mkb,sfFky bZFkj dh fuEufyf[kr ds lkFk fØ;k ds lehdj.k

fyf[k, &
(i) va/ksjs esa Dyksjhu ls
(ii) dkcZu eksuksvkWDlkbM ls
(iii) ,slhfVy DyksjkbM ls
(iv) lkUæ H2SO4 ls
(v) HI o yky QkWLQksjl ls

mÙkjekyk
1- ¼l½ 2- ¼l½ 3- ¼n½ 4- ¼v½ 5- ¼n½ 6- ¼l½ 7- ¼v½
8- ¼c½ 9- ¼l½ 10- ¼c½ 11- ¼c½ 12- ¼n½ 13- ¼n½
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v/;k;&12
QkWeZsfYMgkbM] ,slhfVd vEy ,oa DyksjksQkWeZ

FORMALDEHYDE, ACETIC ACID AND CHLOROFORM
çLrqr v/;k; esa ge QkWesZfYMgkbM] ,sflfVd vEy

,oa DyksjksQkWeZ ds HkkSfrd ,oa jklk;fud xq.k rFkk buds
mi;ksx dh tkudkjh dk v/;;u djsaxsA

12-1 QkWesZfYMgkbM (Formaldehyde)
 lewg dks dkcksZfuy lewg dgrs gSaA

dkcksZfuy lewg dh nksuksa eqDr la;kstdrkvksa esa ls ,d ij H

ijek.kq tqM+k gks rks ;g lewg ,fYMgkbM 

dgykrk gSA bl lewg ;qDr dkcZfud ;kSfxdksa dks ,sfYMgkbM
(Aldehydes) dgrs gSaA ,d la;ksth gksus ds dkj.k ;g lnSo
dkcZu Ükà[kyk ds fljs ij gksrk gSA ,sfYMgkbM lewg dh eqDr
la;kstdrk ls H ijek.kq tqM+k gks rks ;kSfxd QkWesZfYMgkbM
dgykrk gSA

QkWesZfYMgkbM ,sYdsuSy dk çFke lnL; gSA bldk IUPAC

uke esFksuSy (Methanal) rFkk lajpuk  gSA

12-1-1 HkkSfrd xq.k (Physical Properties) & lkekU;
rki ij QkWesZfYMgkbM ,d jaxghu rFkk rh{.k xa/k ;qDr xSl gS
tks ty esa vR;kf/kd ?kqyu”khy gSA bls B.Mk djds lqxerkiwoZd
æo esa ifjofrZr fd;k tk ldrk gSA bldk DoFkukad 252 K
gksrk gSA ;g ty] ,sYdksgkWy vkSj bZFkj esa foys; gSA QkWesZfYMgkbM]
VªkbvkWDlsu o iSjkQkWesZfYMgkbM&cgqyd ds :i esa Bksl voLFkk
esa gksrk gSA ;s cgqyd gYdk lk xeZ djus ij VwVdj QkWesZfYMgkbM
eqDr djrs gSaA

12-1-2 jklk;fud xq.k (Chemical Properties) &

QkWesZfYMgkbM esa  dkcksZfuy lewg dh mifLFkfr ds

dkj.k ;g ,YdsuSy o ,YdsukWu ds }kjk nh tkus okyh lHkh
lkekU; vfHkfØ;k,a nsrk gSA ftuesa çeq[k jklk;fud vfHkfØ;k,a
fuEufyf[kr gSa &
1- ;ksxkRed vfHkfØ;k,a &
¼i½ gkbMªkstu lk;ukbM (HCN) dk ;ksx % QkWeZsfYMgkbM
HCN ls ;ksx djds ;ksxkRed mRikn QkWes ZfYMgkbM
lk;uksgkbfMªu cukrk gSA

¼ii½ lksfM;e ckb&lYQkbV dk ;ksx %

¼iii½ xzhU;kj vfHkdeZd ls ;ksx % QkWesZfYMgkbM xzhU;kj
vfHkdeZd ls vfHkfØ;k djds ;ksxkRed ;kSfxd cukrk gS
ftlds ty vi?kVu ls çkFkfed ,sYdksgkWy çkIr gksrs gSaA
mnkgj.kkFkZ &
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O MgBr

2- os vfHkfØ;k,a ftuesa dkcksZfuy lewg dk vkWDlhtu
çfrLFkkfir gksrk gS &
¼i½ gkbMªkWfDly ,ehu (NH2OH) ls % QkWesZfYMgkbM
gkbMªkWfDly ,ehu ls vfHkfØ;k djds QkWesZYMkWfDle cukrk
gSA

¼ii½ gkbMsªthu (NH2-NH2) ls vfHkfØ;k % mRikn
QkWesZfYMgkbM gkbMªstksu curk gSA

       

¼iii½ Qsfuy gkbMsªthu ls vfHkfØ;k % mRikn QkWesZfYMgkbM
Qsfuy gkbMªstksu curk gSA

      

¼iv½ 2] 4&MkbukbVªksQsfuy gkbMsªthu ls vfHkfØ;k %
QkWesZfYMgkbM 2] 4&MkbukbVªksQsfuy gkbMªstksu ukjaxh@ihys
jax dk fØLVyh; inkFkZ dk vo{ksi çkIr gksrk gSA vr% bl
vfHkfØ;k dk mi;ksx dkcksZfuy ;kSfxdksa ds ijh{k.k esa fd;k
tkrk gSA

     

¼v½ esfFky ,sYdksgkWy (CH3-OH) ls vfHkfØ;k % “kq’d
HCl xSl dh mifLFkfr esa QkWesZfYMgkbM esfFky ,sYdksgkWy ls
vfHkfØ;k djds esfFkyy mRikn cukrk gSA

 

¼vi½ lseh dkcsZtkbM (NH2CONH-NH2) ls vfHkfØ;k
% QkWesZfYMgkbM lsehdkcsZtksu mRikn curk gSA

¼vii½ QkWLQksjl isUVkDyksjkbM (PCl5) ls vfHkfØ;k %
QkWesZfYMgkbM PCl5 ls vfHkfØ;k djds MkbDyksjks esFksu cukrk
gSA bl vfHkfØ;k esa vkWDlhtu ijek.kq nks Dyksjhu ijek.kqvksa
ls foLFkkfir gksrk gSA

PCl5

3- vkWDlhdj.k & ,sfYMgkbM esa dkcksZfuy lewg ij H
ijek.kq tqM+k gksus ds dkj.k ,sfYMgkbM lqxerk ls laxr vEy
esa vkWDlhÑr gks tkrs gSaA blfy, ,sfYMgkbM lkekU;
vkWDlhdkjd ¼vEyh; K2Cr2O7½ ls gh ugha vfirq nqcZy
vkWDlhdkjdksa VkWysu vfHkdeZd ¼veksfu;ke; flYoj ukbVsªV½
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o Qsgfyax vfHkdeZd }kjk Hkh vkWDlhÑr gks tkrs gSaA tcfd
dhVksu nqcZy vkWDlhdkjdksa }kjk vkWDlhÑr ugha gksrsA vr%
bu vfHkdeZdksa dk mi;ksx ,sfYMgkbMksa dks dhVksuksa ls foHksn
ds ijh{k.k esa fd;k tkrk gSA
¼i½ VkWysu ijh{k.k % veksfu;ke; flYoj ukbVªsV foy;u dks
VkWysu vfHkdeZd dgrs gSaA QkWesZfYMgkbM dks rktk cus VkWysu
vfHkdeZd ds lkFk xeZ djus ij QkWesZfYMgkbM VkWysu vfHkdeZd
dks flYoj /kkrq esa vipf;r dj nsrk gS tks ij[kuyh dh nhokj
ij tek gksdj pednkj flYoj niZ.k (Silver Mirror)
cukrh gS vkSj QkWesZfYMgkbM QkWfeZd vEy esa vkWDlhÑr gks
tkrk gSA

Note : ;g ijh{k.k {kkjdh; ek/;e esa gk srk gS vr%

QkWesZfYMgkbM laxr QkWesZV  esa vkWDlhÑr gksrk gSA

      

¼ii½ Qsgfyax ijh{k.k % Qsgfyax ijh{k.k esa nks foy;u]
Qsgfyax foy;u A o Qsgfyax foy;u B gksrs gSaA Qsgfyax
foy;u A dkWij lYQsV dk tyh; foy;u o Qsgfyax foy;u
B jks”ksy yo.k ¼lksfM;e iksVSf”k;e VkVZªsV½ gksrk gSA nksuksa
foy;uksa dks leku ek=k esa feykdj QkWesZfYMgkbM ds lkFk xeZ
djus ij D;wçl vkWDlkbM (Cu2O) cuus ds dkj.k yky Hkwjk
vo{ksi çkIr gksrk gSA QkWesZfYMgkbM laxr QkWfeZd vEy esa
vkWDlhÑr gks tkrk gSA

2 CuO Cu O2

4- vip;u (Reduction) &
¼i½ QkWesZfYMgkbM Ni + H2 }kjk ;k Na-Hg + C2H5OH ;k
LiAlH4 ;k NaBH4 }kjk vipf;r gksdj esFksukWy cukrk gSA

¼ii½ QkWesZfYMgkbM dk Zn-Hg + lkUæ HCl }kjk vip;u
djkus ij mRikn eSFksu curh gSA ¼Dyhesalu vip;u½

QkWesZfYMgkbM dh mijksDr vfHkfØ;kvksa ds vykok
vU; egRoiw.kZ jklk;fud vfHkfØ;k,a fuEufyf[kr gSa &
1- cgqydhdj.k (Polymerisation) &
¼i½ tc QkWesZfYMgkbM xSl dks dejs ds rki ij j[kk tkrk gS
rks og /khjs&/khjs cgqydhÑr gksdj esVkQkWesZfYMgkbM cukrh
gS ftls VªkbvkWfDlesfFkyhu vFkok VªkbvkWDlsu Hkh dgrs gSaA

¼ii½ QkWesZfYMgkbM ds 40 çfr”kr tyh; foy;u ftls QkWesZyhu
dgrs gSa] dks “kq’d voLFkk rd okf’ir djus ij lQsn
fØLVyh; Bksl inkFkZ çkIr gksrk gS ftls iSjkQkWesZfYMgkbM
dgrs gSaA

iSjkQkWesZfYMgkbM
¼iii½ QkWesZfYMgkbM foy;u dh vfHkfØ;k lkUæ H2SO4 ls
djkus ij ikWfyvkWfDleSfFkyhu curh gS tks lQsn Bksl inkFkZ
gS] ty esa vfoys; rFkk xeZ djus ij QkWesZfYMgkbM nsrs gSaA

¼iv½ nqcZy {kkjd tSls Ca(OH)2 dh mifLFkfr esa QkWesZfYMgkbM
ds 6 v.kq ‘kV~ydhÑr gksdj “kdZjk dk feJ.k cukrk gSA
ftls QkeksZl vFkok � &,Øksl dgrs gSaA
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2- dSfutkjks vfHkfØ;k (Cannizaro’s Reaction) &  os
,sfYMgkbM ftuesa � &gkbMªkstu ijek.kq ugha gksrs tSls
QkWesZfYMgkbM dks {kkjd tSls KOH ;k NaOH ds lkFk xeZ
djus ij LovkWDlhdj.k o vip;u ¼vlekuqikru½ vfHkfØ;k
n”kkZrs gSa] ftls dSfutkjks vfHkfØ;k dgrs gSaA bl vfHkfØ;k esa
,sfYMgkbM ds nks v.kqvksa esa ls ,d v.kq ,sYdksgkWy esa vipf;r
gksrk gS tcfd nwljk v.kq dkcksZfDlfyd vEy esa vkWDlhÑr
gks tkrk gS tks {kkjdh; ek/;e esa yo.k ds :i esa çkIr gksrk
gSA

3- veksfu;k ds lkFk vfHkfØ;k (Reaction with
Ammonia) &  QkWesZfYMgkbM veksfu;k ds lkFk vfHkfØ;k
djds gSDlk esfFkyhu VsVªk ,ehu cukrk gS ftls ;wjksVªksfiu Hkh
dgrs gSaA bls ew= jksx vkS’kf/k ds :i esa mi;ksx fd;k tkrk
gSA

  OH6NCHNH4OCH6 246232 

    QkWesZfYMgkbM      ;wjksVªksfiu
;wjksVªksfiu dk lajpuk lw= & ;s vfHkfØ;k fuEufyf[kr inksa esa
gksrh gS %

4- ySMsjj&ekusls vfHkfØ;k (Leaderer-Manasse
Reaction) &  QkWesZfYMgkbM QhukWy ds lkFk ruq vEy ;k
ruq {kkjd dh mifLFkfr esa vfHkfØ;k djds o-gkbMªkWDlh

csafty ,sYdksgkWy o p-gkbMªkWDlh csafty ,sYdksgkWy cukrk gSA
fdUrq eq[; mRikn p-gkbMªkWDlh csafty ,sYdksgkWy gksrk gSA

p-gkbMªkWDlh 
,YdksgkWy ¼eq[; mRikn½

csafty o-gkbMªkWDlh csafty
,YdksgkWy ¼vYi½

o- o p-gkbMªkWDlh cSafty ,YdksgkWy ruq NaOH dh mifLFkfr
esa ijLij la?kfur gksdj cSdsykbV (Bakelite) cukrs gSa tks
,d f=;Zdc) cgqyd gS ftldk mi;ksx daf?k;ksa] fo|qr
fLopksa vkfn esa fd;k tkrk gSA
5- la?kuu vfHkfØ;k,a (Condensation Reaction) &
QkWesZfYMgkbM lkUæ {kkjd dh mifLFkfr esa fofHkUu ,sfYMgkbMksa
ds lkFk vfHkfØ;k nsrk gSA mRikn fy, x, ,sfYMgkbM dh
çÑfr ij fuHkZj djrk gSA
¼i½ � &H jfgr ,fYMgkbMksa ds lkFk & QkWesZfYMgkbM
lkUæ {kkjd foy;u dh mifLFkfr esa � &H jfgr ,sfYMgkbMksa
ls lkFk fefJr dSfutkjks vfHkfØ;k nsrk gSA

¼ii½ ,d � &H okys ,sfYMgkbMksa ds lkFk & lkUæ {kkjd
foy;u dh mifLFkfr esa QkWesZfYMgkbM ,sls ,sfYMgkbM ftuesa
� &H ijek.kq gksrk gS] ds lkFk vfHkfØ;k djds � &gkbMªkWDlh
,sfYMgkbM nsrs gSaA ftuesa � &H vuqifLFkr gksus ds dkj.k ;s
QkWesZfYMgkbM ds lkFk vkxs fefJr dSfutkjks vfHkfØ;k nsrs gSa
vkSj mRikn çfrLFkkfir VªkbesfFkyhu XykbdkWy curk gSA
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¼iii½ nks � &H okys ,sfYMgkbMksa ds lkFk & lkUæ {kkjd
foy;u dh mifLFkfr esa ,sls ,sfYMgkbM ftuesa nks � &H
ijek.kq gksrs gS] QkWesZfYMgkbM dh vf/kdrk esa vfHkfØ;k djds
igys gkbMªkWDlh esfFky] fQj fcl gkbMªkWDlh esfFky ;kSfxd
cukrs gSa ftlesa � &H vuqifLFkr gksrk gSA ;s QkWesZfYMbkgM
ds lkFk fefJr dSfutkjks vfHkfØ;k }kjk vUr esa fVªl gkbMªkWDlh
esfFky ;kSfxdksa esa cny tkrs gSaA

      

¼iv½ rhu � &H okys ,sfYMgkbMksa ds lkFk & rhu � &H
okyk ,sfYMgkbM ,FksuSy (CH3CHO) gS] ;g Ca(OH)2 pw.kZ
dh mifLFkfr esa iSjk QkWesZfYMgkbM ds tyh; fuL;anu ls
vfHkfØ;k djds VSVªkfdl gkbMªkWDlh esfFky esFksu cukrk gSA
bls isUVk,jhfFkzVkWy dgrs gSaA

    

uksV %& isUVk,fjfFkzVkWy dk VsVªkukbVªks O;qRiUu ,d “kfDr”kkyh
foLQksVd gksrk gSA
12-1-3 mi;ksx (Uses) -

QkWesZfyu dk mi;ksx èr tho&tUrqvksa ¼tSfod½ o
“kjhjdh; çfr:ik s a  (Biological and anatomical
specimens) ds ifjj{kd (preservative) ds :i esa gksrk
gSA vU; mi;ksx bl çdkj gSa &
1- peM+k m|ksx esa VSfuu (Tanin) ds LFkku ijA
2- jksxk.kquk”kh (antiseptic) o dhVuk”kh ds :i esaA
3- cSdsykbV] ;wfj;k QkWesZfYMgkbM tSls IykfLVd cukus esaA
4- ;wjksVªksfiu (Urotripine) cukus esa] ftldk mi;ksx ew=

jksxksa esa fd;k tkrk gSA
5- isUVk,fjfFkzVkWy cukus esa] ftldk VsVªk ukbVªks O;qRiUu

,d “kfDr”kkyh foLQksVd gksrk gSA
6- jatd fuekZ.k esa ¼jkstsfuyhu½
7- QkWesZfeUV ¼ySDVksl $ QkWesZfYMgkbM½ cukus esa] ;g xyk

jksx fuokj.k vkS’kf/k gSA
8- QkWesZfYMgkbM fo’kk.kqvksa (Viruses) dks fuf’Ø; dj nsrk

gS rFkk cSDVhfj;k ds fo’kSys çHkko dks Hkh u’V dj nsrk
gSA blfy, ;g Vhdkdj.k (Vaccine) esa ç;ksx fd;k
tkrk gSA ¼eq[;r% iksfy;ks Vhdkdj.k½

ijh{k.k &
1- VkWysu vfHkdeZd ds lkFk xeZ djus ij flYoj niZ.k

cukrk gSA
2- Qsgfyax foy;u ds lkFk xeZ djus ij yky&Hkwjs jax dk

vo{ksi nsrk gSA
3- f”kQ vfHkdeZd ds lkFk xqykch jax nsrk gSA

12-2 ,slhfVd vEy (Acetic Acid)
dkcksZfuy lewg dh ,d eqDr la;kstdrk ls -OH

lewg tksM+us ij çkIr gksus okyk lewg dkck s ZfDly
(Carboxyl) lewg dgykrk gSA os dkcZfud ;kSfxd ftuesa
dkcksZfDly (-COOH) lewg ik;k tkrk gS mUgsa dkcksZfDlfyd
vEy dgrs gSaA dkcksZfDlfyd vEy esa dkcksZfDly lewgksa dh
la[;k Øe”k% ,d] nks] rhu gksus ij mUgsa Øe”k% eksuks] Mkb] Vªkb
dkcksZfDlfyd vEy dgrs gSaA
eksuks dkcksZfDlfyd vEy &

COOHH 
QkWfeZd vEy

COOHCH3 

,sflfVd vEy
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MkbdkcksZfDlfyd vEy &

   

vkWDlSfyd vEy lDlhfud vEy
Vªkb dkcksZfDlfyd vEy &

flfVªd vEy
os eksuks dkcksZfDlfyd vEy ftuesa COOH lewg H

ijek.kq ;k fdlh ,sfYdy lewg ls tqM+k gks] ,sYdsuksbd vEy
(Alkanoic Acid) dgykrs gSaA bl Js.kh dk f}rh; lnL;
,slhfVd vEy (CH3COOH) gS tks -COOH lewg ij
esfFky (-CH3) lewg tksM+us ij çkIr gksrk gSA

,slhfVd vEy çkphu dky ls gh fljds ds eq[;
vo;o ds :i esa Kkr gSA bldk IUPAC uke ,FksukWbd vEy
(Ethanoic Acid) rFkk lajpuk fuEufyf[kr gS &

12-2-1 HkkSfrd xq.k (Physical Properties) & ;g jaxghu]
rh{.k fljds dh xU/k okyk la{kkjd (Corrosive) æo gSA
,slhfVd vEy dh mifLFkfr ds dkj.k gh fljds esa rh{.k
xU/k vkrh gSA bldk xyukad 289.5 K rFkk DoFkukad 391
K gSA “kq) o futZy ,slhfVd vEy Bksl voLFkk esa cQZ ds
leku çrhr gksrk gS blfy, bls Xysf”k;y ,slhfVd vEy
(Glacial Acetic Acid) Hkh dgrs gSaA ;g Lokn esa [kêk o
ty ls Hkkjh gksrk gSA ;g ty] ,sYdksgkWy o bZFkj esa foys; gSA
12-2-2 jklk;fud xq.k (Chemical Properties) &
,slhfVd vEy dh jklk;fud vfHkfØ;kvksa dks fuEufyf[kr
Hkkxksa esa foHkDr dj ldrs gSa &
¼d½ O-H vkcU/k fonyu dh vfHkfØ;k,a ¼vEyh; H dh
vfHkfØ;k,a½
¼[k½ C-OH vkcU/k fonyu dh vfHkfØ;k,a ¼gkbMªkWDlh lewg
ds çfrLFkkiu dh½
¼x½ dkcksZfuy lewg dh vfHkfØ;k,aA

¼?k½ lEiw.kZ dkcksZfDlfyd lewg ¼-COOH½ dh vfHkfØ;k,aA
¼p½ esfFky lewg dh vfHkfØ;k,aA

¼d½ O-H vkcU/k fonyu dh vfHkfØ;k,a ¼vEyh; H dh
vfHkfØ;k,a½ &
¼i½ /kkrqvksa ds lkFk & ,slhfVd vEy çcy fo|qr /kukRed
/kkrq tSls Na, Al, Zn vkfn ls vfHkfØ;k djds ,slhVsV yo.k
cukrk gS o gkbMªkstu eqDr gksrh gSA

 233 HCHOONaCH2Na2COOHCH2
¼ii½ {kkjdksa ds lkFk & ,slhfVd vEy ty esa vk;fur gksdj
CH3COO_ ¼,slhVsV vk;u½ o H+ /kuk;u nsrk gS vr% {kkjdksa
ds lkFk vfHkfØ;k }kjk ,slhVsV yo.k cukrk gSA

+_ + _

+_ + _

+_

uksV %& vEy dk H+ vk;u NaHCO3 ;k Na2CO3 ds
_.kk;uksa HCO3

_ ;k CO3
2_
 ls la;qDr gksdj dkcksZfud

vEy H2CO3 cukrk gS tks vEyh; ek/;e esa vi?kfVr gksdj
CO2 o H2O nsrk gSA

¼[k½ C-OH vkcU/k fonyu dh vfHkfØ;k,a ¼gkbMªkWDlh
lewg ds çfrLFkkiu dh½ & bu vfHkfØ;kvksa esa vEy ds -
OH lewg dk çfrLFkkiu gksdj vEy O;qRiUu ;kSfxd curs gSaA
¼1½ PCl5, PCl3 ;k SOCl2 ds lkFk & ,slhfVd vEy
QkWLQksjl isUVk DyksjkbM] QkWLQksjl VªkbDyksjkbM ;k Fkk;ksfuy
DyksjkbM (SOCl2) ds lkFk vfHkfØ;k dj ,slhfVy DyksjkbM
cukrk gSA bu vfHkfØ;kvksa esa -OH lewg dk -Cl }kjk
çfrLFkkiu gksrk gSA

HClPOClCOClCHPClCOOHCH 3353 

33333 POHCOClCH3PClCOOHCH3 

 HClSOCOClCHSOClCOOHCH 2323

     Fkk;ksfuy   ,sflfVy
     DyksjkbM   DyksjkbM

¼2½ ,LVjhdj.k (Esterification) & ,slhfVd vEy dks
,fFky ,sYdksgkWy ds lkFk lkUæ H2SO4 dh mifLFkfr esa xeZ
djus ij Qyksa tSlh ehBh xU/k okyk ;kSfxd ,LVj ¼,fFky
,slhVsV½ o ty curk gSA ;g vfHkfØ;k ,LVjhdj.k dgykrh
gSA ;gka vEy dk -OH lewg C2H5-O- lewg }kjk çfrLFkkfir
gksrk gSA
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uksV %& bl vfHkfØ;k esa lkUæ H2SO4 mRçsjd o futZyhdkjd
nksuksa ds :i esa dk;Z djrk gSA
¼3½ futZyhdj.k (Dehydration) & ,slhfVd vEy dks
futZyhdkjd tSls P2O5 ;k lkUæ H2SO4 dh mifLFkfr esa
xeZ djus ij ,slhfVd ,sugkbMªkbM curk gSA ;gka vEy ds nks
v.kqvksa esa ls ,d v.kq ty dk fudyrk gSA bl vfHkfØ;k esa
vEy ds -OH lewg dk CH3COO_ }kjk çfrLFkkiu gksrk gSA

¼4½ veksfu;k (NH3) ds lkFk & ,slhfVd vEy dh {kkjd
veksfu;k ds lkFk vfHkfØ;k esa cus veksfu;e ,slhVsV yo.k dks
xeZ djus ij ,slhVSekbM curk gS vkSj ty dk ,d v.kq fudy
tkrk gSA ;gka vEy ds -OH lewg dk -NH2 }kjk çfrLFkkiu
gksrk gSA ,slhVSekbM dks futZyhdkjd P2O5 dh mifLFkfr esa
rhoz xeZ djus ij ,d v.kq H2O dk fudy tkus ls esfFky
lk;ukbM çkIr gksrk gSA

+_

   

¼x½ dkcksZfuy lewg dh vfHkfØ;k,a & vEy ds dkcksZfuy
lewg  dh vfHkfØ;k esa vEy dk vip;u gSA
,slhfVd vEy dk vipk;d tSls yhfFk;e ,sY;wfefu;e
gkbMªkbM (LiAlH4) ;k Mkbcksjsu (B2H6) }kjk vip;u djus
ij ,FksukWy çkIr gksrk gSA

¼?k½ lEiw.kZ dkcksZfDlfyd lewg ¼-COOH½ dh vfHkfØ;k,a
& bu vfHkfØ;kvksa esa vEy ds -COOH lewg dk CO2 ;k
dkcksZusV yo.k ds :i esa foLFkkiu gksrk gS &
¼i½ fodkcksZfDlyhdj.k & ,slhfVd vEy ds lksfM;e yo.k
dks lksMk ykbe ¼NaOH + CaO dk 3 % 1 vuqikr½ ds lkFk
xeZ djus ij esFksu curh gSA

324
,CaO

3 CONaCHNaOHCOONaCH   

 lksfM;e ,slhVsV     esFksu
¼ii½ dksYcs dk oS|qr vi?kVuh la’ys"k.k & ,slhfVd vEy
ds lksfM;e ;k iksVSf”k;e yo.kksa ds lkUæ tyh; foy;u dk
oS|qr vi?kVu djus ij ,uksM ij ,Fksu o CO2 xSl eqDr
gksrh gS rFkk dSFkksM ij H2 xSl eqDr gksrh gSA ;g vfHkfØ;k
dksYcs la’ys"k.k dgykrh gSA

2H   O H

     
+  2CO   +  2NaOH  +  H2 2

fØ;kfof/k %
_

+

,suksM ij %   COOCH2e2COOCH2 33

     eqDr ewyd

dSFkksM ij %  Na2e2Na2  

2HNaOH2OHH2Na2 

¼iii½ gqalMhdj vfHkfØ;k & flYoj ,slhVsV (CH3COOAg)
dk dkcZu VsVªk DyksjkbM esa foy;u ysdj czksehu Mkydj xeZ
djus ij czkseks esFksu curh gSA bl vfHkfØ;k esa vEy dk
dkcksZfDlfyd lewg czksehu }kjk foLFkkfir gksrk gS vr% ;g
fodkcksZfDlyhdj.k czksehuhdj.k vfHkfØ;k gSA

23
,CCl

3 COAgBrBrCHBrBrCOOAgCH 4   

flYoj ,slhVsV czkseks esFksu
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¼iv½ f’eV vfHkfØ;k & lkUæ H2SO4 dh mifLFkfr esa
,slhfVd vEy gkbMsªtksbd vEy ls vfHkfØ;k djds esFksu
,sehu (CH3NH2) cukrk gS] bls f”eV vfHkfØ;k dgrs gSaA

33 HNCOOHCH   2223 CONNHCH 

  ,slhfVd  gkbMªstksbd  esFksu ,ehu
   vEy      vEy
¼v½ dSfYl;e ,slhVsV dk “kq’d vklou djus ij ,slhVksu
çkIr gksrh gSA

Ca

¼vi½ dSfYl;e ,sflVsV $ dSfYl;e QkWesZV ds feJ.k dk “kq’d
vklou djkus ij ,sflVSfYMgkbM çkIr gksrh gSA

Ca Ca

¼p½ esfFky lewg ds çfrLFkkiu ds dkj.k vfHkfØ;k,a&
,slhfVd vEy dh vYi ek=k esa yky QkWLQksjl dh mifLFkfr
esa Dyksjhu ls vfHkfØ;k djkus ij esfFky lewg ds ijek.kq
Dyksjhu }kjk çfrLFkkfir gksdj eksuksDyksjks] MkbDyksjks vkSj
vUr esa VªkbDyksjks ,slhfVd vEy cukrs gSaA

Cl /2 Cl /2

12-2-3 mi;ksx (Uses) &
1- Ñf=e fljdk ds fuekZ.k esaA
2- ç;ksx”kkyk esa vfHkdeZd ds :i esaA
3- jcM+ ds LdUnu esaA
4- lQsnk ¼ySM ,slhVsV½] ,slhVksu] ,LVjksa ds fuekZ.k esaA
5- Ñf=e js”ks tSls lSY;qyksl ,slhVsV] ikWfyokbfuy ,slhVsV

ds fuekZ.k esaA
6- diM+k m|ksx esa jaxkbZ gsrqA

7- ySM VsVªk ,slhVsV cukus esa tks ,d vkWDlhdkjd gSA
8- Xysf”k;y ,slhfVd vEy dk mi;ksx foyk;d ds :i esa

fd;k tkrk gSA
9- Ñf’k esa bldk mi;ksx [kjirokj uk”kh (Herbicide)

ds :i esa fd;k tkrk gSA
ijh{k.k &
1- blesa fljds tSlh xU/k vkrh gSA
2- fyVel ijh{k.k % bldk tyh; foy;u uhys fyVel

dks yky dj nsrk gSA
3- lksfM;e ckbdkcksZusV ijh{k.k % ,slhfVd vEy esa

NaHCO3 dk tyh; foy;u Mkyus ij rhoz cqncqnkgV
ds lkFk CO2 xSl fudyrh gSA ;g -COOH lewg dk
ijh{k.k gSA

4- ,LVj ijh{k.k % ,FksukWy dks ,slhfVd vEy esa feykdj
dqN cwansa lkUæ H2SO4 dh Mkydj xeZ djus ij ,fFky
,slhVsV ¼,LVj½ cuus ds dkj.k Qyksa tSls ehBh xU/k vkrh
gSA

5- mnklhu QSfjd DyksjkbM ijh{k.k % ,slhfVd vEy esa
mnklhu QSfjd DyksjkbM (FeCl3) foy;u dh dqN cwansa
Mkyus ij foy;u dk jax yky gks tkrk gSA

12-3 DyksjksQkWeZ (Chloroform) (CHCl3)
,sYdsu ds ,d ;k vf/kd gkbMªkstu ijek.kqvksa dk

mruh la[;k esa gSykstu ijek.kqvksa }kjk çfrLFkkiu djus ij
çkIr ;kSfxdksa dks ^,sYdsu ds gSykstu O;qRiUu* dgrs gSaA
gSykstu O;qRiUu ;kSfxdksa esa mifLFkr gSykstu ijek.kqvksa dh
la[;k ,d] nks] rhu ;k vf/kd gksus ij mUgsa eksuks] Mkb ;k
ikWfygSykstu ¼Vªkb] VSVªk vkfn½ O;qRiUuksa esa foHkkftr fd;k tk
ldrk gSA
eksuks gSykstu O;qRiUu %
   CH3X   C2H5-X
esfFky gSykbM ,fFky gSykbM
;gka X = Cl, Br, I
Mkb gSykstu O;qRiUu %

    CH2-X2       

   esFkhyhu          ,fFkfyMhu       ,fFkyhu Mkb
   gSykbM       gSykbM         gSykbM
Vªkb gSykstu O;qRiUu % esFksu ds VªkbgSykstu O;qRiUuksa dks
gSyksQkWeZ dgk tkrk gSA lkekU; lw= % CHX3

 CHCl3 CHBr3    CHI3

DyksjksQkWeZ czkseksQkWeZ vk;ksMksQkWeZ
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vr% CH4 esFksu ds rhu H ijek.kqvksa dk çfrLFkkiu
rhu Dyksjhu ijek.kqvksa }kjk djus ij çkIr ;kSfxd dks DyksjksQkWeZ
¼Vªkb DyksjksesFksu½ dgrs gSaA DyksjksQkWeZ dh [kkst 1831 esa
yhfcx (Leibig) us dh FkhA DyksjksQkWeZ ds fu”psrd xq.kksa
(Aneasthatic Properties) dh [kkst lu~ 1848 esa flEilu
(Simpson) us dh FkhA bldk IUPAC uke Vªkb Dyksjks esFksu

(Trichloromethane) rFkk lajpuk  gSA

12-3-1 HkkSfrd xq.k (Physical Properties) & DyksjksQkWeZ
jaxghu] fof”k’V ehBh xa/k okyk æo gSA ty esa vYi vfoys;
fdUrq ,sYdksgkWy o bZFkj esa foys; gSA ;g Lo;a rsy] olk] ekse
vkfn ds fy, foyk;d dk dk;Z djrk gSA ;g ty ls Hkkjh
gSA bldk DoFkukad 334 K gSA bldh ok’i ls psruk lekIr
gks tkrh gSA ;g lkekU; ifjfLFkfr;ksa esa ok;q esa ugha tyrk gS
fdUrq bldh ok’i dks çTofyr djus ij gjs fdukjs dh Tokyk
ds lkFk tyrk gSA

12-3-2 jklk;fud xq.k (Chemical Properties) &
¼1½ vkWDlhdj.k (Oxidation) & ok;q o çdk”k esa [kqyk
NksM+us ij ;g /khjs&/khjs vkWDlhÑr gksdj fo’kkDr xSl QkWLthu
¼dkcksZfuy DyksjkbM½ cukrk gSA

     

vr% DyksjksQkWeZ ds bl vkWDlhdj.k dks jksdus ds
fy, bls xgjs Hkwjs ;k uhys jax dh cksryksa esa eq[k rd Hkjdj
MkV yxkdj va/ksjs esa j[kk tkrk gS D;ksafd jaxhu dkap lw;Z ds
çdk”k dks vo”kksf’kr dj ysrk gSA bl çdkj DYkksjksQkWeZ dk
ok;q o çdk”k ls lEidZ dV tkrk gSA DyksjksQkWeZ dks vkSj
vf/kd lqjf{kr j[kus ds fy, blesa 2% ,sFksukWy feykdj j[kk
tkrk gS tks lw{e ek=k esa cuh QkWLthu ls vfHkfØ;k djds
,fFky dkcksZusV cukrk gS tks fo’kkDr ugha gksrkA

DyksjksQkWeZ dh “kq)rk dh tkap & “kq) DyksjksQkWeZ flYoj
ukbVªsV (AgNO3) foy;u ls “osr vo{ksi ugha nsrk gSA
tcfd v”kq) DyksjksQkWeZ flYoj DyksjkbM (AgCl) dk “osr
vo{ksi nsrk gSA
dkj.k& v”kq) DyksjksQkWeZ esa vkWDlhdj.k fØ;k ls mRiUu
HCl, AgNO3 ls vfHkfØ;k dj AgCl cukrk gSA

33 HNO)s(AgClHClAgNO 

    “osr vo{ksi
¼2½ vip;u (Reduction) &
¼i½ DyksjksQkWeZ }kjk ,FksukWfyd foy;u esa ftad o gkbMªksDyksfjd
vEy }kjk vip;u djkus ij MkbDyksjksesFksu curh gSA

HClClCHH2CHCl 22
Ethanol/HClZn

3   

esfFkyhu DyksjkbM
¼ii½ DyksjksQkWeZ dk vip;u ;”knjt o ty ds }kjk djkus ij
esFksu curk gSA

HCl3CHH6CHCl 4
Boil/OHZn

3
2   

¼3½ Dyksjksuhdj.k (Chlorination) & lw;Z ds çdk”k dh
mifLFkfr esa DyksjksQkWeZ Dyksjhu ls vfHkfØ;k dj dkcZu VSVªk
DyksjkbM cukrk gSA bl fØ;k esa DyksjksQkWeZ dk H ijek.kq
Cl ijek.kq }kjk çfrLFkkfir gks tkrk gSA

U.V.Light

¼4½ ukbVªhdj.k (Nitration) & DyksjksQkWeZ ij lkUæ HNO3

vEy dh vfHkfØ;k djkus ij ukbVªksDyksjksQkWeZ curk gS ftls
DyksjksfifØu (Chloropicrin) dgrs gSaA bldk mi;ksx ;q)
esa fo’kSyh xSl ds :i esa rFkk Ñfeuk”kh (insecticide) ds
:i esa fd;k tkrk gSA

¼5½ flYoj pw.kZ ds lkFk & DyksjksQkWeZ dks flYoj pw.kZ ds
lkFk xeZ djus ij ,slhfVyhu xSl curh gSA
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¼6½ ty vi?kVu (Hydrolysis) & DyksjksQkWeZ dks çcy
{kkjd tSls NaOH ;k KOH ds lkUæ tyh; ;k ,sYdksgkWfyd
foy;u ds lkFk mckyus ij ty vi?kfVr gksdj lksfM;e ;k
iksVSf”k;e QkWesZV cukrk gSA

OH
OH
O H

      OH

lEiw.kZ vfHkfØ;k &

OH2NaCl3HCOONaNaOH4CHCl 23 

DyksjksQkWeZ      lksfM;e QkWesZV
fØ;kfof/k & gkbu (Hine) us fuEufyf[kr fØ;kfof/k çLrkfor
dh tks MkbDyksjks esfFkyhu ¼Mkb Dyksjks dkchZu½ e/;orhZ cukdj
lEikfnr gksrh gSA bls � &foyksiu fØ;kfof/k dgrs gSaA

OH

¼7½ dkfcZy ,sehu vfHkfØ;k ;k vkblkslk;ukbM ijh{k.k
(Carbylamine Reaction or Isocyanide Test) &
DyksjksQkWeZ dks ,sfyQsfVd ;k ,sjkseSfVd çkFkfed ,ehu o
,FksukWfyd iksVSf”k;e gkbMªkWDlkbM ds lkFk xeZ fd;k tkrk gS
rks vfr nqxZU/k ;qDr inkFkZ vkblkslk;ukbM vFkok dkfcZy
,sehu curk gSA bl vfHkfØ;k dks dkfcZy ,sehu vfHkfØ;k
vFkok vkblkslk;ukbM ijh{k.k dgrs gSa rFkk ;g vfHkfØ;k
çkFkfed ,sehu rFkk DyksjksQkWeZ ds ijh{k.k esa ç;qDr gksrh gSA

                     

     

¼8½ jkbej&Vheu vfHkfØ;k (Reimer-Tiemann
Reaction) & tc DyksjksQkWeZ dks QhukWy rFkk lksfM;e
gkbMªkWDlkbM ds lkFk xeZ fd;k tkrk gS rks -CHO lewg
csUthu oy; dh vkWFkksZ fLFkfr ij ços”k dj tkrk gS vkSj
lSfylSfYMgkbM curk gSA

uksV& vfHkfØ;k 7 o 8 dh fØ;kfof/k esa 6 ds leku gh

e/;orhZ MkbDyksjksesfFkyhu  curh gSA
¼9½ ,slhVksu ds lkFk vfHkfØ;k (Reaction with
Acetone) & DyksjksQkWeZ iksVSf”k;e gkbMªkWDlkbM (KOH)
dh mifLFkfr esa ,slhVksu ds lkFk la?kfur gksdj DyksjhVksu
cukrk gSA ;g ,d fuækdkjh vkS’kf/k ds :i esa ç;qDr dh
tkrh gSA

12-3-3 mi;ksx (Uses) &
1- ç;ksx”kkyk esa vfHkdeZd ds :i esa] fo”ks’kdj Br_, I_ ds

ijr ijh{k.k esaA
2- olk] ekse] rsy] jcM+ vkfn ds foyk;d ds :i esaA
3- mi;ksxh dkcZfud ;kSfxd tSls dkcZu VsVªk DyksjkbM]

DyksjhVksu] DyksjksfifØu vkfn ds fuekZ.k esaA
4- “kjhj dh jpuk lEcU/kh çkn”kks± ds (Anatomical

Specimens) ds ifjj{k.k esaA
5- dqN le; iwoZ esa ¼DyksjksQkWeZ $ bZFkj½ dk mi;ksx “kY;

fØ;k (Surgery) esa fu”psrd ds :i esa fd;k tkrk Fkk
fdUrq ân; ij nq’çHkko ds dkj.k vktdy ugha djrs gSaA

6- dhVuk”kd ds :i esaA
7- ihM+duk”kh cukus esaA
ijh{k.k (Tests) &
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1- ,sfuyhu % ,sfuyhu (C6H5NH2) rFkk iksVSf”k;e
gkbMªkWDlkbM ¼,FksukWfyd½ dks lkFk xeZ djus ij vfr
nqxZU/k;qDr Qsfuy vkblk slk;ukbM cukrk g SA
¼vkblkslk;ukbM ijh{k.k½

2- Qsfyax ijh{k.k % DyksjksQkWeZ dks Qsfyax vfHkdeZd ds
lkFk xeZ djus ij Cu2O D;wçl vkWDlkbM dk yky&Hkwjk
vo{ksi vkrk gSA
dkj.k % Qsfyax foy;u esa mifLFkr {kkjd DyksjksQkWeZ dks
ty vi?kfVr djds QkWesZV vk;u ftlesa -CHO lewg
mifLFkr gksus ds dkj.k Qsfyax vfHkdeZd ds Cu2+ dks
vipf;r dj nsrk gSA

+  CuO

egÙoiw.kZ fcUnq
1- QkWesZfYMgkbM ,sYdsuSy Js.kh dk çFke lnL; gSA ;g

lkekU; rki ij xSl gSA bldk 40% foy;u QkWesZfyu
dgykrk gSA

2- QkWesZfYMgkbM ij 2] 4&MkbukbVªksQsfuy gkbMªsthu dh
vfHkfØ;k djkus ij ihys ;k ukjaxh jax dk vo{ksi çkIr
gksrk gSA ;g vfHkfØ;k dkcksZfuy lewg dh mifLFkfr dk
ijh{k.k gSA

3- VkWysu ijh{k.k o Qsfyax ijh{k.k ,sfYMgkbM nsrs gSa] dhVksu
ugha nsrs vr% ,sfYMgkbM o dhVksuksa esa foHksn djus esa
ç;qDr gksrs gSaA

4- QkWesZfYMgkbM ij veksfu;k dh vfHkfØ;k ls ;wjksVªksfiu
¼ew= jksx vkS’kf/k½ rFkk ruq {kkjd dh mifLFkfr esa QhukWy
ds lkFk vfHkfØ;k ls cSdsykbV IykfLVd çkIr gksrh gSA
¼ySMjj ekusls vfHkfØ;k½

5- esVkQkWesZfYMgkbM ¼VªkbvkWDlsu½] iSjk QkWesZfYMgkbM]
QkWesZfYMgkbM ds cgqyd gSa tks Bksl voLFkk esa gksrs gSaA

6- QkWesZfYMgkbM dk mi;ksx Vhdkdj.k eq[;r% iksfy;ks
Vhdk esa] peM+k m|ksx esa] dhVuk”kh o jksxk.kquk”kh ds
:i esa fd;k tkrk gSA

7- dkcksZfDlfyd (-COOH) lewg ;qDr dkcZfud ;kSfxd
dkcksZfDlfyd vEy dgykrs gSaA ,slhfVd vEy eksuks
dkcksZfDlfyd] vkWDlsfyd vEy MkbdkcksZfDlfyd vEy

o flfVªd vEy VªkbdkcksZfDlfyd vEy gSA
8- ,slhfVd vEy esa fljds tSlh xU/k vkrh gS] ,sflfVd

vEy esa lksfM;e ckbdkcksZusV (NaHCO3) dk tyh;
foy;u feykus ij >kx ds lkFk CO2 xSl fudyrh gS]
;g -COOH lewg rFkk QhukWy esa foHksn dk ijh{k.k gSA

9- ,slhfVd vEy ij Fkk;ksfuy DyksjkbM (SOCl2)] PCl5

;k PCl3 dh vfHkfØ;k ls ,slhfVy DyksjkbM] CH3COCl
lkUæ H2SO4 dh mifLFkfr esa] ,sYdksgkWy dh vfHkfØ;k
ls ,LVj (CH3COOR)] P2O5 }kjk futZyhdj.k ls
,slhfVd ,sugkbMªkbM (CH3CO)2O çkIr gksrs gSaA bu
vfHkfØ;kvksa esa ,slhfVd vEy dk -OH lewg çfrLFkkfir
gksrk gSA

10- veksfu;e ,slhVsV (CH3COONH4) dks xeZ djus ij
,slhVSekbM (CH3CONH2) çkIr gksrk gS tcfd
dSfYl;e ,slhVsV (CH3COO)2Ca dks xeZ djus ij
,slhVksu çkIr gksrk gSA

11- ,slhfVd vEy dh yky QkWLQksjl dh mifLFkfr esa ;k
lw;Z ds çdk”k esa Dyksjhu ls vfHkfØ;k esa esfFky lewg ds
gkbMªkstu ijek.kq Dyksjhu }kjk çfrLFkkfir gks tkrs gSaA

12- ,slhfVd vEy dk eq[;r% mi;ksx [kjirokjuk”kh
(Herbicide)] Ñf=e fljdk fuekZ.k esa] Ñf=e js”ks fuekZ.k
esa fd;k tkrk gSA

13- ,sYdsu ds ,d ;k vf/kd gkbMªkstu ijek.kqvksa dk gSykstu
ijek.kqvksa }kjk çfrLFkkiu djus ij çkIr ;kSfxdksa dks
,sYdsuksa ds gSykstu O;qRiUu dgrs gSaA tSls & CH3X,

,  CHX3

14- esFksu ds VªkbgSyks O;qRiUu (CHX3) gSyksQkWeZ dgykrs
gSaA

15- DyksjksQkWeZ dh lkUæ HNO3 ls vfHkfØ;k }kjk DyksjksfifØu
¼;q) xSl o dhVuk”kh½ rFkk ,slhVksu ds lkFk la?kuu ls
DyksjhVksu ¼fuækdkjh vkS’kf/k½ çkIr gksrs gSaA

16- vkblkslk;ukbM ijh{k.k }kjk DyksjksQkWeZ dh igpku dh
tkrh gSA ;g Qsfyax vfHkdeZd ds lkFk xeZ djus ij
Cu2O dk yky vo{ksi nsrk gSA

17- DyksjksQkWeZ ds ty vi?kVu] jkbej Vheu vfHkfØ;k rFkk
dkfcZy ,sehu vfHkfØ;kvksa ls MkbDyksjksesfFkyhu (:CCl2)
e/;orhZ Lih”kht curh gSaA ¼� &foyksiu vfHkfØ;k½

18- DyksjksQkWeZ dk mi;ksx dhVuk”kh (Insecticide)] Ñf’k
ihM+duk”kh (Agriculture Pesticides) cukus o
foyk;d ds :i esa fd;k tkrk gSA
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vH;klkFkZ ç’u
oLrqfu"B ç’u %&
1- dejs ds rki ij QkWesZfYMgkbM gS &

¼v½  xSl ¼c½ æo
¼l½  Bksl ¼n½ buesa ls dksbZ ugha

2- fdlds ç;ksx }kjk ,sfYMgkbMksa vkSj dhVksuksa esa foHksn
fd;k tk ldrk gS &
¼v½  VkWysu vfHkdeZd ¼c½ lkUæ H2SO4

¼l½  ,sflM ,sugkbMªkbM ¼n½ dkcksZfDlfyd vEy
3- QkWesZfYMgkbM dh veksfu;k ls vfHkfØ;k dk mRikn gS &

¼v½  QkWesZfYMgkbM veksfu;k
¼c½  gSDlk&esfFkyhu&VsVªk ,sehu ¼;wjksVªkWfiu½
¼l½  QkWesZfYMgkbM
¼n½  esfFky ,sehu

4-

;g vfHkfØ;k dgykrh gS &
¼v½  Ýhl iqufoZU;kl
¼c½  ysMjj ekusls vfHkfØ;k
¼l½  dSfutkjks vfHkfØ;k
¼n½  ,sYMksy la?kuu

5- tc QkWesZfYMgkbM dks lksfM;e gkbMªkWDlkbM ds lkFk
vfHkfØr fd;k tkrk gS rks esFksukWy vkSj lksfM;e QkWesZV
curs gSaA ;g vfHkfØ;k dgykrh gS &
¼v½  ifdZu vfHkfØ;k ¼c½ Dystu vfHkfØ;k
¼l½  dSfutkjks vfHkfØ;k ¼n½ ,sYMksy la?kuu

6- Fkk;ksfuy DyksjkbM gS &
¼v½  SOCl2 ¼c½ S2Cl2

¼l½  SO2Cl2 ¼n½ ClSO3H
7- ,slhfVd vEy dh fdlds lkFk vfHkfØ;k djkus ls ,slhfVy

DyksjkbM çkIr ugha gksrk gS &
¼v½  CHCl3 ¼c½ SOCl2

¼l½  PCl3 ¼n½ PCl5

8- LiAlH4 }kjk ,slhfVd vEy dks fuEu esa ifjofrZr fd;k
tkrk gS &
¼v½  esFksu ¼c½ esfFky ,sYdksgkWy
¼l½  ,slhVsfYMgkbM ¼n½ ,fFky ,sYdksgkWy

9- ,slhfVd vEy ds dSfYl;e yo.k ds “kq’d vklou ls
çkIr gksrk gS &

¼v½  ,slhVksu ¼c½ ,slhVsfYMgkM
¼l½  ,Fksu ¼n½ ,slhfVd ,sugkbMªkbM

10- AgBrCOBrCHBrCOOAgCH 23
CCl

23
4  

;g vfHkfØ;k dgykrh gS &
¼v½ gqalMhdj vfHkfØ;k ¼c½ DyhesUlu vkWDlhdj.k
¼l½  dSfutkjks vfHkfØ;k ¼n½ dksYcs vfHkfØ;k

11- gSYkksQkWeZ fdlds Vªkb gSykstu O;qRiUu gSa &
¼v½  ,Fksu ds ¼c½ esFksu ds
¼l½  çksisu ds ¼n½ cSathu ds

12- çdk”k dh mifLFkfr esa ok;q }kjk DyksjksQkWeZ ds /khes
vkWDlhdj.k ls fuEufyf[kr ;kSfxd curk gS &
¼v½ QkWfeZy DyksjkbM ¼c½ QkWLthu
¼l½ Vªkb Dyksjks ,slhfVd vEy ¼n½ QkWfeZd vEy

13- DyksjksQkWeZ ds ,d uewus dks fu”psrd ds :i esa ç;ksx
djus ls igys fdlls ijh{k.k fd;k tkrk gS &
¼v½ AgNO3 foy;u ¼c½ veksfudy CuCl
¼l½  f”kQ vfHkdeZd ¼n½ Y;wdkl vfHkdeZd

14- tc ,sfuyhu foyk;d ds :i esa ,sYdksgkWy dk ç;ksx
djus ij KOH dh mifLFkfr esa DyksjksQkWeZ ds lkFk
vfHkfØ;k djrh gS rc ,d dkSulk nqxZU/k;qDr ;kSfxd
çkIr gksrk gS &

¼v½  ¼c½ 

¼l½  ¼n½ 

15- DyksjksQkWeZ dks flYoj pw.kZ ds lkFk xeZ djus ij çkIr
gksrk gS &
¼v½  CH4 ¼c½ CO2

¼l½  C2H4 ¼n½ C2H2

vfry?kwÙkjkRed ç’u %&
16- QkWesZfYMgkbM dk IUPAC uke ,oa lajpuk lw= fyf[k,A
17- QkWesZfYMgkbM dh PCl5 ls vfHkfØ;k ds mRikn dk uke

fyf[k,A
18- esVk QkWesZfYMgkbM dk lajpuk lw= fyf[k,A
19- fpfdRlk ds {ks= esa QkWesZfYMgkbM ds nks mi;ksx fyf[k,A

20- +  vfHkfØ;k dk uke

,oa mRikn X dk lw= fyf[k,A
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21- Xysf”k;y ,slhfVd vEy fdls dgrs gSa\
22- ,slhfVd vEy dk IUPAC uke ,oa lajpuk lw= fyf[k,A
23- ,slhfVd vEy dks NaHCO3 ls vfHkfØ;k djkus ij

dkSulh xSl fu’dkflr gksrh gS\
24- ,slhfVd vEy dk Ñf’k ds {ks= esa mi;ksx fyf[k,A
25- ,slhfVd vEy ds futZyhdj.k ds mRikn dk uke ,oa lw=

fyf[k,A
26- DyksjksQkWeZ dk IUPAC uke ,oa lajpuk lw= fyf[k,A
27- DyksjksQkWeZ dh “kq)rk dh tkap dSls dh tkrh gS\
28- DyksjksQkWeZ dk jklk;fud lw= o mi;ksx fyf[k,A
29- DyksjksQkWeZ dk Ñf’k ds {ks= esa mi;ksx fyf[k,A
30- DyksjksQkWeZ dh Dyksjhu ls vfHkfØ;k ds mRikn dk lw=

o uke fyf[k,A
31- DyksjhVksu dk lajpuk lw= ,oa mi;ksx fyf[k,A

y?kwÙkjkRed ç’u %&
32- QkWesZfYMgkbM ds HkkSfrd xq.k fyf[k,A
33- QkWesZfYMgkbM dk VkWysu ijh{k.k D;k gS\ le>kb,A
34- QkWesZfYMgkbM dh fuEufyf[kr ds lkFk vfHkfØ;kvksa ds

lehdj.k fyf[k, & ¼1½ HCN ¼2½ esfFky ,sYdksgkWy
35- QkWesZfYMgkbM dh veksfu;k ls vfHkfØ;k dk lehdj.k

fy[kdj mRikn dk lajpuk lw= fyf[k,A
36- dSfutkjks vfHkfØ;k dks le>kb,A
37- dksYcs la”ys’k.k dks le>kb,A
38- ,sflfVd vEy ds HkkSfrd xq.k ,oa nks eq[; mi;ksx

fyf[k,A
39- gqalMhdj vfHkfØ;k le>kb,A
40- ,LVjhdj.k dks mi;qDr mnkgj.k lfgr le>kb,A
41- f”eV vfHkfØ;k le>kb,A
42- fodkcksZfDlyhdj.k fØ;k dks çnf”kZr djus ds fy, mi;qDr

lehdj.k fyf[k,A
43- DyksjksQkWeZ ds HkkSfrd xq.k/keZ fyf[k,A
44- DyksjksQkWeZ dks xgjs jax dh cksryksa esa D;ksa j[kk tkrk gS\

45- DyksjksQkWeZ ds ty vi?kVu dh vfHkfØ;k dks le>kb,A
46- dkfcZy ,sehu vfHkfØ;k fyf[k,A
47- jkbej&Vheu vfHkfØ;k le>kb,A
48- DyksjksQkWeZ dh fuEufyf[kr ls vfHkfØ;kvksa ds lehdj.k

fyf[k, &
¼1½ lkUæ HNO3 ¼2½ lw;Z ds çdk”k esa Cl2 lsA

49- DyksjksQkWeZ ds eq[; mi;ksx fyf[k,A

fucU/kkRed ç’u %&
50- QkWesZfYMgkbM dh fuEufyf[kr ds lkFk vfHkfØ;k,a fyf[k,&

¼1½ CH3MgBr ¼2½ NH2OH ¼3½ 2] 4&Mkb ukbVªks
Qsfuy gkbMªsthu ¼4½ Qsfyax vfHkdeZd ls ¼5½ PCl5

¼6½ lsehdkcsZtkbM
51- fuEufyf[kr vfHkfØ;kvksa dks le>kb, &

¼1½ QkWesZfYMgkbM dk cgqydhdj.k ¼2½ fefJr dSfutkjks
¼3½ ysMjj ekusls vfHkfØ;k ¼4½ nks � &H okys ,sfYMgkbMksa
ds lkFk la?kuu vfHkfØ;kA

52- ,slhfVd vEy dh fuEu ds lkFk vfHkfØ;k,a fyf[k, &
¼1½ SOCl2 ¼2½ NH3 ¼3½ PCl5 ¼4½ NaHCO3 ¼5½ Cl2

53- fuEufyf[kr dks dSls çkIr djsaxs &
¼1½ ,slhfVd vEy ls ,slhfVd ,sugkbMªkbM ¼2½ dSfYl;e
,slhVsV ls ,slhVksu ¼3½ ,slhfVd vEy ls ,FksukWy
¼4½ ,slhfVd vEy ls esfFky ,slhVsV

54- DyksjksQkWeZ dh fuEufyf[kr ds lkFk vfHkfØ;k,s nhft, &
¼1½ ,slhVksu ¼2½ flYoj pw.kZ ¼3½ lw;Z ds çdk”k esa Cl2

¼4½ {kkjd dh mifLFkfr esa QhukWy lsA
55- (a) DyksjksQkWeZ dh fuEufyf[kr vfHkfØ;kvksa dks le>kb,&

¼1½ vkWDlhdj.k ¼2½ vip;u
(b) DyksjksQkWeZ ds mi;ksx rFkk ijh{k.k fyf[k,A

mÙkjekyk
1- ¼v½ 2- ¼v½ 3- ¼c½ 4- ¼c½ 5- ¼l½ 6- ¼v½ 7- ¼v½
8- ¼n½ 9- ¼v½ 10- ¼v½ 11- ¼c½ 12- ¼c½ 13- ¼v½ 14- ¼c½
15- ¼n½
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v/;k;&13
csUthu ,oa dkcksZfDlfyd vEy O;qRiUu

BENZENE AND DERIVATIVES OF CARBOXYLIC ACID

13-1 ,sjkseSfVd gkbMªksdkcZu
(Aromatic Hydrocarbons) &

,sls ;kSfxd ftuesa csUthu oy; mifLFkr gks] ,sjkseSfVd
gkbMªksdkcZu dgykrs gaSA bUgsa ,sjhu Hkh dgk tkrk gSA csUthu
oy; esa N% dkcZu ijek.kq pØh; lajpuk esa jgrs gSA ,sjkseSfVd
gkbMªksdkcZu Ükà[kyk dk iSrd̀ gkbMªksdkcZu csUthu gksrh gSA
csUthu dks loZizFke lu~ 1825 esa ekbdsy QSjkMs us izkIr fd;k
FkkA lu~ 1845 esa gkWQeku us csUthu dks dksyrkj ls iF̀kd
fd;kA

13-2 csUthu  (Benzene) &
csUthu dk v.kqlw= C6H6 gksrk gSA csUthu dh lajpuk

dks fuEukuqlkj ls O;Dr djrs gSa &

 ;k  ;k 

csUthu cukus dh fof/k;ka &
¼1½ lksfM;e csatks,V ls & iz;ksx'kkyk esa lksfM;e csatks,V
ij lksMkykbe (NaOH + CaO) dh vfHkfØ;k }kjk csUthu
cuk;h tkrh gSA

¼2½ QhukWy ls & QhukWy dks ftad pw.kZ ds lkFk xje djus
ij csUthu izkIr gksrh gSA

13-3 HkkSfrd xq.k (Physical Properties) &
1- csUthu ,d jaxghu fof'k"V xa/k ;qDr nzo gSA
2- csUthu ds xyukad o DoFkukad Øe'k% 5.5° C rFkk

80°C gksrs gSA
3- csUthu ty ls gYdh rFkk ty esa vfoys; gSA
4- csUthu ,sYdksgkWy] bZFkj esa 'kh?kzrk ls ?kqy tkrh gSA
5- csUthu vR;Ur Toyu'khy gSA

13-4 jklk;fud xq.k (Chemical Properties)&
¼v½ ;ksxkRed vfHkfØ;k,a &
¼1½ gkbMªkstu dk ;ksx & csUthu fudSy mRizsjd dh
mifLFkfr esa gkbMªkstu ls vfHkfØ;k dj lkbDyksgsDlsu cukrh
gSA bls gkbMªkstuhdj.k dgrs gSA

¼2½ vkstksu dk ;ksx & csUthu dk ,d v.kq vkstksu ds rhu
v.kq ds lkFk ;ksx dj csUthu VªkbvkstksukbM cukrk gS] tks
ty vi?kVu ij rhu v.kq XykbvkWDlsy ds cukrk gSA
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¼3½ Dyksjhu dk ;ksx & ijkcSaxuh izdk'k dh mifLFkfr esa
csUthu Dyksjhu ds rhu v.kq ds lkFk fØ;k dj csUthu
gsDlkDyksjkbM (B.H.C.) cukrh gSA

B.H.C. ,d 'kfDr'kkyh dhVuk'kd gksrk gSA bldk
O;kolkf;d uke xSesDlsu] fyaMsu vFkok 666 gSA
uksV % B.H.C. ,d çfrcaf/kr dhVuk”kd gSA
¼c½ bysDVªkWu Lusgh izfrLFkkiu vfHkfØ;k,a &
¼1½ ukbVªhdj.k & csUthu dks lkUnz HNO3 vkSj lkUnz
H2SO4 ds feJ.k ds lkFk xje djus ij csUthu oy; dk
gkbMªkstu ijek.kq ukbVªks lewg }kjk izfrLFkkfir gks tkrk gS
rFkk ukbVªks csUthu curh gSA

¼2½ lYQksuhdj.k & csUthu dks lkUnz H2SO4 ;k l/kwe
H2SO4 ¼vksfy;e½ ds lkFk xje djus ij csUthu lYQksfud
vEy curk gSA

¼3½ Dyksjhuhdj.k & csUthu AlCl3 dh mifLFkfr eas Dyksjhu
ls vfHkfØ;k djds DyksjkscsUthu cukrh gSA

¼l½ ÝhMsy&Øk¶V~ vfHkfØ;k &
¼1½ ÝhMsy&Øk¶V~ ,sfYdyhdj.k & csUthu ,sfYdy gSykbM
ds lkFk futZy AlCl3 dh mifLFkfr esa ,sfYdy csUthu cukrh
gSA

¼2½ ÝhMsy&Øk¶V~ ,slhfVyhdj.k & csUthu ,slhfVy DyksjkbM

ds lkFk futZy AlCl3 dh mifLFkfr esa ,slhVksQhukWu cukrh
gSA

¼n½ vkWDlhdj.k & csUthu dk oSusfM;e isUVkWDlkbM mRizsjd
dh mifLFkfr esa ok;q }kjk vkWDlhdj.k djus ij eSysbd
,ugkbMªkbM izkIr gksrk gSA

13-5 mi;ksx (Uses) &
1- iz;ksx'kkyk esa vfHkdeZd ds :i esa csUthu iz;qDr gksrh

gSA
2- Åuh diM+ksa dh 'kq"d /kqykbZ esa csUthu dk mi;ksx gksrk

gSA
3- ikWoj ,sYdksgkWy cukus esa dke vkrh gSA
4- olk] jsftu vkSj xU/kd vkfn ds foyk;d ds :i esa

csUthu mi;ksxh gSaA
5- csUthu dk jatdksa] vkS"kf/k;ksa rFkk vusd egRoiw.kZ ,sjkseSfVd

;kSfxdksa ds la'ys"k.k esa mi;ksx gksrk gSA

13-6 dkcksZfDlfyd vEy O;qRiUu &
dkcZfud ;kSfxd ftuesa & COOH lewg mifLFkr gksrk gS
dkcksZfDlfyd vEy dgykrs gSA dkcksZfDlfyd vEyksa dk
lkekU; lw= CnH2n+1COOH ;k RCOOH ;k CnH2nO2

gksrk gSA dkcksZfDlfyd vEy lewg esa dkcZu ijek.kq viuh
mPp vkWDlhdj.k voLFkk esa gksrk gSA
dkcksZfDlfyd vEyksa esa mifLFkr & OH ds LFkku ij & X,
&COOR, &NH2,  &O C2H5 bR;fkn yxk fn;k tk;s rks
cuus okys ;kSfxdksa dks vEy O;qRiUu dgrs gSA
1- ,slhfVy DyksjkbM CH3COCl ¼;fn &OH dks &Cl ls

izfrLFkkfir dj fn;k tk;½
2- ,slhfVd ,sugkbMªkbM CH3COOCOCH3 ¼;fn  &OH

dks & OCOCH3 ls izfrLFkkfir dj fn;k tk,½
3- ,fFky ,slhVsV ¼,LVj½ CH3COOC2H5 ¼;fn &OH

dks &O&C2H5 ls izfrLFkkfir dj fn;k tk,½
4- ,slhVsekbM CH3CONH2 ¼;fn &OH dks &NH2 ls

izfrLFkkfir dj fn;k tk,½
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13-7 ukedj.k
¼v½ fdlh vEy gSykbM dk IUPAC uke muds laxr
dkcksZfDlfyd vEy ds tud gkbMªksdkcZu ds IUPAC uke esa
&e ds LFkku ij &Oylhalide vuqyXu yxkdj izkIr fd;k
tkrk gSA tSls &

CH3&COCl  ,FksukW;y DyksjkbM
¼c½ vEy ,sugkbMªkbM+ ds IUPAC uke gsrq muds laxr vEy
dk IUPAC uke esa vEy ds LFkku ij ,sugkbMªkbM fy[krs
gSA tSls &

  ,Fksuksbd ,sugkbMªkbM

¼l½ ,LVj dk IUPAC uke ^^,sfYdy ,sYdsuks,V** gksrk gSA

¼n½ vEy ,ekbM+ ds IUPACuke laxr vEy ds IUPAC
uke esa &oic acid ds LFkku ij amide vuqyXu yxkdj
djrs gSA

23 CONHCH   ,FksusekbM

13-8 fojpu dh fof/k;ka &
¼v½ ,slhfVy DyksjkbM (CH3COCl) &
¼i½ ,slhfVd vEy dh PCl3, PCl5 ;k SOCl2 ds lkFk fØ;k
djkus ij ,slhfVy DyksjkbM izkIr gksrk gSA

23 SOClCOOHCH    HClSOCOClCH 23

HkkSfrd xq.k & ;g rh[kh xa/k dk jaxghu l/kwe nzo gSA bldk
DoFkukad 325 K gksrk gSA ;g dkcZfud foyk;d tSls &
DyksjksQkeZ] bZFkj vkfn esa foys; gSA
¼1½ jklk;fud xq.k & ,slhfVy DyksjkbM dk ty vi?kVu
djokus ij ,slhfVd vEy izkIr gksrk gSA

HClCOOHCHOHCOClCH 323 

¼2½ veksfu;k ls vfHkfØ;k & ,slhfVy DyksjkbM veksfu;k ls
vfHkfØ;k djds ,slhVSekbM cukrk gSA

ClNHCONHCHNH2COClCH 42333 

bl vfHkfØ;k dks vehuks vi?kVu (Ammonolysis) dgrs
gSA
¼3½ jkstueq.M vfHkfØ;k & Pd | BaSO4 mRizsjd dh
mifLFkfr esa mcyrh gqbZ tkbyhu esa ,slhfVy DyksjkbM dk
gkbMªkstu }kjk vip;u djus ij ,slhVsfYMgkbM curk gSA

HClCHOCHHCOClCH 3
4BaSOPd

23   

¼4½ ,slhfVy DyksjkbM dk LiAlH4 ;k NaBH4 }kjk  vip;u
djus ij ,sYdksgy curk gSA

HClOHCHCHH2COClCH 23
4NaBH/4LiAlH

23  

¼5½ lksfM;e ,slhVsV ls fØ;k & ,slhfVy DyksjkbM dks
futZy lksfM;e ,slhVsV ds lkFk xeZ djus ij ,slhfVd
,sugkbMªkbM curk gSA
CH3COCl  +

¼6½ xzhU;kj vfHkdeZd ls vfHkfØ;k & ,slhfVy DyksjkbM
xzhU;kj vfHkdeZd ds lkFk vfHkfØ;k djds dhVksu cukrk gSA

¼7½ ÝhMsy&Øk¶V vfHkfØ;k & futZy AlCl3 mRizsjd dh
mifLFkfr esa csathu dks ,slhfVy DyksjkbM ls vfHkfØ;k djkrs
gS] rks ,slhfVyhdj.k gksrk gS rFkk ,slhVksQhukWu curk gSA

¼8½ lfØ; gkbMªkstu ;qDr ;kSfxdksa ls vfHkfØ;k &
,slhfVy DyksjkbM lfØ; gkbMªkstu ;qDr ;kSfxdksa ds lkFk
vfHkfØ;k djds ,ekbM cukrk gSA

 

     

,slhfVy DyksjkbM ds mi;ksx & ;g ,d egRoiw.kZ
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,sflfVyhdkjd vfHkdeZd gS ftldh lgk;rk ls ,sYdksgkWfyd]
QhukWfyd rFkk ,ehuks lewgksa dh v.kqvksa esa mifLFkfr ,oa
la[;k dk eku Kkr fd;k tk ldrk gSA bldh lgk;rk ls
,slhVSekbM] ,slhfVd ,sugkbMªkbM] ,fFky ,slhVsV vkfn dk
la”ys’k.k fd;k tkrk gSA

¼c½ ,slhfVd ,sugkbMªkbM &
fojpu dh fof/k;ka &
¼1½ futZy lksfM;e ,slhVsV rFkk ,slhfVy DyksjkbM ds feJ.k
dks vklfor djus ij ,slhfVd ,sugkbMªkbM curk gSA

    ,slhfVd ,sugkbMªkbM

HkkSfrd xq.k & ;g ,d rh[kh xa/k okyk jaxghu nzo gSA bldk
DoFkukad 412 K gSA ;g bZFkj] csUthu vkfn dkcZfud foyk;dksa
esa foys; gSA
jklk;fud xq.k &
¼1½ ty vi?kVu & ,slhfVd ,sugkbMªkbM ty vi?kfVr
gksdj vEy cukrs gSA

 ,slhfVd vEy
¼2½ veksfu;k ls vfHkfØ;k & ,slhfVd ,su gkbMªkbM veksfu;k
ls vfHkfØ;k djds ,slhVsekbM cukrk gSA

     ,slhVsekbM     veksfu;e
     ,slhVsV

¼3½ gkbMªkstu DyksjkbM ls vfHkfØ;k & ;g 'kq"d HCl ls
fØ;k djds ,slhfVy DyksjkbM cukrk gSA

¼4½ PCl5 ls vfHkfØ;k & ,slhfVd ,sugkbMªkbM PCl5 ls
vfHkfØ;k djds ,slhfVy DyksjkbM cukrk gSA

¼5½ ÝhMsy Øk¶V vfHkfØ;k & futZy AlCl3 dh mifLFkfr
es a cs athu ,slhfVd ,ugkbMªkbM ls vfHkfØ;k djds
,slhfVyhdj.k }kjk ,slhVksQhukWu cukrk gSA

¼6½ vip;u & ,slhfVd ,sugkbMªkbM dk bZFkj foy;u esa
LiAlH4 }kjk vip;u djus ij ,FksukWy curk gSA

¼7½ ifdZu vfHkfØ;k & ,slhfVd ,ugkbMªkbM dh ,sjkseSfVd
,sfYMgkbM ds lkFk lksfM;e ,slhVsV dh mifLFkfr esa vfHkfØ;k
djkus ij izkIr mRikn dk ty vi?kVu djus ij fluSfed
vEy izkIr gksrk gSA bls ifdZu vfHkfØ;k dgrs gSA

,slhfVd ,ugkbMªkbM ds mi;ksx &
¼1½ dkcZfud ;kSfxdksa esa -OH o -NH2 lewg dh mifLFkfr

o la[;k ds fu/kkZj.k esaA
¼2½ jatd o Ñf=e js”ke ds la”ys’k.k esaA
¼3½ ,slhfVyhdkjd ds :i esa ç;ksx”kkyk vfHkdeZd esaA
¼4½ ,fLifju] ,slhVsfuykbM] Qsfuy ,slhVsV vkfn ds vkS|ksfxd

mRiknu esaA

¼l½ ,fFky ,slhVsV &
fojpu dh fof/k;ka &
¼1½ ,sYdksgy ij dkcksZfDlfyd vEy dh fØ;k }kjk &
Xysf'k;y ,slhfVd vEy dks lkUnz H2SO4 dh mifLFkfr esa
,fFky ,sYdksgy ds lkFk xeZ djus ij ,fFky ,slhVsV curk gSA

CH COOH + CH CH OH3 23

bl vfHkfØ;k dks ,LVjhdj.k Hkh dgrs gSA
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HkkSfrd xq.k & ,fFky ,slhVsV Qyksa tSlh e/kqj xa/k okyk
jaxghu nzo gSA bldk DoFkukad 350 K gksrk gSA ;g ty esa
vkaf'kd foys; rFkk ,d mnklhu nzo gSA
jklk;fud xq.k &
¼1½ ty vi?kVu & ,fFky ,slhVsV dk ty vi?kVu djokus
ij vEy ;k muds yo.k curs gSA

OHHCCOOHCHOHHCOOCCH 523
SOH.dil

2523
42  

,slhfVd vEy  ,FksukWy

OHHCCOONaCHNaOHHCOOCCH 523523 

{kkjd ds lkFk ty vi?kVu dks lkcquhdj.k Hkh dgrs gSA
¼2½ veksfu;k ds lkFk vfHkfØ;k & ,fFky ,slhVsV dh
veksfu;k ds lkFk vfHkfØ;k djkus ij ,slhVSekbM curk gSA

OHHCCONHCHNHHCOOCCH 52233523 

     ,slhVSekbM     ,FksukWy
;g fØ;k vehuks vi?kVu dgykrh gSA
¼3½ PCl5 ;k SOCl2 ds lkFk vfHkfØ;k & bl vfHkfØ;k
esa ,slhfVy DyksjkbM curk gSA

¼4½ vip;u &
¼i½ Na + C2H5OH ls vipf;r gksdj ,fFky ,slhVsV]
,sYdksgkWy cukrk gSA bl vip;u dks cwoks Cykad vip;u
dgrs gSaA

¼ii½ ,fFky ,slhVsV] LiAlH4 ds lkFk bZFkj foy;u esa vipf;r
gksdj ,sYdksgkWy cukrk gSA

¼5½ Dystu la?kuu & lksfM;e bFkkWDlkbM dh mifLFkfr esa
,sfFky ,slhVsV ds nks v.kq ijLij la?kfur gksdj ,slhVks
,slhfVd ,LVj ¼,fFky ,lhVks ,slhVsV EAA½ cukrs gSaA

   

¼6½ xzhU;kj vfHkdeZd ds lkFk vfHkfØ;k &
¼i½ vuqikr 1 % 1 ¼,LVj % xzhU;kj vfHkdeZd½ & ,LVj o
xzhU;kj vfHkdeZd leku vuqikr esa gksus ij dhVksu curk gSA

  

¼ii½ vuqikr 1 % 2 ¼,LVj % xzhU;kj vfHkdeZd½ & bl
vuqikr esa fØ;k djds rr̀h;d ,YdksgkWy cukrs gSA

+ CH MgBr3

  
H

   

      rr̀h;d ,sYdksgkWy
,fFky ,slhVsV ds mi;ksx &
¼1½ Ñf=e js”ke o IykfLVd fuekZ.k esaA
¼2½ rsy] olk] xksan] jsftu] lsyqykst] isUV] okfuZ”k vkfn esa

foyk;d ds :i esaA
¼3½ ,slhVks,slhfVd ,LVj ds fuekZ.k esaA
¼4½ [kk| inkFkks± esa lqxU/kh ds :i esaA

¼n½ ,slhVSekbM &
fojpu dh fof/k;k¡ &
¼1½ iz;ksx'kkyk fof/k & veksfu;e ,slhVsV dks xeZ djds
iz;ksx'kkyk esa ,slhVSekbM cuk;k tkrk gSA
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OHCONHCHCOONHCH 22323 

,slhVSekbM

HkkSfrd xq.k & ,slhVSekbM jaxghu fØLVyh; Bksl gSA bldk
xyukad 355 K gS rFkk DoFkukad 495 K gSA ;g ty ,oa
,sYdksgy esa foys; gSA v'kq) ,slhVSekbM esa lM+s pwgs tSlh
xa/k vkrh gSA

jklk;fud xq.k &
¼1½ mHk;/kehZ izd`fr & ,slhVSekbM vuqukn ds dkj.k
mHk;/kehZ izd̀fr n'kkZrk gSA ;g ,d nqcZy vEy ,oa nqcZy {kkj
dh Hkkafr O;ogkj djrk gSA bldks mHk;/kehZ yo.k dgrs gSaA
,slhVSekbM esa vuqukn dks fuEu izdkj n'kkZ ldrs gSA

¼i½ nqcZy {kkjh; izd`fr & ;g izcy vdkcZfud vEyksa ds izfr
vfr nqcZy {kkj dk O;ogkj djrk gS ,oa muds lkFk yo.k
cukrk gSA

HCl.CONHCHHClCONHCH 2323 

                     

¼ii½ nqcZy vEyh; izd`fr & ,slhVSekbM ejD;wfjd vkWDlkbM
ds lkFk lgla;kstd eD;wZfjd ;kSfxd cukrk gSA ;g fØ;k
nqcZy vEyh; y{k.k iznf'kZr djrh gSA

  OHHgCONHCHHgOCONHCH2 22323 

¼2½ ty vi?kVu & ,slhVSekbM dk vEy] {kkj ;k mnklhu
ek/;e esa ty vi?kVu djok;k tk ldrk gSA

 ,slhfVd vEy

 ,slhfVd vEy

lksfM;e ,slhVsV
¼3½ vip;u & Na + C2H5OH ;k LiAlH4 }kjk ,slhVSekbM
dk vip;u djus ij ;g izkFkfed ,ehu nsrk gSA

OHNHCHCHH4CONHCH 2223
LiAlH/OHHCNa

23
452   

    ,Fksuehu
¼4½ futZyhdj.k & ,slhVSekbM dks P2O5 ds lkFk xeZ djus
ij futZyhdj.k }kjk esfFky lk;ukbM curk gSA

OHCNCHCONHCH 23
,OP

23
52   

                      esfFky lk;ukbM
¼5½ ukbVªl vEy ds lkFk vfHkfØ;k & ,slhVSekbM ukbVªl
vEy HNO2 ls fØ;k djds ,slhfVd vEy nsrk gS o N2 xSl
fudyrh gSA

¼6½ PCl5 ds lkFk vfHkfØ;k & PCl5 ds lkFk xeZ djus ij
vafre mRikn esfFky lk;ukbM curk gSA

  esfFky lk;ukbM
¼7½ gkWQeku czksesekbM vfHkfØ;k & tc fdlh ,ekbM dks
czksehu o {kkjd ds lkFk xeZ fd;k tkrk gS rks ,d izkFkfed
,sehu izkIr gksrk gSA ftlesa ,ekbM dh rqyuk esa ,d dkcZu
ijek.kq de gksrk gSA ;g vfHkfØ;k gkWQeku czksesekbM vfHkfØ;k
dgykrh gSA

OH2COKKBr2NHCHKOH4BrCONHCH 23223223  

,slhVSekbM               esfFky ,sehu
OH2COKKBr2NHHCKOH4BrCONHHC 2322562256  

cSUtkekbM                 ,sfuyhu
vEy O;qRiUuksa dh fØ;k'khyrk dk Øe fuEu gksrk gSA
,slhfVy DyksjkbM > ,slhfVd ,ugkbMªkbM > ,fFky ,slhVsV
> ,slhVSekbM
,slhVsekbM ds mi;ksx &
¼1½ ç;ksx”kkyk esa esFksuehu cukus esaA
¼2½ mPp rki ij foyk;d ds :i esaA
¼3½ vkæZrkxzkgh gksus ds dkj.k peM+s o dkxt vkfn dks

eqyk;e djus esaA
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¼;½ ;wfj;k ¼ ½ & dkcksZfud vEy H2CO3

,d f}HkLeh; vLFkkbZ vEy gS tks nks çdkj ds ,ekbM cukrk
gS &

;wfj;k dks loZçFke :ys (Roulle) us lu~ 1773 esa ew=
(Urine) ls iF̀kd fd;k ftlls bldk uke ;wfj;k iM+kA ;g
çksVhu mikiP; dk vfUre mRikn gSA tks euq’; rFkk vU;
Lru/kkjh thoksa ds “kjhj ls ew= ds :i esa fudy tkrk gSA
,d LoLFk o;Ld O;fDr çfrfnu yxHkx 30 xzke ;wfj;k ew=
ds :i esa mRlftZr djrk gSA ;g igyk dkcZfud inkFkZ gS
ftls Ogksyj (Wohler) us veksfu;e lk;usV ls la”ysf’kr
fd;k Fkk vkSj ftlls tSo cy fl)kUr /kjk”kk;h gks x;k FkkA
;wfj;k dk IUPAC uke ,feuks esFksuSekbM gSA

fojpu dh fof/k;k¡ &
¼1½ ew= ls & ew= dks lkUæ djus ds ckn mldh lkUæ
HNO3 ls fØ;k djkus ij ;wfj;k ukbVªsV ds fØLVy iF̀kd gks
tkrs gSa] ftUgsa ikuh esa ?kksydj csfj;e dkcksZusV ls fo?kfVr dj
nsrs gSaA

    

;wfj;k dks vfHkfØ;k feJ.k ls ,YdksgkWy }kjk fu’df’kZr dj
fy;k tkrk gSA
;wfj;k cukus dh ç;ksx’kkyk fof/k ¼Ogksyj la’ys"k.k½&

PB3KCNO4OPbKCN4 43  b
  iksVsf”k;e lk;usV

424424 SOKCNONH2SO)NH(KCNO2 

   veksfu;e lYQsV  veksfu;e lk;usV

HkkSfrd xq.k & ;g ,d “osr fØLVyh; Bksl gS ftldk
xyukad 132° C gSA ;g ty ,oa ,YdksgkWy esa foys; rFkk
bZFkj esa vfoys; gSA bldk tyh; foy;u fyVel ds çfr
mnklhu gksrk gSA

jklk;fud xq.k &
¼1½ {kkjdh; çÑfr &

  42222242222 OCHNCONHHOCHCONHNH2 

     ;wfj;k  vkWDlsfyd        ;wfj;k vkWDlsysV
   vEy     ¼”osr vo{ksi½

¼2½ ty vi?kVu & ruq vEy ;k {kkjd ds lkFk mckyus ij
;s ty vi?kfVr gks tkrs gSaA

lks;kchu esa fo|eku ,Utkbe ;wfj,l (Urease) Hkh ;wfj;k
dk ty vi?kVu dj nsrk gSA lkoZtfud ew=k”k;ksa esa tks
nqxZU/k vkrh gS og veksfu;k ds dkj.k gh gksrh gSA ok;qe.My
esa fo|eku lw{e thok.kq ekbØksdksdl ;wfj,l (Micrococus
Urease) ew= esa fo|eku ;wfj;k dks ty vi?kfVr djds
veksfu;k eqDr djrs gSaA
¼3½ ukbVªl vEy ds lkFk fØ;k & ;wfj;k ukbVªl vEy ls
fo?kfVr gksdj N2 xSl eqDr djrk gSA

¼4½ {kkjdh; czksehu ds lkFk fØ;k &

OHNaBrONaBrNaOH2Br 22 

 NaOH2NaOBr3NCONHH 22

OH3NaBr3CONaN 2322 

bl fof/k }kjk N2 dk vk;ru Kkr dj ;wfj;k dk ek=kRed
vkdyu fd;k tkrk gSA
¼5½ ,slhfVyhdj.k &

HClCONHCOCHNHCOClCHCONHNH 32322 

   ,slhfVy ;wfj;k ¼;wjkbM½
¼6½ pØh; ;wjkbMksa dk fuekZ.k &

CO
CO
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CO
CO

¼7½ QkWesfYMgkbM ls fØ;k &

 

Mkb esfFkykWy ;wfj;k ds v.kq ijLij vFkok QkWesZfYMgkbM
;wfj;k ds v.kqvksa ds lkFk la?kuu cgqyhdj.k vfHkfØ;k }kjk
cgqyd cukrs gSa ftUgsa ;wfj;k&QkWesZfYMgkbM jsftu dgk tkrk
gSA
;wfj;k ds mi;ksx &
¼1½ moZjd ds :i esaA
¼2½ ukbVªkslsyqykst foLQksVd ds LFkkbZdkjd ds :i esaA
¼3½ QkWesZfYMgkbM ;wfj;k jsftu cukus esaA
¼4½ gkbMªsthu vfHkdeZd rFkk lsehdkcsZtkbM ds fuekZ.k esaA
¼5½ fuækdkjh ohjksuy] dkyk vktkj] Toj fLVuSehu tSlh

vkS’kf/k;ksa ds fuekZ.k esaA

13-9 rsy ,oa olk (Oils and Fats) &
fXyljkWy o mPp olk vEyksa ls cus Vªkb&,LVj rsy

;k olk dgykrs gSaA budks fXyljkbM ;k fXylfjy ,LVj Hkh
dgrs gSaA olk ;k rsy dh lajpuk fuEufyf[kr lkekU; lw=
}kjk iznf'kZr dh tk ldrh gSA

 olk ;k rsy dk lkekU; lw= ¼fXyljkbM½

mijksDr lkekU; lw= esa R1CO,  R2CO, R3CO
leku ;k fHkUu izdkj ds ,sfly lewg gks ldrs gSaA ;fn rhuksa
izdkj ds ,fly lewg leku gksa rks fXyljkbM dks ljy
fXyljkbM dgrs gSaA olk ;k rsy esa fHkUu izdkj ds ,sfyy
lewg mifLFkr gksa rks fXyljkbM dks fefJr fXyljkbM dgrs
gSaA tSls &

bl izdkj rsy ;k olk mPp eksuksdkcksZfDlfyd
vEyksa ¼olk vEy½ ds fXyljkbM gksrs gSa½ fXyljkbM+ esa
mifLFkr dqN larÌr o vlarÌr olk vEy fuEufyf[kr gSa &
lar`Ir vEy % C15H31COOH ¼ikfefVd vEy½

C17H35COOH ¼fLV,sfjd vEy½
vlar`Ir vEy % C17H33COOH ¼vksfyd vEy½

C17H31COOH ¼fyuksyhbd vEy½

rsy vkSj olk esa vUrj &
1- rsy vkSj olk esa dksbZ jklk;fud vUrj ugha gS] tks

fXyljkbM lk/kkj.k rki ¼20 ls 25° C½ ij Bksl gS]
mudks olk dgrs gSa vkSj tks nzo gS mudks rsy dgrs gSaA

2- rsy esa vlarÌr olk vEyksa ds fXyljkbM ik, tkrs gSa
tcfd olk esa larÌr olk vEyksa ds fXyljkbM~l dh
ek=k vf/kd gksrh gSA lk/kkj.k rki ij olk & lwvj dh
pchZ] i'kq dh pchZ vkfn A lk/kkj.k rki ij rsy &
ewaxQyh dk rsy] ljlksa dk rsy vkfnA

rsy vkSj olk dk fo'ys"k.k &
rsy vkSj olk esa miflFkr olk vEy ds izdkj dh tkap
fuEufyf[kr ijh{k.kksa ds }kjk dh tkrh gS &
(i) vEy eku (Acid Value) & ,d g rsy ;k olk dks

mnklhu djus ds fy, vko';d iksVSf'k;e gkbMªkWDlkbM
(KOH) ds mg dh la[;k mldk vEy eku dgykrh
gSA vEy eku inkFkZ esa mifLFkr eqDr vEy dks n'kkZrk
gSA

(ii) vk;ksMhu eku (Iodine Value) & vk;ksMhu ds g dh
og la[;k tks 100 g rsy ;k olk ls la;ksx djrh gS]
rsy ;k olk dk vk;ksMhu eku dgykrh gSA ;g rsy ;k
olk esa mifLFkr vEyksa dh vlarf̀Ir dh ek=k dks iznf'kZr
djrk gSA

(iii)lkcquhdj.k (Saponification Value) & ,d g
olk ;k rsy ds iw.kZ ty &vi?kVu ls cus olk vEy dks
mnklhu djus ds fy, vko';d ikVSf'k;e gkbMªkWDlkbM
(KOH) ds mg dh la[;k rsy ;k olk dk lkcquhdj.k
eku dgykrk gSA ;g eku rsy ;k olk ds v.kqHkkj dk
eki gksrk gSA

(iv) jkbdVZ&ekbly eku (Reichert-Meissel Value)&
ty vi?kfVr 5 g olk ;k rsy ls izkIr vklqr dks
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mnklhu djus ds fy, 0.10 N KOH ds vko';d mL
olk ;k rsy dk jkbdVZ&ekbly eku dgykrk gSA ;g
eku olk ;k rsy es a mifLFkr Hkki es a ok"i'khy
eksuksdkcksZfDlfyd vEyksa dh ek=k dks n'kkZrk gSA

olk ;k rsy izkIr djus dh fof/k;k¡ &
(i) xeZ djds & thoksa esa mifLFkr Bksl olk dks xeZ djus

ij nzo :i esa cny tkrh gSA bls fQYVj rFkk voyfEcr
djds vyx fd;k tkrk gSA

(ii) ;kfU=d fof/k & ewaxQyh] vylh rFkk ljlksa vkfn ds
chtksa dks csyukdkj jksyj ;k vU; rjhdksa ls nckdj
ouLifr rsy fudkyk tkrk gSA rsy fudkyus ds ckn
izkIr [kyh dks tkuojksa dks f[kykus ds fy, mi;ksx esa
yh tkrh gSA

(iii) foyk;dksa }kjk fu"d"kZ.k & rsy ;k olk dks dkcZfud
foyk;dksa }kjk fu"d"kZ.k djds Hkh izkIr fd;k tk ldrk
gSA

rsy ,oa olk ds HkkSfrd xq.k &
1- lk/kkj.k rki ij rsy nzo vkSj olk Bksl gksrs gSaA
2- ;s ty esa vfoys; gksrs gSaA
3- ;s ty ls gYds gksrs gSaA
4- ;s dkcZfud foyk;dksa tSls & ,sYdksgkWy] bZFkj] csUthu

vkfn esa foys; gksrs gSaA
5- ;s ty ds lkFk fgykus ij dksykWbMh foy;u ¼ik;l½

cukrs gSaA

rsy ,oa olk ds jklk;fud xq.k &
¼1½ ty vi?kVu & rsy o olk dk mPp rki o mPp nkc
ij ruq H2SO4 dh mifLFkfr esa ty vi?kVu djus ij
fXyljkWy vkSj olk vEy curs gSaA

¼2½ lkcquhdj.k & rsy ;k olk dk lksfM;e gkbMªkWDlkbM
foy;u }kjk ty vi?kVu djus ij lkcqu vkSj fXyljkWy
curk gS] bl vfHkfØ;k dks lkcquhdj.k dgrs gSA

¼3½ rsyksa dk dBksjhdj.k ;k gkbMªkstuhdj.k & rsyksa esa
vlarÌr olk vEy ds fXylsjkbM+ gksrs gSaA vlarÌr vEy ds
fXylsjkbM+ dks larÌr vEy ds fXylsjkbM+ esa cnyuk rsyksa dk
gkbMªkstuhdj.k dgykrk gSA dBksjhdj.k ls nzo rsy Bksl
¼;k dBksj :i½ esa cny tkrs gSaA gkbMªkstuhdj.k ds fy,
mPp rki ij Ni mRizsjd dh mifLFkfr esa H2 xSl izokfgr
djrs gSaA

ouLifr rsyksa ds gkbMªkstuhdj.k }kjk ouLifr ?kh cuk;k
tkrk gSA
¼4½ gkbMªkstu vi?kVu & ;fn gkbMªkstu dks olk ;k rsy
esa ls vf/kdrk esa izokfgr fd;k tk, rks fXyljkWy rFkk
,sYdksgkWy izkIr gksrk gSA

rsy ,oa olk ds mi;ksx & 1- lkcqu cukus esaA 2- vkS"kf/k ds
:i esaA 4- fXyljkWy rFkk eksecfÙk;k¡ cukus esaA 5- vylh dk
rsy isUV~l cukus esa dke vkrk gSA

13-10 lkcqu (Soap) &
lk/kkj.k lkcqu mPp olk vEyksa ds lksfM;e ;k

iksVSf'k;e yo.k gksrs gSaA lkcqu cukus esa ukfj;y dk rsy]
fcukSyk dk rsy] egqvk dk rsy] ewaxQyh dk rsy] fry dk
rsy] vj.Mh dk rsy vkfn iz;qDr fd, tkrs gSaA bu rsyksa dks
lksfM;e gkbMªkWDlkbM ¼ykbZ½ ls fØ;k djokdj lkcqu izkIr
fd;k tkrk gSA

;g vfHkfØ;k lkcquhdj.k dgykrh gSA

lkcqu cukus dh fof/k;k¡ & lkcqu fuEufyf[kr nks fof/k;ksa
}kjk cuk;k tkrk gS &
¼v½ xeZ fof/k & og̀n~ ek=k esa lkcqu cukus ds fy, bl
fof/k dk mi;ksx fd;k tkrk gS D;ksafd bl fof/k }kjk izkIr
lkcqu lLrk ,oa mÙke curk gSA bl fof/k esa iz;qDr midj.k
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fp= esa n'kkZ;k x;k gSA bl fof/k esa fuEufyf[kr in gksrs gSA

¼1½ mckyuk & fi?kyh gqbZ olk ;k rsy dks yksgs dh cM+h&cM+h
Vafd;ksa esa ysdj Hkki }kjk xeZ fd;k tkrk gSa mcyrs olk ;k
rsy esa {kkjd dk foy;u /khjs&/khjs Mkyk tkrk gSA blls olk
;k rsy dk lkcquhdj.k gks tkrk gSA

¼2½ yo.k fØ;k & lkcquhdj.k iw.kZ gksus ds i'pkr~ ued dk
foy;u Mkydj lkcqu dks vo{ksfir fd;k tkrk gSA xeZ
djrs jgus ls nks lrg cu tkrh gSA Åij dh lrg lkcqu dh
rFkk uhps dh lrg fXyljkWy] ued ,oa 'ks"k {kkjdh; foy;u
dh gksrh gSA fupyh lrg dks VksaVh ls fudkydj fXyljhu
¼fXyljkWy½ izkIr dj fy;k tkrk gSA
¼3½ leiwjd fØ;k & yksgs ds d<+kg esa 'ks"k lkcqu dks ty
ds lkFk mckyk tkrk gS vkSj mls B.Mk gksus fn;k tkrk gSA
lkcqu dh Åijh lrg uyksa }kjk fudky yh tkrh gS vkSj Hkki
ls xeZ Vadh esa Hkst nh tkrh gSA ;gk¡ ij lkcqu esa Hkkjo)Zd]
jax ,oa lqxfU/kr inkFkZ feyk, tkrs gSaA blds i'pkr~ lkcqu
dks lk¡pksa esa Mkydj Bksl gksus fn;k tkrk gSA fQj dkVdj
fVfd;k ij dEiuh dh eksgj yxkdj vkd"kZd iSfdax djds
cktkj esa Hkst fn;k tkrk gSA
¼c½ B.Mh fof/k & ,d d<+kbZ esa rsy ;k olk dks yxHkx
50°C ij xeZ djds mlesa dkWfLVd lksMk foy;u dh mfpr
ek=k feyk nh tkrh gSA feJ.k dks ydM+h ds M.Ms ls yxkrkj
fgykrs jgrs gSaA lkcquhdj.k fØ;k ds QyLo:i lkcqu vkSj
fXyljkWy curk gSA vc blesa vko';drkuqlkj Hkkjo)Zd] jax
,oa lqxfU/kr inkFkZ feyk nsrs gSaA izkIr lkcqu esa {kkj] fXyljkWy
vkSj olk dh v'kqf);k¡ gksrh gSaA

13-11 lkcqu dh dk;Zfof/k &
lkcqu ds v.kq ds nks fljs gksrs gSaA igyk fljk

gkbMªksdkcZu dh yEch Ükà[kyk gS tks rsy esa ?kqyu'khy gS vkSj
nwljk dkcksZfDlysV yo.k fljk gS tks fd ikuh esa ?kqyu'khy
gSA tc lkcqu dks ?kksyrs gSa tks blds v.kq feydj ikuh dh
lrg ij ,d v.kq fQYe cukrs gSa ftlesa dkcksZfDlysV fljk
rks ikuh esa ?kqyk jgrk gS vkSj gkbMªksdkcZu fljk v?kqyu'khy
gksus ds dkj.k ikuh ls gVdj ckgj dh vksj jgrk gSA bl
rjg ikuh ds dbZ lkjs v.kq ,d lkFk dk;Z djrs gSaA tc
diM+s dks gkFk ls elyk ;k mckyk tkrk gS rks xUnxh] tks
fd olk] rsy ;k feV~Vh ds :i esa gksrh gS] ikuh esa dksykbMh
d.kksa ds :i esa vk tkrh gSA bl izdkj diM+k xUnxh ls eqDr
gks tkrk gSA

ugkus o diM+s /kksus ds lkcqu esa vUrj &
lkj.kh 1

13-12 la'ysf"kr viektZd ¼fMVtsZUV½ &
lkcqu dBksj ty esa mi;ksx ugha vk ldrs] vr%

la'ysf"kr viektZdksa dk vkfo"dkj gqvkA la'ysf"kr viektZd
lkcqu ds xq.k j[kus okys ,sls inkFkZ gSa tks dBksj rFkk vEyh;
ikuh esa Hkh mi;ksxh gSaA ;s lYQksfud vEy ;k ,sfYdy
gkbMªkstu lYQsV ds yo.k gksrs gSaA viektZdksa esa ,d fljk
vk;fud gksrk gS tks ty esa ?kqyu'khy gksrk gSA ;g fljk
v.kq dk flj (Head) dgykrk gSA v.kq dk cpk gqvk Hkkx tks
fd gkbMªksdkcZu dh yEch Ükà[kyk  gksrh gS] iw¡N (Tail)
dgykrk gSA ;g Hkkx rsy esa ?kqyu'khy gksrk gSaA tSls &
lksfM;e ykWfjy lYQsV ,d la'ysf"kr viektZd dk mnkgj.k
gSA

ykbZ rsy

iEi lkcqu

ugkus dk lkcqu diM+s /kksus dk lkcqu

1- ;s lLrs olk ;k rsy ls 
cuk, tkrs gSaA 

2- buesa Hkkjo)Zd o vk;ru 
c<+us ds fy, lLrs inkFkZ 
feyk, tkrs gSaA 

3- {kkjd dh v'kqf) mifLFkr 
gksus ds dkj.k Ropk dks 
uqdlku igq¡pk ldrs gSaA

1- ;s vPNh xq.k okyh olk 
;k rsy ls cuk, tkrs gSaA 

2- buesa cf<+;k lqxfU/kr 
inkFkZ feyk, tkrs gSaA 

3- ;s Ropk dks uqdlku ugha 
igq¡pkrs gSaA
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vU; mnkgj.k & lksfM;e MksMsdkby csUthu lYQksusV] lsikfeu]
,FkkWDlhysV uksfuyQhukWy vkfnA lkekU; fMVtsZUV esa ik,
tkus okys vo;o ;kSfxd fuEufyf[kr gksrs gSa& ¼1½ lksfM;e
,sfYdy csUthu lYQksusV ¾ 18% ¼2½ feV~Vh gVkus okyk
inkFkZ ¾ 3% ¼3½ >kx nsus okyk inkFkZ ¾ 3% ¼4½ lksfM;e
VªkbikWfyQkWLQsV¾50% ¼5½ la{kkj.kjks/kh¾6% ¼6½ izdk'kh;
pednkj inkFkZ ¾ 0.3% ¼7½ ikuh o vU; ¾ 19-7%A
lkcqu vkSj la'ysf"kr viektZd esa vUrj &

lkj.kh 2

13-13 ekse (Wax) &
mPp olk vEyksa vkSj mPp eksuksgkbfMªd ,sYdksgkWyksa

ds ,LVj ekse dgykrs gSaA ;s rsy o olk ls fHkUu gksrs gSaA
budk lkekU; lw= RCOOR' gksrk gSA tSls & (i) e/kq ekse
(Bees Wax) and C15H31COOC30H61 ¼ekbfjfly ikfeVsV½A
(ii) dkuksZck ekse (Carnauba Wax) & C25H51COOC30H61

¼ikbfjfly fljksVsV½A (iii) LiesZlsVh ekse (Spermaceti Wax)
and C15H31COOC16H33 ¼flfjy ikfeVsV½A (iv) iSjkfQu
ekse (Paraffin Wax) & ;g mPp ,sYdsuksa (C20 ls C30) dk

feJ.k gksrk gSA ;g isVªksfy;e dk izHkkth vklou djds izkIr
fd;k tkrk gSA ;g izkd̀frd ekse ls fHkUu gksrk gSA

ekse ds mi;ksx &
¼1½ cwV ikWfy'k] ydM+h dh ikWfy'k cukus esaA ¼2½ eksecÙkh
cukus esaA ¼3½ okfuZ'k] L;kgh] ekWMy vkfn cukus esaA ¼4½ ekseh
dkxt cukus esaA

egÙoiw.kZ fcUnq
1- ç;ksx”kkyk esa Ogksyj }kjk loZçFke fufeZr dkcZfud inkFkZ

;wfj;k gSA
2- ;wfj;k dk IUPAC uke ,ehuks esFksusekbM gksrk gSA
3- ;wfj;k dk lw{e thok.kq (Micro Cocus Urease) }kjk

ty vi?kVu ls veksfu;k eqDr gksrh gSA
4- ;wfj;k dh QkWesZfYMgkbM ls fØ;k }kjk ;wfj;k QkWesZfYMgkbM

jsftu dk fuekZ.k gksrk gSA
5- ;wfj;k dh vkWDlsfyd vEy ,oa esyksfud vEy ls fØ;k

}kjk pØh; ;wjkbM dk fuekZ.k gksrk gS ftudk mi;ksx
vkS’k/kh; :i esa fd;k tkrk gSA

6- ;wfj;k dk mi;ksx fuækdkjh ohjksuy] dkykvktkj Toj
LVhosfeu tSlh vkS’kf/k;ksa ds fuekZ.k esa fd;k tkrk gSA

7- eksuksdkcksZfDlfyd vEy (RCOOH) esa &OH lewg dks
vU; lewg (Z) ls izfrLFkkfir djus ij izkIr ;kSfxd
dkcksZfDlfyd vEy O;qRiUu dgykrs gSaA

8- fXyljkWy o mPp olk vEyksa esa cus Vªkb&,LVj rsy ;k
olk dgykrs gSaA  budks fXyljkbM Hkh dgrs gSaA

9- mPp olk vEyksa ds lksfM;e ;k iksVSf'k;e yo.k lkcqu
dgykrs gSaA lkcqu dk lkekU; lw= RCOONa gksrk gS
tSls & C17H35COONa ¼lksfM;e LVh,sjsV½A

10- viektZd ¼fMVtsZUV½ dk dBksj o vEyh; ikuh esa iz;ksx
fd;k tk ldrk gSA

11- mPp olk vEy vkSj mPp eksuksgkbfMªd ,sYdksgkWy ds
,LVj ekse dgykrs gSaA budk lkekU; lw= RCOOR'
gksrk gSA tSls & C15H31COOC30H61 ¼e/kq ekse½A

vH;klkFkZ iz'u
oLrqfu"B ç’u %&
1- fuEufyf[kr esa ls lokZf/kd fØ;k'khy gS &

¼v½  CH3COCl ¼c½ (CH3CO)2O
¼l½  CH3COOC2H5 ¼n½ CH3CONH2

2- C6H5CONH2 dh gkWQeku czksesekbM vfHkfØ;k }kjk
cuus okyk mRikn gS &

lkcqu la'ysf"kr viektZd

1- ;s mPp eksuksgkbfMªd 
,sYdksgkWy ds lksfM;e 
,sfYdy lYQsV gksrs gSaA 

2- budk lkekU; lw= 
gksrk gSA

3- viektZd dk tyh; 
foy;u mnklhu gksrk 
gSA

4- viektZd dBksj ty esa 
Hkh mi;ksxh gS D;ksafd ;s 
dBksj ty esa mifLFkr 
vk;uksa ls fØ;k djds 
vfoys; yo.k ugha cukrs 
gSaA

5- viektZdksa dks ikWfyQkWLQsV 
ds lkFk dBksj ty esa 
feykus ij dBksj ty dks 
eǹq fd;k tk ldrk gSA 

ROSO O Na2 +&  

1- ;s mPp olk vEyksa ds 
lksfM;e ;k iksVSf'k;e 
yo.k gksrs gSaA  

2- budk lkekU; lw= 
 gksrk gSA 

3- lkcqu dk tyh; foy;u 
{kkjh; gksrk gSA

4- lkcqu dBksj ty esa dke 
ugha vkrs gSa D;ksafd lkcqu 
dBksj ty esa mifLFkr 
vk;uksa ls fØ;k djds 
vfoys; yo.kk s a e s a 
vo{ksfir dj nsrk gSA

5- lkcqu ls dBksj ty dks 
eǹq ugha fd;k tk ldrk 
gSA

RCOONa
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¼v½  C6H5COOH ¼c½ C6H5CH2NH2

¼l½  C6H5COCl ¼n½ C6H5NH2

3- fdlh ,sfYMgkbM dh (C2H5O)3Al ls fØ;k djus ij
curk gS &
¼v½  ,LVj ¼c½ vEy
¼l½  vEy gSykbM ¼n½ ,ekbM

4- rsy ;k olk ,LVj gS &
¼v½  fXyljkWy o mPp olk vEyksa ds
¼c½  fXyljkWy o vEyksa ds
¼l½  ,sYdksgkWy o mPp olk vEyksa ds
¼n½  XykbdkWy o mPp olk vEyksa ds

5- lkcquhdj.k dh fØ;k esa ty vi?kVu fd;k tkrk gS &
¼v½  ,LVj dk NaOH ls
¼c½  ,sflM ,ugkbMªkbM dk NaOH ls
¼l½  ,sflM gSykbM dk vEy ls
¼n½  ,sflM gSykbM dk {kkjd ls

6- VªkbLVh,jhu gS &
¼v½  ,sYdksgkWy ¼c½ lk/kkj.k fXylSjkbM
¼l½  fefJr fXylSjkbM ¼n½ ,sehu

7- la'ysf"kr fMVtsZUV dk mi;ksx fd;k tk ldrk gS &
¼v½  ènq ty esa ¼c½ cksjkWy ;qDr ty esa
¼l½  dBksj o vEyh; ty esa ¼n½ mijksDr lHkh esa

8- la'ysf"kr fMVtsZUV esa fMVtsZUV dh ek=k gksrh gS &
¼v½  18% ¼c½ 1.8%
¼l½  8.1% ¼n½ 80%

9- Ñf’k ;wfj;k dk mi;ksx gksrk gS &
¼v½  dhVuk”kd esa ¼c½ ènk laj{k.k esa
¼l½  moZjd ds :i esa ¼n½ mijksDr lHkh esa

vfry?kwÙkjkRed iz'u %&
10- fofHkUu vEy O;qRiUuksa dh fØ;k'khyrk dk Øe fyf[k,A
11- ,slhfVy DyksjkbM dh Pd-BaSO4 dh mifLFkfr esa

vip;u ls cuus okys mRikn dk uke fyf[k,A

12- rsy ;k olk dk lkekU; lw= fyf[k,A
13- lkcqu fdls dgrs gSa\
14- la'ysf"kr fMVtsZUV fdls dgrs gSa\
15- jklk;fud nf̀"V ls ekse fdls dgrs gSa\
16- iSjkfQu ekse fdls dgrs gSa\
17- ^vk;ksMhu eku* fdls dgrs gSa\

y?kwÙkjkRed iz'u %&
18- fuEufyf[kr lehdj.kksa dks iwjk djds mRikn ds uke

fyf[k, &

¼i½ ?NHCOOHCH 33 

¼ii½ ?CHOHCO)COCH( COONaCH
5623

3  

19- gkWQeku czksesekbM vfHkfØ;k dks le>kb,A
20- lkcquhdj.k fdls dgrs gSa\
21- rsy vkSj olk dk fo'ys"k.k dSls fd;k tkrk gS\
22- rsy vkSj olk esa vUrj nhft,A
23- ugkus o diM+s /kksus ds lkcqu esa vUrj nhft,A
24- e/kq ekse] dkuksZck ekse rFkk LiesZlsVh ekse ds lw= o

jklk;fud uke fyf[k,A
fucU/kkRed iz'u %&
25- fuEufyf[kr ij fVIi.kh fyf[k, &

¼i½ Dystu la?kuu ¼ii½ ,LVjhdj.k
26- ifdZu vfHkfØ;k dks le>kb,A
27- rsy ;k olk izkIr djus dh fof/k;ksa dk o.kZu dhft,A
28- lkcqu cukus dh xeZ fof/k dk lfp= o.kZu dhft,A
29- lkcqu dh dk;Zfof/k le>kb;sA ;s viektZdksa ls fdl

izdkj fHkUu gS] vUrj Li"V dhft,A

mÙkjekyk
1- ¼v½ 2- ¼n½ 3- ¼v½ 4- ¼v½ 5- ¼v½ 6- ¼c½ 7- ¼l½
8- ¼v½ 9- ¼l½
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v/;k;&14
ç;ksx'kkyk ds midj.k ,oa vfHkdeZd

EQUIPMENTS AND REAGENTS USED IN LABORATORY

ç;ksx'kkyk esa dke vkus okys vko';d midj.kksa ,oa vfHkdeZdksa dh lkekU; tkudkjh gksuk vko';d gSA
14-1 ç;ksx'kkyk ds vko';d midj.k (Important Equipment of Laboratory) &

Ø-la- midj.k mi;ksx
1- yksgs dh gFkksM+h inkFkksZ dks ihVus ds dke vkrh gSaA
2- jklk;fud rqyk inkFkksZ dk Hkkj Kkr djus ds fy,
3- HkSfrd rqyk inkFkksZ dk Hkkj Kkr djus ds fy,
4- pkdw dBksj inkFkksZ dks dkVus ds fy,
5- uiuk tkj æOk inkFkksZ dk vk;ru ekius ds fy,
6- IykfLVd ckYVh foy;u cukus gsrq
7- bysDVªksM pkydrk Kkr djus esa
8- d‚ij rkj ifjiFk cukus ds fy,
9- ckyw Å"ed ¶ykLd ;k ok"iu I;kyh dks xeZ djus esa
10- NSuh Bksl inkFkZ ¼Vhu iÙkh½ esa xïs djus esa
11- cuZj inkFkksZ dks xje djus esa
12- LVSaM C;wjsV] ij[kuyh] ¶ykLd o tkj j[kus esa
13- ok"iu I;kyh inkFkksZ dks ok"i'khy djus esa
14- dhi foy;u Mkyus esa ,oa Å/oZikru fØ;k esa
15- fpeVh ij[kuyh dks idM+us esa
16- ij[kuyh inkFkksZ ds ijh{k.k esa
17- C;wjsV inkFkksZ dh ukWeZyrk] eksyjrk ,oa lkaærk Kkr djus esa
18- C;wjsV LVSaM C;wjsV dks fLFkj djus esa
19- chdj foy;u Mkyus esa ¼50] 100] 250] 500 mL½
20- dksfudy ¶ykLd foy;u Mkyus esa ¼100] 250] 500 mL½
21- FkekZehVj foy;u dk rkieku Kkr djus esa
22- C;wjsV DysEi C;wjsV ds foy;u dks jksdus o fudkyus esa
23- fFklsy dhi foy;u ¶ykLd esa Mkyus gsrq
24- fiisV ukWeZyrk] eksyjrk ,oa lkaærk Kkr djus ds fy, foy;u dh

fu/kkZfjr ek=k Mkyus esa ¼5] 10] 20] 25 mL½
25- xSl tkj xSl Hkjus esa

vuqHkkx&3 ¼çk;ksfxd½
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26- jcj tsM ¼d‚dZ½ tkj ;k ¶ykLd dks can djus esa
27- fudkl uyh xSl dks tkj esa Hkjus o ¶ykLd esa ls fudkyus esa
28- iF̀kDdkjh dhi gYds o Hkkjh æo dks vyx djus esa
29- la?kfu= fudkl uyh dks xeZ gksus ls cpkus ds fy,] bles ty Hkjk jgrk gS
30- vklou ¶ykLd inkFkksZ ds vklou djus esa
31- fQYVj i= foy;u Nkuus esa
32- dk¡p dh NM+ foy;u dks feykus esa
33- ikWflZysu I;kyh inkFkksZa dks xeZ djus esa
34- yksgs dh tkyh cuZj ds Åij j[kus ds fy,
35- Xykl LV‚ij C;wjsV ds inkFkZ dks cgus ls jksdus gsrq] vk;ruh ¶ykLd ij <Ddu yxkus gsrq
36- vk;ruh ¶ykLd foy;u dk vk;ru Kkr djus esa] fuf'pr vk;ru dk foy;u cukus esa
37- DoFku uyh æo inkFkksZ dks mckyus esa
38- VkSax (Tong) dSaphuqek midj.k] xeZ midj.kksa o oLrqvksa dks idM+us esa
39- dk¡p dh uyh ftles vkj&ikj fNæ gksrk gS] ç;ksxks esa dke ysrs gS
40- Qqduh 'kq"d ijh{k.k djus esa
41- vfHkdeZd cksry vfHkdeZd dks Hkjus esa
42- /kkou cksry vo{ksi rFkk vU; midj.kksa dks /kksus esa
43- cqUlu cuZj inkFkksZ dks xeZ djus esa
44- ty Å"ed inkFkksZ dks de rki ij xeZ djus esa
45- ih-,p- (pH) ehVj ih-,p- eku Kkr djus esa
46- pkydrk ehVj fo|qr pkydrk Kkr djus esa
47- Lispqyk vfHkdeZd dks rksyrs le; mi;ksx djus esa
48- fuokZr iai ènk ds larÌr isLV dks fudkyus esa
49- cqduj dhi ènk ds larÌr isLV dks Nkuus esa
50- fQYVfjax ¶ykLd cqduj dhi ,oa fuokZr iai }kjk ènk ds larÌr isLV dks Nkuus esa

14-2 ç;ksx'kkyk esa dke vkus okys vko';d vfHkdeZd (Important Reagents of Laboratory) &
Ø-la- lkekU; uke jklk;fud uke lw=
1- vEy jkt 1 Hkkx lkUæ HNO3 o 3 Hkkx HCl HNO3 + 3 HCl
2- Cyhfpax pw.kZ dSfYl;e Dyksjks gkbiksDyksjkbV CaOCl2

3- uhyk FkksFkk dkWij lYQsV CuSO4.H2O
4- dkWfLVd iksVkW'k iksVSf'k;e gkbMªkWDlkbM KOH
5- dkWfLVd lksMk lksfM;e gkbMªkWDlkbM NaOH
6- pkWd] pwuk] iRFkj] ekcZy [kfM+;k dSfYl;e dkcksZusV CaCO3

7- fpyh lkWYV ihVj lksfM;e ukbVªsV NaNO3

8- ,Ile lkWYV eSXuhf'k;e lYQsV MgSO4.7 H2O
9- Qk;j MsEi ¼ek'kZ xSl½ esFksu CH4

10- xSysuk ySM lYQkbM PbS
11- Xyscj lkWYV lksfM;e lYQsV Na2SO4.10 H2O
12- gjk dlhl QSjl lYQsV FeSO4.7 H2O
13- vk;ju ikbjkbV~l vk;ju MkblYQkbM FeS2

14- pwus dk ikuh] pwus dk nw/k] cq>k pwuk dSfYl;e gkbMªkWDlkbM Ca(OH)2
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15- yqukj dkWfLVd flYoj ukbVsªV AgNO3

16- eSXuhf'k;k eSXuhf'k;e vkWDlkbM MgO
17- xa/kd dk rstkc lY¶;wfjd vEy H2SO4

18- IykLVj vkWQ iSfjl gkbMªsVsM dSfYl;e lYQsV 2CaSO4.H2O
19- DokVZ~t ¼flfydk½ flfydu vkWDlkbM SiO2

20- ikjk edZjh Hg
21- fcuk cq>k pwuk dSfYl;e vkWDlkbM CaO
22- yky lhlk VªkbIyafcd VsVªkDWlkbM Pb3O4

23- lk/kkj.k ued lksfM;e DyksjkbM NaCl
24- ukSlknj veksfu;e DyksjkbM NH4Cl
25- lkWYV ihVj iksVSf'k;e ukbVsªV KNO3

26- /kksus dk lksMk lksfM;e dkcksZusV Na2CO3.10H2O
27- [kkus dk lksMk lksfM;e ckb dkcksZusV NaHCO3

28- ued dk rstkc gkbMªksDyksfjd vEy HCl
29- 'kksjs dk rstkc ukbfVªd vEy HNO3

30- czkbu ?kksy lksfM;e DyksjkbM NaCl
31- diwj & C 1 0H1 6O
32- fQVdjh & K2SO4Al2 (SO4)3.24H2O
33- Mp~ esVy 4 Hkkx rkack + 1 Hkkx tLrk Cu + Zn

14-3 fo'ys"k.k gsrq ijh{k.k i= (Testing Papers for Analysis) &
1- MkbØksesV isij 2- ysM ,lhVsV isij 3- LVkpZ isij
4- LVkpZ vk;ksMkbM isij 5- fyVel isij 6- gYnh isij (Turmeric Paper)

14-4 ç;ksx'kkyk esa dke vkus okys vEy ,oa {kkjd vfHkdeZd ,oa mudh lkUærk (Acid and Base
Raegents used in Laboratory and their Concentration) &
Ø-la- vfHkdeZd dk uke lw= lkUærk ¼yxHkx½

1- lkUæ vEy %
(i) lY¶;wfjd vEy H2SO4 36 N
(ii) gkbMªksDyksfjd vEy HCl 12 N
(iii) ukbfVªd vEy HNO3 16 N
(iv) Xysf'k;y ,slhfVd vEy CH3COOH 17 N

2- ruq vEy %
(i) lY¶;wfjd vEy H2SO4 5 N
(ii) gkbMªksDyksfjd vEy HCl 5 N
(iii) ukbfVªd vEy HNO3 5 N
(iv) ,slhfVd vEy CH3COOH 5 N

3- {kkjd %
(i) veksfu;e gkbMªkWDlkbM NH4OH 5 N
(ii) lksfM;e gkbMªkWDlkbM NaOH 5 N
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14-5 vU; vfHkdeZdksa dh tkudkjh &
Ø-la- vfHkdeZd lw=
1- veksfu;e ,slhVsV CH3COONH4

2- veksfu;e dkcksZusV (NH4)2CO3

3- veksfu;e vkWDlsysV (NH4)2C2O4.H2O
4- veksfu;e lYQsV (NH4)2SO4

5- veksfu;e eksfyCMsV (NH4)6MO7O24.4H2O
6- csfj;e DyksjkbM BaCl2.2H2O
7- czksehu ty Br2 tyh;
8- dSfYl;e DyksjkbM CaCl2.2H2O
9- Dyksjhu ty Cl2 tyh;
10- dksckYV ukbVsªV Co (NO3)2.6H2O
11- dkWij lYQsV CuSO4.5H2O
12- Qsfjd DyksjkbM FeCl3.6H2O
13- ysM ,slhVsV (CH3COO)2Pb.3H2O
14- eD;wZfjd DyksjkbM HgCl2

15- iksVSf'k;e ØksesV K2CrO4

16- iksVSf'k;e Qsjkslk;ukbM K4Fe(CN)6

17- iksVSf'k;e ijeSaXusV KMnO4

18- QhukWy¶Fksfyu ---
19- flYoj ukbVsªV AgNO3

20- MkblksfM;e gkbMªkstu QkWLQsV Na2HPO4.12H2O
21- lksfM;e ,slhVsV CH3COONa
22- lksfM;e ukbVªksçqlkbM Na2[Fe(CN)5NO].2H2O
23- VkbVu ;syks ---
24- LVkpZ dk foy;u ---
25- ,yqfeuksu ---
26- esXuslksu ---
27- VkWysu vfHkdeZd ---
28- esfFky jsM ---
29- N-Qsfuy ,UFkzsfufyd vEy ---
30- ikVSf'k;e ukbVªkbV KNO2

31- ;wfuolZy lwpd ---

14-6 iz;ksx'kkyk esa vko';d lko/kkfu;k¡ &
jlk;u iz;ksx’kkyk esa dk;Z djrs le; vkidks

fofHkUu jlk;uksa] dk¡p ds lkeku] midj.kksa vkfn dks mi;ksx
djrs le; dqN ckrksa dk fo’ks"k /;ku j[kuk pkfg,s] ftlls
iz;ksx’kkyk esa fdlh Hkh izdkj dh vfiz; ?kVuk ls cpk tk
ldrk gSA
iz;ksx’kkyk esa j[kh tkus okyh vko’;d lko/kkfu;k¡ &
1- loZizFke vkidks Kkr gksuk pkfg, fd vkt iz;ksx’kkyk

esa D;k dk;Z djuk gSA mlls lEcfU/kr funsZ’kksa dks /;ku
ls i<+s ,oa nksgjk ysaA

2- iz;ksx’kkyk esa vuq’kklughurk ,oa vkil esa ckrphr
ugha djsaA

3- vH;kl djrs le; izk;ksfxd iqfLrdk lkFk j[ksaA
4- iz;ksx’kkyk lgk;d ;k ekxZn’kZd }kjk fn;s x;s funsZ’kksa

dk vuqlj.k djsaA
5- fdlh izdkj dh leL;k ds lek/kku ds fy, f’k{kd ls

ijke'kZ djsaA
6- dk;ZLFky dh LoPNrk dk fo’ks"k /;ku j[ksaA
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7- iz;ksx’kkyk esa j[ks vuko’;d lkeku@jlk;u dks u
Nq,] u p[ksa] u lwa?ks] vko’;d gks rks f’k{kd ;k iz;ksx’kkyk
lgk;d ls tkudkjh ysosaA

8- iz;ksx laca/kh vko’;d midj.k ;k dk¡p ds lkeku ;k
jlk;u dks ysrs le; vPNh izdkj ls tk¡p dj ysaA

9- fdlh Hkh jlk;u dks xeZ djrs le; ij[kuyh@
¶ykLd@ chdj dk eq¡g nhokj dh rjQ frjNk j[kuk
pkfg,A

10- fudkl uyh ;k dkdZ dks vius fufnZ"V midj.k ij
lgh rjg ls yxkuk pkfg,A

11- vfHkdeZd dk mi;ksx djrs le; cksry ij fy[ks uke
dks vo’; ns[ksaA mi;ksx ds Ik’pkr cksry iqu% vius
LFkku ij gh j[ksaA

12- dk¡p ds VwVs lkeku dks Q’kZ ij u Mkydj dpjk ik=
esa MkysaA

13- fdlh Hkh jlk;u dk foy;u vf/kd ek=k esa ugha
cukuk pkfg,A blls jlk;u dh cckZnh dks jksdk tk
ldrk gSA

14- iz;ksx’kkyk esa vf/kd VkbV ;k <hys&<kys diM+s ugha
iguus pkfg,A ges’kk ,izu dk mi;ksx djuk pkfg,A

15- iz;ksx’kkyk esa vkil esa ckrphr ugha djuk pkfg,
cfYd ,dkxzfpr gks dj dke djuk pkfg,A

16- ued dk rstkc (HCl) ;k xa/kd dk rstkc (H2SO4)
;fn 'kjhj ds fdlh Hkkx ij fxj tk;s arks ml txg dks
ckj&ckj B.Ms ikuh ls /kksuk pkfg,A

17- fiisV dks lko/kkuhiwoZd Hkjsa vkSj mlds foy;u dks ,d
lkFk ugha [khapsA fiisV dks gok ls [kkyh ugha djuk
pkfg,A

18- rstkc dk foy;u IykfLVd ds crZu@ik= esa cukuk
pkfg;sA

19- foy;u dks ydM+h ds foyksMd }kjk feykuk pkfg,A
20- iz;ksx’kkyk esa ,d&nwljs Nk= ls U;wure nwjh cukdj

dke djuk pkfg,A
21- veksfu;k cksry dks [kksyrs le; mldk eq¡g nhokj dh

rjQ j[kuk pkfg, rFkk cksry dks T;knk fgykuk ugha
pkfg,A

22- dHkh Hkh vEy esa ikuh ugha Mkyuk pkfg,A
23- gkbMªkstu ¶yksjkbM vEy dks dk¡p ds crZu esa ugha

Mkyuk pkfg, vU;Fkk ;g vEy cksjks flfydsV dk¡p dks
?kksy nsrh gSA

24- iz;ksx’kkyk esa mi;ksx gksus okys fofHkUu midj.kksa dks
fn;s x;s funsZ’kksa ds vuqlkj gh mi;ksx djuk pkfg,A

25- ok"Ik’khy xSl ;k dkcZfud jlk;u foy;uksa dks T;knk
xgjh&xgjh lkal ls lwa?kuk ugha pkfg,A
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v/;k;&15
jklk;fud foy;u cukuk

PREPARATION OF CHEMICAL SOLUTION

xq.kkRed fo’ys"k.k esa ;kSfxdksa ds rÙoksa vkSj ewydksa dks
muds fo’ks"k xq.kksa vFkok fo’ks"k vfHkfØ;kvksa ds izs{k.k }kjk Kkr
fd;k tkrk gSA bl izdkj ds fo’ys"k.kksa esa vEyfefr vkSj
{kkjfefr vuqekiu ,oa vkWDlhdj.k&vip;u vuqekiu ds nkSjku
fofHkUu jklk;fud foy;uksa dh vko’;drk iM+rh gSaA dqN
jklk;fud foy;uksa dh lkUnzrk Kkr jgrh gS] lkFk gh dqN dh
lkUnzrk] Kkr lkUnzrk ds foy;u ls vuqekiu }kjk Kkr djrs
gSA bl v/;k; esa ge fofHkUu jklk;fud foy;u cukus ds ckjs
esa tkudkjh izkIr djsaxsA lkFk gh ;g Hkh tkusaxs fd foy;u
fdrus izzdkj ds gksrs gSaA

15-1 çkekf.kd foy;u (Standard Solution) & og
foy;u ftldh lkUnzrk Kkr gksrh gS] izkekf.kd ;k ekud
foy;u dgykrk gSA ,sls foy;u ls fdlh vk;ru eas foys;
inkFkZ dh ek=k dh x.kuk dh tk ldrh gSA ,sls foy;u dks Kkr
foy;u Hkh dgrs gSaA

15-1-1 ekud foy;u cukuk & ekud foy;u ds ,d
fuf’pr vk;ru dks fiisV dh lgk;rk ls 'kadq:ih ¼dksfudy½
¶ykLd esa Hkj dj] vKkr lkUnzrk ds foy;u dk C;wjsV dh
lgk;rk ls vuqekiu djrs gSaA
vEy vkSj {kkjdksa ds fy, izkjfEHkd ekud inkFkZ fuEufyf[kr
gS%
¼v½ vEyh; foy;uksa ds izek.khdj.k ds fy, izkjfEHkd ekud
inkFkZ ¼ty esa foys;½ &
¼1½ futZy lksfM;e dkcksZusV (A.R)
¼2½ lksfM;e VsVªkcksjsV % ‘'kq) cksjsDl (A.R)
¼c½ {kkjdh; foy;uksa ds fy, izkjfEHkd ekud inkFkZ &
¼1½ vkWDlsfyd vEy (A.R)
¼2½ lfDlfud vEy (A.R)

lk/kkj.kr% izcy vEy ¼gkbMªkWDyksfjd] lY¶;wfjd vEy vkfn½
;k izcy {kkjd ¼lksfM;e ,oa iksVSf’k;e gkbMªkWDlkbM½ iw.kZ
'kq)rk essa izkIr ugha gksrsA vr% budk izekf.kd foy;u ljyrk
ls ugha cuk;k tk ldrkA blfy, igys budk yxHkx lkUnzrk
dk foy;u cukdj mldk izek.khdj.k dj ysrsa gSA
vEyksa ;k {kkjdksa ds foy;uksa dh lkUnzrk izdV djus ds fy,
dqN bdkbZ 'kCnksa dk iz;ksx fd;k tkrk gSA

15-1-2 ukWeZy foy;u (Normal Solution) & ;fn ,d
yhVj foy;u esa inkFkZ dk ,d xzke rqY;kadh Hkkj foys; gks rc
;g inkFkZ dk ukeZy foy;u ;k N dgykrk gSA bl foy;u
dh ukeZyrk 1N dgykrh gSA

15-1-3 eksyj foy;u (Molar Solution) & tc fdlh
foy;u ds ,d yhVj esa inkFkZ dk ,d xzke v.kq Hkkj foys;
gksrk gS rc og inkFkZ dk eksyj foy;u ;k M dgykrk gSA
bl foy;u dh eksyjrk 1M dgykrh gSA

15-2 xzke  rqY;kadh  Hkkj (Gram  Equivalent    Weight)&
15-2-1 vEy dk xzke rqY;kadh Hkkj (Gram  Equivalent
Weight of Acid) & fdlh vEy dk g rqY;kadh Hkkj ml dk
og Hkkj gS ftlesa mnklhuhdj.k ds fy;s ,d xzke eksy gkbMªkstu
vk;u izkIr gksrs gSA vr% ;g og la[;k gS tks fd vEy ds
eksyj nzO;eku dks izfrLFkkiuh; gkbMªkstu ijek.kqvksa dh la[;k
ls foHkkftr djus ls izkIr gksrh gSA vFkkZr~
vEy dk xzke rqY;kadh Hkkj =

vEy dk eksyj nzO;eku

vEy ls izkIr izfrLFkkiuh; gkbMªkstu ijek.kq dh la[;k

vFkok
vEy esa mifLFkr izfrLFkkuh; gkbMªkstu ijek.kq dh la[;k
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mnkgj.kkFk Z &
HCl vkSj H2SO4 dk xzke rqY;kadh Hkkj

HCl dk rqY;kadh Hkkj =
HCl dk eksyj nzO;eku

vEy eas mifLFkr izfrLFkkiuh; gkbMªkstu ijek.kq dh la[;k

     5.36
1

5.36


H2SO4 dk xzke rqY;kadh Hkkj =

H2SO4dk eksyj nzO;eku

vEy esa mifLFkr izfrLFkkiuh; gkbMªkstu ijek.kq dh la[;k

  49
2
98



15-2-2 {kkjd dk xzke rqY;kadh Hkkj (Gram  Equivalent
Weight of Base) & fdlh {kkjd dk g rqY;kadh Hkkj og
Hkkj gS tks ,d g mol gkbMªkstu vk;u ds lkFk la;ksx djrh
gSA mnkgj.kkFkZ &

       NaOH dk eksyj nzO;eku
NaOH dk g rqY;kadh Hkkj = 

1

15-2-3 vkWDlhdkjd dk rqY;kadh Hkkj (Equivalent
Weight of Oxidising Agent) & vkWDlhdkjd inkFkZ og
gS tks bysDVªWWku xzg.k dj vipf;r gks tkrk gSA
vkWDlhdkjd dk rqY;kadh Hkkj   =

vk;u Hkkj ;k eksyj nzO;eku

    xzg.k fd;s x, bysDVªksuksa dh la[;k
mnkgj.k & vEyh; ek/;e esa iksVSf’k;e ijesaXusV dk rqY;kadh
Hkkj Kkr djuk
2KMnO4+3H2SO4  K2SO4+2MnSO4+3H2O + 5[O]

;k

MnO4
– + 8H+ + 5e–   Mn2+  + 4H2O

    Mn (+7)    Mn (+2)

KMnO4 dk eksyj nzO;eku = 39.1 + 54.93+(416) = 158.03
xzg.k fd;s x;s bysDVªksu = 5

vr% KMnO4 dk rqY;kadh Hkkj 5
03.158

  ¾ 31-6

15-2-4 vipk;d dk rqY;kadh Hkkj (Gram  Equivalent
Weight of Reducing Agent) & og inkFkZ tks bysDVªkWu
dk ifjR;kx dj vkWDlhd̀r gks tkrk gS] vipk;d dgykrk
gSA
vipk;d dk rqY;kadh Hkkj =

eksyj nzO;eku ;k vk;u Hkkj

ifjR;kx fd, x, bysDVªkWuksa dh la[;k

mnkgj.k & QSjl lYQsV ;k QSjl veksfu;e lYQsV dk
vkWDlhdj.k QSfjd lYQsV esa gksrk gSA

Fe2+   Fe3+ +  e–

bl izdkj ,d bysDVªkWu dk ifjR;kx gksrk gSA

(i) QSjl lYQsV ( 4 2FeSO . 7H O ) dk eksyj nzO;eku
= 55.88 + 32.06 + (416) + 7 (18.016)
= 278.052 @  278

ifjR;kx fd, x, bysDVªkWu  = 1

vr% QSjl lYQsV dk rqY;kadh Hkkj 1
278



= 278
(ii) QSjl veksfu;e lYQsV ( 4FeSO . (NH4)2 4SO .6H2O)
dk eksyj nzO;eku

FeSO4 = 151.94
(NH4)2SO4 = 132.124

6H2O = 108.096
dqy eksyj nzO;eku = 392.16
ifjR;kx fd, x, bysDVªkWu = 1

vr% QSjl veksfu;e lYQsV dk rqY;kadh Hkkj 1
16.392



    = 392.16
vEy&{kkjd vuqekiu esa vfUre fcUnq ij feyk;s x;s vEy vkSj
{kkjd dh xzke rqY;kadh la[;k cjkcj gksrh gSA bu vuqekiuksa
esa lkUnzrk dh x.kuk blh fl)kUr ij vk/kkfjr gSA bl
fl)kUr dks rqY; vuqikr dk fl)kUr dgrs gSaA

15-3 lkUnzrk dh x.kuk & rqY; vuqikr ds fu;ekuqlkj
Þtc inkFkZ vfHkfØ;k djrs gSa rc ;g vfHkfØ;k muds rqY;kadh
Hkkjksa ds vuqikr esa gksrh gSAÞ vr% leku vk;ru ,d & nwljs
ls iw.kZ :i ls vfHkfØ;k djsaxsA ;fn ,d foy;u dh ukeZyrk
Kkr gks rks vuqekiu djds nwljs foy;u dh ukWeZyrk Kkr dh
tk ldrh gSA vFkkZr~
Kkr foy;u dk vk;ru  bldh ukWeZyrk ¾

vKkr foy;u dk vk;ru  bldh ukWeZyrk
;k   V1  N1 = V2  N2
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;gka V1 vkSj N1 Kkr gS vkSj vuqekiu }kjk V2 Kkr gks tkrk
gSA bl izdkj pkj la[;kvksa es ls rhu Kkr gSa vkSj pkSFkh la[;k
dh x.kuk dh tk ldrh gSA

2

11
2 V

NVN 


gL–1 esa lkUnzrk Kkr djus ds fy, ukWeZyrk dks vKkr foy;u
esa foys; inkFkZ ds rqY;kadh Hkkj ls xq.kk fd;k tkrk gSaA

gL–1 esa lkUnzrk 



2

11

V
NV

 rqY;kadh Hkkj

15-4 lwpd (Indicator) & vEy&{kkjd vuqekiu esa dbZ
çdkj ds lwpd ç;ksx esa fy, tkrs gSa ijUrq lk/kkj.kr% nks
lwpdksa dk iz;ksx vf/kdrj fd;k tkrk gSA lwpd dh mifLFkfr
esa foy;u dk jax mldh vEyh;rk ;k {kkjdh;rk ij fuHkZj
djrk gS] D;ksafd bu lwpdksa dh fuEufyf[kr fo’ks"krk;sa gSa &
1- ;s lwpd vEyh; rFkk {kkjdh; foy;u esa vyx & vyx jax
nsrs gSaA
2- vEyh; ;k {kkjdh; ek/;e ls {kkjdh; ;k vEyh; ek/;e
ifjorZu gksus ij lwpd dk jax cny tkrk gSA
vEy vkSj {kkjd dh nks Jsf.k;ka gSa] tks mudh vEyh; ;k
{kkjdh; lkeF;Z ij fuHkZj djrh gSaA gkbMªkWDyksfjd] ukbfVªd
vkSj lY¶;wfjd vEy izcy vEy dgykrs gSaA budh rqyuk esa
,slhfVd vEy ,d nqcZy vEy gSaA NaOH  vkSj  KOH izcy
{kkjd gSaA budh rqyuk esa /kkou lksMk (Na2CO3 . 10H2O)
,d nqcZy {kkjd gSA
vEy&{kkjd vuqekiuksa esa lkj.kh ds izFke LrEHk esa Åij ¼igys½
dh vksj fy[ks inkFkZ fiisV esa vkSj uhps dh vksj fy[ks inkFkZ
C;wjsV esa ysus pkfg, ugha rks vfUre fcUnq dks Kkr djus ds iz;kl
eas dfBukbZ gksxhA

vEy&{kkjd iz;qDr vuqekiu vuqekiu vuqekiu
vuqekiu ds lwpd ds izkjEHk ds vUr ds vUr esa
izdkj esa lwpd esa lwpd foy;u

dk jax dk jax dh izdf̀r
izcy vEy & QhukWYk¶Fksfyujaxghu xqykch {kkjdh;
izcy {kkjd
izcy vEy
nqcZy {kkjd& esfFky vksjsat ihyk xqykch vEyh;
nqcZy vEy& QhukWYk¶Fksfyujaxghu xqykch {kkjdh;
izcy {kkjd
nqcZy vEy& QhukWy jsM ihyk yky {kkjdh;@

vEyh;
nqcZy {kkjd

1- ç;ksx & ukWeZy lksfM;e gkbMªkWDlkbM dk
foy;u cukukA
lkexzh &
1- lksfM;e gkbMªkWDlkbM (NaOH)
2- HkkSfrd rqykA
3- vk;ruh ¶ykLdA
4- vklqr tyA
fof/k &
1- lksfM;e gkbMªkWDlkbM ,d izcy {kkjd gS] ftldk ukWeZy

foy;u cukus ds fy, mldk rqY;kadh Hkkj Kkr djrs gSaA

NaOH dk rqY;kadh Hkkj eksyj nzO;eku@1 40
1
40

 mL

2- 40 g NaOH  dks rksydj mldks ,d L ds vk;ruh
¶ykLd esa Mkydj ¶ykLd esa 900 mL vklqr ty Mkydj
NaOH  dks ?kksy ysrs gSaA

3. NaOH ds iw.kZ :i ls ?kqy tkus ds ckn vklqr ty }kjk
vk;ruh ¶ykLd esa yxs 1 L ds fpUg rd vk;ru iw.kZ dj
nsrs gSA

4- bl izdkj cuk foy;u ukWeZy ¼yxHkx½ foy;u gksrk gSA
5- ukWeZy foy;u ds izek.khdj.k dks ukWeZy vkWDlsfyd vEy

ds foy;u ls vuqekiu }kjk ¼QhukWYk¶Fksfyu lwpd dh
mifLFkfr esa½ irk fd;k tk ldrk gSaA

2- ç;ksx & ukWeZy vkWDlsfyd vEy ,oa lksfM;e
dkcksZusV dk foy;u cukukA
lkexzh &
1- vkWDlsfyd vEy (A.R.)
2- lksfM;e dkcksZusV (A.R.)
3- HkkSfrd rqykA
4- vk;ruh ¶ykLdA
5- vklqr tyA
6- dk¡p dh NM+A
fof/k &

¼v½ ukWeZy vkWDlsfyd vEy dk foy;u cukuk &
1- loZizFke vkWDlsfyd vEy dk rqY;kadh Hkkj Kkr djrs gSaA
2- vkWDlsfyd vEy dk eksyj nzO;eku

C2H2O4. 2H2O
(2  12) + (2  1) + (4  16) + 2 (18)
= 24 + 2 + 64 + 36  = 126
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3- vkWDlsfyd vEy dk rqY;kadh Hkkj  63
2

126


4- vkWDlsfyd vEy  (C2H2O4.2H2O) ds 63 g dks rksydj
1 L ds vk;ruh ¶ykLd esa Mky nsrs gSaA

5- blesa 900 mL vklqr ty Mkydj vkWDlsfyd vEy dks
?kksy ysrs gSaaA

6- inkFkZ ds ?kqyus ij 1 L ds fpUg rd vklqr ty }kjk
vk;ru iw.kZ dj nsrs gSaA

7- bl izdkj cuk foy;u vkWDlsfyd vEy dk ukWeZy foy;u
cu tk,xkA ;g ,d ekud foy;u gksrk gSaA

¼c½ ukWeZy lksfM;e dkcksZusV dk foy;u cukuk &
1- lksfM;e dkcksZusV dk rqY;kadh Hkkj Kkr djrs gSaA

Na2CO3 dk eksyj nzO;eku = (2  23)+12 + (3) =106

   rqY;kadh Hkkj 53
2

106


2- lksfM;e dkWcksZusV (Na2CO3) ds 53 g dks rksydj 1 L
vk;ruh ¶ykLd eas Mky nsrs gSaA

3- blesa 900 mL vklqr ty Mkydj lksfM;e dkcksZusV dks
?kksy ysrs gSaA vxj xeZ vklqr ty dk mi;ksx djrs gSa rks
lksfM;e dkcksZusV ls dkcZu Mkb vkWDlkbM (CO2) fudy
tkrh gS] rFkk LFkk;h foy;u cu tkrk gSaA

4- lksfM;e dkcksZusV ds ?kqy tkus ij 1 L ds fpUg rd vklqr
ty }kjk Hkj dj vk;ru iw.kZ dj nsrs gSaA

5- bl izdkj cuk foy;u lksfM;e dkcksZusV dk ukWeZy foy;u
cu tkrk gSaA ;g ,d ekud foy;u dgykrk gSA

3- ç;ksx & ukWeZy iksVSf’k;e MkbØksesV dk
foy;u cukukA
lkexzh &
1- iksVSf’k;e MkbØksesV (A.R.)
2- rqykA
3- vk;ruh ¶ykLdA
4- vklqr tyA
5- dkap dh NM+A
fof/k &
1- iksVSf’k;e MkbØksesV (K2Cr2O7) ,d vkWDlhdkjd gSA

loZizFke bldk rqY;kadh Hkkj Kkr djrs gSaA
2. K2Cr2O7 + 4 H2SO4  K2CO4+ Cr2(SO4) +

4 H2O + 3[O]  2
2Cr (+6) + 6 e–

xzg.k fd;s x, bysDVªkWu = 6

   K2Cr2O7 dk eksyj nzO;eku = 294.24
             eksyj nzO;eku

K2Cr2O7 dk rqY;kadh Hkkj  = 
     xzg.k fd;s x, bysDVªkWu
   = 49.04

3- iksVSf’k;e MkbØksesV ds 49-04 g dks rksydj 1 L vk;ruh
¶ykLd esa Mky nsrs gSaA

4- blesa 900 mL vklqr ty Mkydj iksVSf’k;e MkbØksesV
dks ?kksy ysrs gSaA

5- iksVSf’k;e MkbØksesV ds ?kqy tkus ij 1 L ds fpUg rd
vklqr ty Mkydj vk;ru iw.kZ dj ysrs gSaA

6- bl izdkj cuk foy;u iksVSf’k;e MkbØksesV dk ukWeZy
foy;u cu tkrk gS] ;g ekud foy;u gksrk gSA

4- iz;ksx & ukWeZy iksVSf’k;e ijesaxusV dk
foy;u cukukA
lkexzh &

1- iksVSf’k;e ijesaxusV (A.R.)
2- rqykA
3- vk;ruh ¶ykLdA
4- vklqr tyA
5- dk¡p dh NM+A
fof/k &
1- loZizFke iksVSf’k;e ijesaxusV dk rqY;kadh Hkkj Kkr djrs gSa]
iksVSf’k;e ijesaxusV ,d vkWDlhdkjd gSA
vEyh; ek/;e esa KMnO4 dk rqY;kadh Hkkj &
2KMnO4+3H2SO4  K2SO4+2MnSO4+3H2O+5[0]

MnO4
_
 + 8H+ + 5e–   Mn2 + + 4H2O

 Mn (+7) Mn (+2)

KMnO4 dk eksyj nzO;eku = 39.1 + 54.93 + (4  16)
      = 158.03

 xzg.k fd;s x;s bysDVªkWu       = 5

KMnO4 dk rqY;kadh Hkkj 5
158

  = 31.6

2- iksVSf’k;e ijesaxusV ds 31-6 g dks rksydj 1 L vk;ruh
¶ykLd esa Mky nsrs gSaA
3- blesa 900 mL vklqr ty Mkydj vPNh rjg ?kksy ysrs gSaA
4- inkFkZ ds ?kqy tkus ij bldk vk;ru 1 L ds fpUg rd
vklqr ty ls iw.kZ dj ysrs gSaA
5- bl izdkj KMnO4 dk ukWeZy foy;u cu tkrk gSA



 211

v/;k;&16
pH vk/kkfjr ç;ksx

pH BASED EXPERIMENTS

gkbMªkstu vk;u dh lfØ;rk dk _.kkRed y?kqxq.kd
(Negative Logarithm) dks pH dgk tkrk gS] ftls ladsr
}kjk bl izdkj iznf’kZr fd;k tk ldrk gSa %

1pH log  [H ]
log [H ]

+
+=- =

;gk¡ [H+] gkbMªkstu vk;uksa dh lkUnzrk vkSj  log
izkÑfrd y?kqxq.kd gSA _.kkRed y?kqxq.kd dk ;gka¡ iz;ksx
blfy, fd;k x;k gS] D;ksafd ge fHkUu (Fraction) ugha pkgrsA
pH Ldsy 0 ls 14 rd fopfjr gksrk gSA vyx&vyx nzoksa dk
pH eku vyx gksrk gSA ;gk¡ ge Qyksa ds jl] nw/k] ty ,oa
iznqf"kr viokg dk pH eku Kkr djsaxsA

16-1 ç;ksx & pH ehVj }kjk Qyksa ds jl@nw/k@
ty@çnwf"kr viokg dk pH eku Kkr djukA

lkexzh &
1- chdj 50 mL {kerk
2- chdj 250 mL {kerk
3- dk¡p dh NM+
4. pH ehVj
5- vklqr ty
6- og æo ftldk pH eku Kkr djuk gSA
fof/k &
1- loZizFke og nzo ¼Qyksa dk jl@nw/k@ty@iznwf"kr viokg½
ftldk pH eku Kkr djuk gS] mls 50 mL {kerk okys chdj
esa Hkj ysrs gSA

2- chdj esa dk¡p dh NM+ }kjk nzo dks vPNh rjg ls feyk ysrs
gSaA

3. pH bysDVªksM dks mijksDr esa ls fdlh nzo esa Mqcksdj pH eku
Kkr djrs gSa] ikB~;kad izs{k.k lkj.kkh esa fy[k ysrs gSaA

çs{k.k lkj.kh &
Ø-l a- nzOk dk pH eku fu"d"k Z

fooj.k ¼vEyh;@
{kkjdh;@
mnklhu½

1-
2-
3-
4-

ifj.kke ,oa foospu & æo ¼Qyksa dk jl@nw/k@ty@iznwf"kr
viokg½ dk pH eku --------------------------- gSA

16-2 ç;ksx & ;wfuolZy lwpd }kjk Qyksa ds jl@
nw/k@ ty@ çnwf"kr viokg dk pH eku
Kkr djukA

lkexzh &
1- chdj 50 mL {kerk ;k ikWflZysu IysVA
2- ;wfuolZy lwpdA
3- nzOk ftldk pH eku Kkr djuk gSA
4- MªkWijA
fof/k &
1- loZizFke chdj ;k ikWflZysu IysV esa nzo ¼Qyksa dk jl@
nw/k@ty@iznwf"kr viokg½ dh 3&4 cwan ysrs gSA

2- ,d cwan ;wfuolZy lwpd dks mijksDr nzo dh cwanksa ij Mky
nsrs gSaA

3- bl foy;u dk tks jax izkIr gksrk gS] mldks ;wfuolZy jax
pkVZ ds ek/;e ls rqyuk dj mldk pH eku izs{k.k lkj.kh
esa fy[k ysrs gSaA
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çs{k.k lkj.kh &
Ø-l a- nzOk dk ;wfuolZy fu"d"k Z

fooj.k lwpd }kjk ¼vEyh;@
izkIr jax {k kjdh;@

mnklhu½
1-
2-
3-
4-

ifj.kke ,oa foospu & æo ¼Qyksa dk jl@nw/k@ty@iznwf"kr
viokg½ dk pH eku -------------------gSA

16-3 ç;ksx & çcy ,oa nqcZy vEyksa dk rqyukRed
v/;;uA

lkexzh &
1- izcy vEy (HCl, H2SO4, HNO3)
2- nqcZy vEy ¼,slhfVd vEy@flfVªd vEy½
3- ;wfuoZly lwpd@pH ehVj
3- chdj@ikWflZysu I;kyhA
4- dkap dh NM+A
5- MªkWijA
fof/k &
1- ;wfuolZy lwpd }kjk pH eku Kkr djus ds fy, izcy vEy

,oa nqcZy vEy dks vyx&vyx chdj ;k ikWflZysu IysV esa
3&4 cwan Mky ysrs gSA

2- fQj mijksDr vEyksa ds Åij MªkWij dh lgk;rk ls ,d cwan
;wfuoZly lwpd dh Mkydj izkIr jax dk fujh{k.k ;wfuolZy
jax pkVZ }kjk djrs gSaA

3- izcy vEy yky jax (pH –1) rFkk nqcZy vEy ukjaxh jax
(pH 3-4 )nsrs gSA

4- blh izdkj pH ehVj }kjk pH eku Kkr djus ds fy,
mijksDr nzoksa dks chdj ¼50 mL {kerk ½ esa ysrs gSA

5- dkap dh NM+ }kjk nzOk dks vPNh rjg ls feyk ysrs gSaA
6.  pH ehVj bysDVªksM dks mijksDr nzOk okys chdj esa Mqcksdj

pH eku Kkr dj ysrs gSaA
7- ikB~;kad izs{k.k lkj.kh esa fy[k ysrs gSaA

çs{k.k lkj.kh &
Ø-l a- nzOk dk pH eku  fu"d"kZ

fooj.k ;k ;wfuolZy ¼vR;f/ kd
lwpd }kjk vEyh; ;k
çkIr jax de vEyh;½

1-
2-
3-
4-

ifj.kke ,oa foospu & fn;s x;s izcy vEy dk pH………
gS rFkk nqcZy vEy dk pH……… gSaA

;wfuolZy lwpd jlk;uksa dk feJ.k gS] tks fofHkUu jaxksa }kjk
pH eku ds ckjs esa crkrk gSaA

izcy vEy yky jax
nqcZy vEy ukjaxh jax
o"kkZ ty ihyk
mnklhu ;k vklqr ty gjk
nqcZy {kkjd uhyk
izcy {kkjd cSaxauh
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v/;k;&17
vk;rukRed vuqekiu

VOLUMETRIC TITRATION
vEyfefr ,oa {kkjdfefr f} vuqekiu (Acidimetry
and Alkalimetry Double Titration) &

xq.kkRed fo”ys’k.k esa ;kSfxdksa ds rRoksa vkSj ewydksa
dks muds fo”ks’k xq.kksa vFkok fo”ks’k vfHkfØ;kvksa ds çs{k.k }kjk
Kkr fd;k tkrk gSA vk;ruh vkdyu ifjek.kkRed fo”ys’k.k
dh ,d eq[; “kk[kk gSA blesa inkFkks± dh ek=k dk] muds ;k
muds foy;uksa ds vk;ru ds lgh ekiu }kjk ifjdyu fd;k
tkrk gSA

17-1 vEyfefr &
eqDr {kkjd vFkok nqcZy vEyksa ds yo.kksa ds ty

vi?kVu }kjk cus {kkjdksa dk ekud vEy foy;u ls vuqekiu
dks vEyfefr dgrs gSaA

17-2 {kkjdfefr &
eqDr vEy vFkok {kkjdksa ds yo.kksa ds ty vi?kVu

}kjk cus vEyksa dk ekud {kkjd foy;u ls vuqekiu dks
{kkjdfefr dgrs gSaA

17-3 vEy&{kkjd vuqekiu
(Acid-Base Titration) &

rqY; vuqikr ds fu;ekuqlkj tc inkFkZ vfHkfØ;k
djrs gSa rc ;g vfHkfØ;k muds rqY;kadh Hkkjksa ds vuqikr esa
gksrh gSA vr% leku lkUærk okys foy;uksa ds leku vk;ru
,d nwljs ls iw.kZ :i ls vfHkfØ;k djsaxs vFkkZr~ ,d xzke
rqY;kadh Hkkj HCl $ ,d xzke rqY;kadh Hkkj NaOH   ,d
xzke rqY;kadh Hkkj NaCl $ ,d xzke rqY;kadh Hkkj H2O

vFkkZr~ ;fn vfHkfØ;k esa ç;qDr vfHkdeZd dh lkUærk
leku gks rks

)(OH)(NaCl)(NaOH)(HCl 2  
 1 vk;ru    1 vk;ru       1 vk;ru   1 vk;ru
  1 L        1 L       1 L         1 L
   (V mL)      (V mL)         (V mL)      (V mL)

vr% ;fn mi;qZDr vfHkfØ;k esa ç;qDr nks foy;uksa esa
ls ,d dh lkUærk Kkr gks rks mlds vk;ruksa dk vuqekiu
dj nwljs dh lkUærk vFkkZr~ fuf”pr vk;ru esa ek=k Kkr
dh tk ldrh gSA vr% inkFkks± ds foy;uksa ds vuqekiu }kjk
inkFkZ dh ek=k ds vkadyu dks vk;ruh ifjekiu dgrs gSaA

vfUre fcUnq & vEy rFkk {kkjdksa ds foy;u dh lkUærk Kkr
djus ds fy, vfUre fcUnq dk lgh&lgh Kkr gksuk ije
vko”;d gSA vr% vEy vkSj {kkjd ds vuqekiu esa vfHkfØ;k
ds vfUre fcUnq dks Kkr djus ds fy, QhukWYk¶Fksfyu ;k
esfFky vksjsat ds foy;u dk ç;ksx fd;k tkrk gSA bu inkFkks±
dk jax] inkFkZ ds vEyh; ;k {kkjdh; xq.kksa ij fuHkZj djrk gS
vFkkZr~ &

QhukWYk¶Fksfyu  $  vEy     jaxghu
QhukWYk¶Fksfyu  $  {kkjd     xqykch
esfFky vksjsat  $  vEy     xqykch
esfFky vksjsat  $  {kkjd     ihyk

vr% bu inkFkks± dh mifLFkfr ls vfHkfØ;k ds çkjEHk
esa foy;u vEyh; ;k {kkjdh; gS] Kkr fd;k tk ldrk gSA
blh çdkj vfHkfØ;k ds vUr esa foy;u dh çÑfr dk
vuqeku bu lwpdksa ds jax ifjorZu ds vk/kkj ij fd;k tk
ldrk gSA vr% budks vEy&{kkjd lwpd dgrs gSaA

17-3-1 vk;ruh fo’ys"k.k esa mi;ksx esa vkus okys midj.k
(Apparatuses used in Volumetric Analysis) &
vuqekiu ds fy, eq[;r% fuEufyf[kr midj.kksa dk mi;ksx
gksrk gS& ¼1½ C;wjsV ¼2½ fiisV ¼3½ chdj ;k “kadq:ih ¶ykLd
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¼4½ dhi ¼5½ MªkWij ¼6½ vk;ruh ¶ykLd vkSj ¼7½ dqN cksrysaA
dkap ds midj.kksa dks LoPN djuk & dkap ds çR;sd
midj.k dks iq.kZr% LoPN djuk pkfg, vkSj fpdukbZ ;k vU;
fdlh çdkj ds /kCcs gVk nsus pkfg,A ,slk djus ds fy, mUgsa
lksfM;e dkcksZusV foy;u ls /kksrs gSaA Øksfed vEy ¼ K2Cr2O7

+ lkUæ H2SO4½ ls Hkh dkap ds midj.k lkQ fd, tkrs gSaA
ftl midj.k dks lkQ djuk gks rks mls Øksfed vEy ds
lkUæ foy;u ls Hkj nks vkSj dqN le; ¼;fn lEHko gks lds
rks jkr Hkj½ rd Øksfed vEy dks mlh midj.k esa jgus nksA
vc Øksfed vEy dks okil fudky nks vkSj midj.k dks
igys dbZ ckj lkQ ty ls /kks yks vkSj vUr esa nks&rhu ckj
vklqr ty ls Hkh lkQ dj yksA
ç{kkyu ;k [kaxkyuk & C;wjsV] fiisV vkSj cksryksa esa foy;u
ysus ls igys mudh vUnj dh lrg dks mu foy;uksa ls] tks
muesa ysus gksa] iw.kZr% fHkxks ysuk pkfg,A bl fØ;k dks ç{kkyu
;k [kaxkyuk dgrs gSaA blds fy, midj.k esa 2&3 mL foy;u
ysdj bl çdkj Åij&uhps] vkM+k&frjNk ?kqekvks fd Hkhrj dh
iwjh lrg ml foy;u ls Hkhx tk,A vc bl foy;u dks flad
esa Qsad nksA bl fØ;k dks de ls de nks ckj nksgjkuk pkfg,A
,slk dj ysus ls midj.k dh Hkhrjh lrg ij ty dh yxh gqbZ
cwanksa ds dkj.k foy;u dh lkUærk esa dksbZ vUrj ugha iM+sxk vkSj
gekjs ekis gq, vk;ru ls ifjdyu djus esa v”kqf) ugha gksxhA
ftl chdj ;k “kadq:ih ¶ykLd esa vuqekiu djrs gSa mls dHkh
Hkh foy;u ls er [kaxkyksA mls dsoy vklqr ty ls gh /kks
ysuk i;kZIr gksxkA

C;wjsV & ;g ,d yEch vkSj leku O;kl okyh dkap dh uyh
gksrh gS ftlds fupys fljs ij dkap dh VksaVh yxh gksrh gSA
dkap dh VksaVh ds LFkku ij ,d NksVh lh jcM+ dh uyh
yxkdj ml ij fiap dkWd Hkh yxk nsrs gSaA ¼fp= 17-1½

  fp= 17-1 % C;wjsV

uyh ij Åij ls uhps dh vksj mL vkSj mlds nlosa Hkkx rd
ds fpà vafdr jgrs gSaA lk/kkj.kr% 50 mL ds C;wjsV dke esa
yk, tkrs gSaA C;wjsV dh lgk;rk ls fdlh Kkr vk;ru dk æo

ckgj fudkyk tkrk gSA æo fudkyus ls igys vkSj ckn esa nksuksa
gh ckj uyh ij vafdr fpà i<+ fy, tkrs gSaA bu nks fpàksa dk
vUrj gh fudkys gq, æo ds vk;ru ds cjkcj gksrk gSA
lko/kkfu;ka & C;wjsV dk lgh ç;ksx djus ds fy, fuEufyf[kr
lko/kkfu;ka cjruh pkfg, &
¼1½ C;wjsV vUnj vkSj ckgj ls lkQ gksuh pkfg,A lQkbZ mlh
çdkj djrs gSa tSlk fd Åij crk;k tk pqdk gSA ;fn
vko”;d gks rks lksfM;e dkcksZusV ds ?kksy dks Mkydj ,d
yEcs gSafMy okys czq”k ls Hkh lkQ fd;k tkrk gSA blds
[kaxkyus ds fy, blesa 5&10 mL foy;u yks vkSj bldk eqag
vaxwBs ls cUn djds bl rjg ?kqekvks fd Hkhrj dh iw.kZ lrg
ml foy;u ls Hkhx tk,A vc C;wjsV dks lh/kk djds VksaVh ;k
fiap dkWd dks [kksydj foy;u ckgj fudky nksA ,slk ,d&nks
ckj djks vkSj fQj LVS.M esa lh/kk yxk nksA
¼2½ C;wjsV esa ty Hkjdj ns[k yks fd ty Vid rks ugha jgk
gSA ;g Hkh ns[kks fd mldh VksaVh Hkh vPNh rjg fcuk ty
Vidk, gq, ?kwerh gS ;k ugha] ;fn vPNh rjg u ?kwerh gks rks
fudkydj mlesa dqN xzhl ;k oSlyhu yxk yksA xzhl bruk
vkSj bl çdkj yxkvks fd VksaVh dk Nsn #dus u ik,A
¼3½  dHkh&dHkh C;wjsV dh tsV esa ok;q ds cqycqys jg tkrs gSaA
bUgsa fudkyus ds fy, dkap dh VksaVh ;k fiap dkWd dks gYds
>Vds ls [kksyrs gSaA ok;q ds cqycqys gVk, fcuk C;wjsV dks
mi;ksx ugha djuk pkfg,A
¼4½ C;wjsV ls chdj ;k ¶ykLd esa æo Mkyrs le; vUr esa tc
VksaVh cUn dj nh tkrh gS rks dHkh&dHkh ,d cwan C;wjsV dh
tsV ls yVdh jgrh gSA bldks chdj ;k ¶ykLd esa ysus ds
fy, cwan dks mudh Hkhrjh lrg ls tsV dks Nqvk nksA
¼5½ C;wjsV dks i<+rs le; vka[kksa dks Bhd æo dh lrg ds
lkeus j[kksA Åij&uhps vka[k j[kus ls ikB~;kad =qfViw.kZ vkrs
gSa ¼fp= 17-2½A ;fn vko”;drk gks rks C;wjsV i<+rs le;
C;wjsV ds ihNs dkxt j[k yksA blls æo dh lrg] vafdr
fpà ,oa esfuLdl vkSj Hkh Li’V yxsaxsA

 fp= 17-2 % C;wjsV ls lgh
ikB~;kad i<+us dk rjhdk

¼6½ C;wjsV esa æo Hkjus ds fy, dhi ¼ftls foy;u ls igys gh
[kaxky fy;k tkrk gS½ dk Hkh mi;ksx djrs gSa ijUrq vuqekiu
djrs le; dhi dks gVk nsuk pkfg,A
¼7½ dk;Z lekIr djus ds rqjUr i”pkr~ C;wjsV dks ty ls dbZ
ckj /kksdj lkQ dj ysuk pkfg, vkSj LVS.M esa mYVk yxkdj
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j[k nsuk pkfg, ¼vFkkZr~ tsV Åij vkSj eqag uhps½ ,slk djus ls
dksbZ xUnxh] jsr vkfn mlds vUnj ugha fxj ikrhA dqN oLrq,¡
fo”ks’kdj {kkjd ¼tSls NaOH, KOH vkfn½ dkap ls cgqr
le; rd lEidZ esa jgus ls fØ;k djrs gSa ftlls dHkh&dHkh
C;wjsV dh VksaVh dk ?kweuk cUn gks tkrk gS vkSj C;wjsV [kjkc gks
tkrk gSA
fiisV & ;g ,d dkap dh iryh ,oa yEch uyh gksrh gS ftlds
e/; Hkkx esa Qwyk gqvk cYc vkSj uhps ds Hkkx esa tsV ;k rq.M
gksrk gSA cYc ds Åij dh uyh ij ,d xksy fpà [kqnk jgrk
gS ¼fp= 17-3½A ,d fuf”pr~ vk;ru fudkyus ds fy, æo dks
bl fpà rd Hkjuk gksrk gSA cYc ij bl fpà rd dk vk;ru
vafdr jgrk gSA lk/kkj.kr% 10] 20 ;k 25  mL vk;ru ds
fiisV dke esa yk, tkrs gSaA

  fp= 17-3 % fiisV

fiisV dk mi;ksx æo ds fuf”pr~ vk;ru dks ,d ik= ls nwljs
ik= esa fudkyus ds fy, fd;k tkrk gSA

fp= 17-4 % fiisV ls foy;u fudkyuk
ç;ksx esa ykus ls igys fiisV dks LoPN djds ml æo

ls [kaxkyks ftldks bldh lgk;rk ls ,d ls nwljs ik= esa ykuk
gSA vc fiisV ds rq.M dks æo esa Mqckdj nwljs fljs ls
/khjs&/khjs [khapksA tc æo fpà ds Åij vk tk, rc eqag gVkdj
rqjUr fiisV ds Åijh fljs dks rtZuh maxyh ls cUn dj yksA vc

maxyh dks /khjs&/khjs <hyk djks vkSj æo dks cwan&cwan dj
fudyus nksA tc æo dk esfuLdl fpà ls Nwus yxs rks maxyh
dks tksj ls nckdj æo dk fudyuk cUn dj nks ¼fp= 17-4½A

vc bldks blh voLFkk esa chdj ;k vuqekiu ¶ykLd
ds Åij ys tkvks vkSj maxyh gVk yksA fiisV ds tsV dks
vuqekiu ¶ykLd dh nhokj ij yxk dj nzo dks /khjs&/khjs
fudyus nks ¼fp= 17-5½ tc lkjk nzo fudy tk, rks yxHkx
15 s vkSj :dks ftlls fiisV ds vUnj dh nhokj ij yxk nzo
Hkh vuqekiu ¶ykLd esa fudy vk;sA ;fn vc Hkh rq.M esa dksbZ
cwan jg tk;s rks mldks jgus nksA ml dks fdlh Hkh izdkj tSls
Qwad dj ;k >Vdk nsdj u fudkyksA
lko/kkfu;ka& ¼1½ nzo dks fiisV esa ls fudkyrs le; chdj
;k ¶ykLd dh ryh ls cgqr Åaps ugha j[kuk pkfg;s ugha rks
uhps fxjus okys nzo ds NhaVs mNysaxs vkSj nzo dk vk;ru de
gks tk;sxkA blfy, tSlk Åij crk;k tk pqdk gS] crZu dks
Vs<+k djds ¼fp= 17-5½ fiisV ls ¶ykLd esa nzo fudky ysuk
pkfg;sA

fp= 17-5 % fiisV }kjk
foy;u dks vuqekiu
¶ykLd esa fudkyuk

¼2½ fiisV ls dHkh Hkh xeZ nzo] rhoz vEy ;k fo’kSys inkFkZ ugha
fudkyus pkfg;s D;ksafd dHkh&dHkh eq¡g ls [khaprs le; nzo eq¡g
esa tk ldrk gS ftlls nq?kZVuk gks ldrh gSA
¼3½ fiisV ls nzo fudkyrs le; dHkh Hkh b/kj&m/kj er ns[kksA
¼4½ fiisV esa nzo dh lrg fpUg ds fudV ns[kus ds fy;s fiisV
dks lh/kk ¼Å/okZ/kj½ voLFkk esa bl izdkj idM+ks dh fpUg vk¡[k
ds lkeus jgsA
¼5½ eq¡g ls nzo [khaprs le; /;ku j[kks fd nzo f[kapdj eq¡g esa
u pyk tk;sA
ekid ¶ykLd & ;g va”kkfdr ¶ykLd ;k vk;ruh ¶ykLd
Hkh dgykrk gS ;g ,d piVh isanh vkSj iryh yEch xnZu dk
¶ykLd gksrk gSA bldks cUn djus ds fy;s f?kls gq, dk¡p dh
[kks[kyh ;k Bksl ̂MkV^ dke esa ykbZ tkrh gSA bldh xnZu ij
,d xksy fpUg [kqnk gqvk gksrk gSA tc dksbZ nzo bl fpUg rd
Hkj fn;k tkrk gS rks mldk vk;ru ¶ykLd ij vafdr vk;ru
ds cjkcj gksrk gS ¼fp= 17-6½A lk/kkj.kr% 100 mL] 250 mL]

20
mL 10

mL
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500 mL] vkSj 1000 mL vk;ru okys ¶ykLd Á;ksx esa yk;s
tkrs gSaA bu ¶ykLdksa esa Á;ksx”kkyk esa Ákekf.kd foy;u cuk;k
tkrk gSA
lko/kkfu;ka& ¼1½ dke esa ykus ls igys ;g ns[k ysuk pkfg;s
fd ekid ¶ykLd dk MkV Bhd Ádkj ls yxk gqvk gS ;k ughaA
blesa j[ks gq;s nzo dks fgykus ls og ckgj rks ugha fudyrkA

    fp= 17-6 % ekid
¶ykLd

¼2½ ekid ¶ykLd dks dHkh Hkh xeZ er djksA ftl inkFkZ dk
foy;u dfBukbZ ls curk gS mls chdj esa ckgj gh xeZ djds
fgykdj ?kksy yksA foy;u B.Mk gksus ds ckn gh ekid ¶ykLd
esa MkyksaA
¼3½ tc nzo fpUg rd Hkj tk;s rks mls ckgj fudkyus ls iwoZ
¶ykLd dh MkV idM+ dj] vPNh Ádkj ls fgykvks rkfd
foy;u lekax gks tk;sA

vU; dk¡p ds midj.kksa dks lkQ djus dh fof/k mlh
Ádkj gS tSlk fd C;wjsV] fiisV vkfn dhA ;g igys gh crk;k
tk pqdk gS fd chdj ;k vuqekiu ¶ykLd dks foy;u ls
[kaxkyus dh vko”;drk ugha gS] mUgsa dsoy ty ls gh
ckj&ckj /kks ysrs gSaA ftu cksryksa esa vEy ;k {kkjd ds foy;u
fn;s tkrs gSa] mudks [kaxkyuk vko”;d gSA bl Ádkj dk¡p
dks Hkh [kaxkyuk pkfg,A MªkWij vkfn dks dsoy ty ls /kksdj
lq[kk ysuk gh i;kZIr gksxkA

17-4 lwpd ¼Indicator½ &
vEy&{kkjd vuqekiu ds fy, cgqr la[;k esa lwpd

Kkr gSa ijUrq lk/kkj.kr% nks inkFkks± dk Á;ksx fd;k tkrk gSA
lwpd dh mifLFkfr esa foy;u dk jax mldh vEyh;rk ;k
{kkjdh;rk ij fuHkZj djrk gS D;ksafd bu lwpdksa dh fuEufyf[kr
fo”ks’krk;sa gSa &
¼1½ ;s lwpd vEyh; rFkk {kkjdh;rk foy;u esa vyx&vyx
jax nsrs gSaA
¼2½ vEyh; ;k {kkjdh;rk ek/;e ls Øe”k% {kkjdh;rk ;k
vEyh; ek/;e ifjorZu gksus ij lwpd dk jax cny tkrk gSA
17-4-1 % vEy vkSj {kkjd dh nks Jsf.k;ka gSa] tks mudh vEyh;

;k {kkjdh; lkeF;Z ij fuHkZj djrh gSA gkbMªksDyksfjd] ukbfVªd
vkSj lY¶;wfjd vEy Ácy vEy dgykrs gSaA budh rqyuk esa
,slhfVd vEy ,d nqcZy vEy gSA NaOH vkSj KOH Ácy
{kkjd gSaA budh rqyuk esa /kksou lksMk ¼Na2CO3.10H2O½
,d nqcZy {kkjd gSA
17-4-2 % vEy {kkjd vuqekiuksa esa lkj.kh 17-1 ds ÁFke LrEHk
esas Åij dh vksj fy[ks inkFkZ fiisV esa vkSj uhps dh vksj fy[ks
inkFkZ C;wjsV esa ysus pkfg, ugha rks vfUre fcUnq dks Kkr djus
ds Á;kl esa dfBukbZ gksxhA

lkj.kh 17-1

17-5 vk;ruh ifjekiu esa fuEufyf[kr funsZ’kksa
dk vuqlj.k djuk pkfg, &
1- dk;Z djus okyh est dks LoPN ,oa “kq’d j[kuk pkfg,A
2- C;wjsV] fiisV vkSj cksryksa dks muesa Hkjs tkus okys foy;uksa

ls nks ckj [kaxkyksA [kaxkyus ls iwoZ ik= dh LoPNrk dh
tkap dj yksA [kaxkyus ds fy, dsoy 3&4 mL foy;u
dke esa yks rFkk [kaxkyus ds i”pkr~ ml foy;u dks Qsad
nksA

3- C;wjsV vkSj cksryksa esa foy;u dhi dh lgk;rk ls Mkyks
rFkk C;wjsV esa foy;u Hkjus ds i”pkr~ dhi dks gVk yksA
vuqekiu djrs le; C;wjsV esa dhi yxk gqvk ugha jguk
pkfg,A

4- C;wjsV esa “kwU; ds fpà rd foy;u Hkjuk vko”;d ugha
gSA vkidks C;wjsV jhfMax i<+us esa vklkuh gks] ,sls fdlh
Hkh fpà rd foy;u Hkjk tk ldrk gS ijUrq C;wjsV esa
Hkjk foy;u vuqekiu gsrq i;kZIr gksuk pkfg,A

5- fiisV ds [kqys fljs dks rtZuh maxyh ls cUn djksA
6- çR;sd vuqekiu ds i”pkr~ chdj dks vklqr ty ls

/kksuk pkfg,A chdj dks fdlh Hkh foy;u ls [kaxkyuk
ugha pkfg,A /kksus ds i”pkr~ chdj dks #eky vkfn ls
iksaNuk ;k lq[kkuk ugha pkfg,A ;fn chdj esa vklqr
ty dh cwansa gSa rks jgus nksA chdj esa fdlh foy;u dk
fuf”pr vk;ru Mkyus ds i”pkr~ ty feykus ls dksbZ
çHkko ugha gksxkA

250 mL
vEy&{kkjd 

vuqekiu ds çdkj

çcy vEy&çcy {kkjd

nqcZy {kkjd&çcy vEy

nqcZy vEy&çcy {kkjd

nqcZy vEy&nqcZy {kkjd

ç;qDr 
lwpd

vuqekiu 
ds vUr esa
lwpd dk 

jax

jaxghu

ihyk

jaxghu

yky

xqykch

xqykch

xqykch

uhyk

{kkjdh;

vEyh;

{kkjdh;

{kkjdh;
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7- chdj dh nhokj dh Hkhrjh lrg ij foy;u dh cwansa yxh
gqbZ ugha jguh pkfg,A C;wjsV ls æo fudyus ds i”pkr~
C;wjsV dh tsV ls yVdh gqbZ cwans Hkh ugha NksM+uh pkfg,A

8- C;wjsV] fiisV vkSj cksryksa esa Hkjus ls iwoZ foy;u dks vPNh
rjg ls fgykuk pkfg, ftlls foy;u lekaxh gks tk,A

9- vuqekiu djrs le; chdj ds foy;u dks fujUrj fgykrs
jguk pkfg,A blds fy, chdj dks yxkrkj xksy pDdj
esa ?kqekuk pkfg, rFkk tgka rd lEHko gks lds] chdj dks
est ij ls mBkuk ugha pkfg,A

10- vfUre fcUnq ij foy;u dks rhozrk ls fgykvks rFkk dqN
{k.kksa ds fy, mldk fujh{k.k djksA jax ifjorZu LFkkbZ
gksuk pkfg,A

11- çFke vuqekiu ges”kk vuqekfur ikB~;kad crkrk gSA eku
yks fd jax ifjorZu 10 vkSj 11 mL ds e/; gksrk gSA
f}rh; vuqekiu esa C;wjsV ls chdj esa yxHkx 10 mL
foy;u MkyksA blds i”pkr~ cwan&cwan djds foy;u Mkyks
vkSj çR;sd cwan feykus ls tks vfHkfØ;k gks] mldh tkap
djksA bl çdkj og fLFkfr Kkr djks tgka ,d cwan feykus
ls chdj ds foy;u dk fLFkj jax&ifjorZu gks tkrk gSA

12- vfUre fcUnq ij lwpd dk jax ifjorZu gksrk gSA vfUre
fcUnq Kkr djus ds fy, jax dh rhozrk ij /;ku ugha
nsuk pkfg,A

13- tc rd nks lqlaxr ikB~;kad u vk tk,a] vuqekiu viw.kZ
gksrk gSA vr% =qfV dk irk yxkdj vuqekiu nksgjkvksA

14- lc ikB~;kadksa dks çk;ksfxd dkWih esa fy[kksA dkxt ds
VqdM+ksa ij ikB~;kad er fy[kksA

15- ekiksa dh bdkb;ka fy[kksA
16- ;fn dksbZ ikB~;kad xyr vk tk, rks dksbZ gkfu ughaA

mls ØkWl yxkdj NksM+ ldrs gks ij fdlh Hkh fLFkfr esa
mls cnyus ;k mlds Åij vfoys[ku ugha djuk pkfg,A
blls ijh{kd ds eu esa lansg mRiUu gks ldrk gSA

17- ifj.kke dk ifjdyu n”keyo rhu vad rd djuk
pkfg,A ykWx lkj.kh ls Hkh lgh ifjdyuk dh tk ldrh
gS rFkk le; dh cpr Hkh gksrh gSA

18- x.kuk,a dkWih esa gh djuh pkfg, rFkk dkxt ds VqdM+ksa
vkfn ij ugha djuh pkfg,A ikB~;Øe esa funsZf”kr ç;ksxksa
esa ç;qDr vEyksa vkSj {kkjdksa ds fofHkUu ukWeZyrk dk
foy;u cukus ds fy, mldh ek=k ;k vk;ru dk fooj.k
lkj.kh la[;k 17-2 esa fn;k x;k gS &

lkj.kh 17-2

,slh vuqekiu fØ;k ftlesa ,d inkFkZ dk vkWDlhdj.k
rFkk nwljs inkFkZ dk vip;u gksrk gS] jsMkWDl vuqekiu dgrs
gSaA mnkgj.kkFkZ & iksVSf”k;e ijeSaXusV rFkk QSjl veksfu;e
lYQsV dk vuqekiu jsMkWDl vuqekiu gSA blesa iksVSf”k;e
ijeSaXusV dk vip;u rFkk QSjl veksfu;e lYQsV dk
vkWDlhdj.k gksrk gS &

 42242444 SOH8OH6.SO)NH(FeSO10KMnO2
OH68SO)NH(10)SO(Fe5MnSO2SOK 2424342442 

;k

OH4Fe5MnFe5H8MnO 2
322

4  

17-6 f}vuqekiu (Double Titration) &
vuqekiu dh og çfØ;k tks nks Hkkxksa esa iw.kZ dh

tkrh gS] f}vuqekiu dgykrh gSA bl fof/k esa igys ekud
foy;u }kjk ek/;fed foy;u dk ekudhdj.k fd;k tkrk
gSA rRi”pkr~ bl ekud ek/;fed foy;u }kjk vKkr lkUærk
okys foy;u dh lkUærk Kkr dh tkrh gSA

17-7 iksVSf’k;e ijeSaXusV }kjk Fe (II) dk
vuqekiu&
vEyhdj.k (Acidification) & iksVSf”k;e ijeSaXusV çcy
vkWDlhdkjd gSA Fe (II) tSls vipk;dksa ds vuqikeu gsrq bls
vEyh; ek/;e esa ysrs gSaA vEyh; ek/;e ds fy, dsoy
lY¶;wfjd vEy dk gh ç;ksx fd;k tkrk gSA ukbfVªd vEy
Lo;a çcy vkWDlhdkjd gksus ds dkj.k ç;qDr ugha fd;k tkrk

inkFkZ

Bksl &
vkWDlsfyd vEy

lksfM;e dkcksZusV ¼futZy½

lksfM;e gkbMªkWDlkbM
cksjsDl ¼lksfM;e VSVªkcksjsV½

gkbMªksDyksfjd vEy 
lY¶;wfjd vEy ¼vk-?k-1-84½
ukbfVªd vEy ¼vk-?k-1-40½

¼vk-?k-1-19½

inkFkZ dk 
vk;ru 

çfr yhVj 
foy;u 
ds fy,

63 

53 

40 
180-72 

g

g

g
g

430 
140 
85 

mL
mL
mL

N

N
N

N
5N
5N
5N

inkFkZ dh 
ek=k çfr 
yhVj 
foy;u 
ds fy,

ukWeZyrk

(COOH)  2H O

Anhydrous Na CO  A.R.

Na B O  . 10 H O : A.R.

2 2

2 3

2 4 3 2
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rFkk gkbMªksDyksfjd vEy fuEufyf[kr çdkj vfHkfØ;k dj
ysrk gS &

OH8Cl5Mn2H16Cl10MnO2 22
2

4  

lwpd (Indicator) & iksVSf”k;e ijeSaXusV dk tyh; foy;u
cSaxuh gksrk gS rFkk vfUre fcUnq ij xqykch gks tkrk gS vr%
blds vuqekiu esa fdlh vU; lwpd dh vko”;drk ugha
jgrhA ;g Lo;alwpd (Self Indicator) dk dk;Z djrk gSA

ç;ksx&1
mís’; & cksry ‘B’ esa fn, x, foy;u esa fØLVyh; QSjl
veksfu;e lYQsV dh lkUærk xzke çfr yhVj esa Kkr dhft;sA
blds fy, vkidks cksry ‘A’ esa 6-4245 g çfr 500 mL
lkUærk dk fØLVyh; QSjl veksfu;e lYQsV dk ekud
foy;u fn;k x;k gSA vkidks iksVSf”k;e ijeSaXusV dk
ek/;fed foy;u Hkh fn;k x;k gSA
(i) vko’;d lkexzh & vuqekiu lsV] KMnO4 dk ek/;fed
foy;u] QSjl veksfu;e lYQsV dk ekud foy;u ¼cksry A½
rFkk vKkr foy;u ¼cksry B½] ruq H2SO4A
(ii) fl)kUr & ruq H2SO4 ls vEyhÑr QSjl veksfu;e
lYQsV dk vuqekiu iksVSf”k;e ijeSaXusV ds foy;u ls lkekU;
dejs ds rki ij fd;k tkrk gSA vfUre fcUnq ij vuqekiu
¶ykLd esa xqykch jax vk tkrk gSA lEiUu gksus okyh vk;fud
vfHkfØ;k fuEufyf[kr gS &

OH4Fe5MnFe5H8MnO 2
322

4  

(iii) fof/k &
¼1½ C;wjsV dks ek/;fed foy;u (KMnO4) ls [kaxkydj Hkj
ysaA
¼2½ 20 mL ds fiisV ls QSjl veksfu;e lYQsV dk ekud
foy;u ¼cksry A½ ¶ykLd esa ysaA blesa yxHkx 10 mL ruq
H2SO4 MkysaA
¼3½ ¶ykLd ds foy;u esa C;wjsV ls rc rd KMnO4 foy;u
feyk;sa tc rd fd gYdk xqykch jax u vk tk,A ikB~;kad dks
lkj.kh esa fy[ksa rFkk lqlaxr ikB~;kad vkus rd vuqekiu dks
nksgjkrs jgsaA
¼4½ f}rh; vuqekiu vKkr foy;u ¼cksry B½ rFkk ek/;fed
foy;u (KMnO4) ds e/; mijksDr çFke vuqekiu ds leku
gh lqlaxr ikB~;kad vkus rd nksgjk,aA
(iv) çs{k.k lkj.kh & ¼v½ QSjl veksfu;e lYQsV ds ekud
foy;u rFkk iksVSf”k;e ijeSaXusV ds ek/;fed foy;u ds
e/; vuqekiu &

1.
2.
3.

çkjafHkd
(A)

Ø-
la-

vafre
(B)

KMnO4
dk lqlaxr 
vk;ru
(mL)

C;wjsV dk 
ikB~;kad

20
20
20

0.0
0.0
0.0

19.5
19.4
19.4

19.5
19.4
19.4

19.4

¼c½ vKkr QSjl veksfu;e lYQsV foy;u rFkk ek/;fed
¼iksVsf”k;e ijeSaXusV½ ds e/; vuqekiu &

1.
2.
3.

çkjafHkd
(A)

Ø-
la-

vafre
(B)

KMnO4
dk lqlaxr 
vk;ru
(mL)

C;wjsV dk 
ikB~;kad

20
20
20

0.0
0.0
0.0

19.9
18.8
18.8

19.9
18.8
18.8

18.8

(v) x.kuk & ¼v½ QSjl veksfu;e lYQsV (FAS) ds ekud
foy;u dh ukWeZyrk &

ukWeZyrk ¾ 
–1gL lkUnzrk

rYq ;kda h Hkkj

FAS dh lkUærk = 6.4245 g@500 mL ;k
2 x 6.4245 g/L
FAS dk rqY;kadh Hkkj = 392

vr% FAS ds ekud foy;u dh ukWeZyrk ¾ N
392

4245.62

¼c½ ekud FAS foy;u rFkk ek/;fed foy;u ds e/;
vuqekiu &
lw= & N1V1 = N2V2

tgka N1= ekud FAS foy;u dh ukWeZyrk¾ N
392

4245.62

V1 = ekud FAS foy;u dk ç;qDr vk;ru = 20 mL
N2 = ek/;fed KMnO4 foy;u dh ukWeZyrk = ?
V2 = ek/;fed KMnO4 foy;u dk ç;qDr vk;ru = 19.4 mL

N
4.19

20
16.392

4245.62
V

VNN
2

11
2 




¼l½ vKkr FAS foy;u rFkk ek/;fed KMnO4 foy;u ds
e/; vuqekiu &
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lw= & N3V3 = N4V4

tgka N3= vKkr FAS foy;u dh ukWeZyrk ¾ \
V3 = vKkr FAS foy;u dk ç;qDr vk;ru = 20 mL
N4 = ek/;fed KMnO4 foy;u dh ukWeZyrk = N2

V4 = ek/;fed KMnO4 foy;u dk ç;qDr vk;ru = 18.8 mL

N
20

8.18
4.19

20
16.392

64245.2
V

VNN
3

44
3 

N
4.19
8.18

16.392
64245.2



¼n½ vKkr FAS foy;u dh lkUærk &
lw= & lkUærk (g/L) ¾ ukWeZyrk x rqY;kadh Hkkj
;gka] vKkr FAS foy;u dh ukWeZyrk = N3

FAS dk rqY;kadh Hkkj = 392.16

vr% vKkr FAS foy;u dh lkUærk ¾

4.19
8.184245.6216.392

4.19
8.18

16.392
4245.62 




 N

= 12.4516 g/L
(vi) ifj.kke & cksry ‘B’ esa fn, x, vKkr QSjl veksfu;e
lYQsV dh lkUærk 12.4516 g/L gSA

ç;ksx&2
mís’; & cksry ‘B’ esa fn, x, foy;u esa fØLVyh; QSjl
veksfu;e lYQsV dh lkUærk g@500 mL esa Kkr dhft;sA
blds fy, vkidks cksry ‘A’ esa 0.033 N ukWeZyrk dk
fØLVyh; QSjl veksfu;e lYQsV dk ekud foy;u fn;k
x;k gSA vkidks iksVSf”k;e ijeSaxusV dk ek/;fed foy;u Hkh
fn;k x;k gS tks 1.06 g/L ?kksydj cuk;k x;k gSA
(i) vko’;d lkexzh & vuqekiu lsV] KMnO4 dk
ek/;fed foy;u] QSjl veksfu;e lYQsV dk ekud foy;u
¼cksry A½ rFkk vKkr foy;u ¼cksry B½] ruq H2SO4A
(ii) fl)kUr & ruq H2SO4 ls vEyhÑr QSjl veksfu;e
lYQsV dk vuqekiu iksVSf”k;e ijeSaXusV ds foy;u ls d{k ds
rki ij fd;k tkrk gSA vfUre fcUnq ij vuqekiu ¶ykLd esa
xqykch jax vk tkrk gSA lEiUu gksus okyh vk;fud vfHkfØ;k
fuEufyf[kr gS &

OH4Fe5MnFe5H8MnO 2
322

4  

(iii) fof/k &
¼1½ C;wjsV dks ek/;fed foy;u (KMnO4) ls [kaxkydj Hkj
ysaA

¼2½ 20 mL ds fiisV ls QSjl veksfu;e lYQsV dk ekud
foy;u ¼cksry A½ ¶ykLd esa ysaA blesa yxHkx 10 mL ruq
H2SO4 MkysaA
¼3½ ¶ykLd ds foy;u esa C;wjsV ls rc rd KMnO4 foy;u
feyk;sa tc rd fd gYdk xqykch jax u vk tk,A ikB~;kad dks
lkj.kh esa fy[ksa rFkk lqlaxr ikB~;kad vkus rd vuqekiu dks
nksgjkrs jgsaA
¼4½ f}rh; vuqekiu vKkr foy;u ¼cksry B½ rFkk ek/;fed
foy;u (KMnO4) ds e/; mijksDr çFke vuqekiu ds leku
gh lqlaxr ikB~;kad vkus rd nksgjk,aA
(iv) çs{k.k lkj.kh & ¼v½ ekud foy;u rFkk ek/;fed
foy;u ds e/; vuqekiu &

1.
2.
3.

çkjafHkd
(A)

Ø-
la-

vafre
(B)

KMnO4
dk lqlaxr 
vk;ru
(mL)

C;wjsV dk 
ikB~;kad

20
20
20

0.0
0.0
0.0

19.9
19.7
19.7

19.9
19.7
19.7

19.7

¼c½ vKkr QSjl veksfu;e lYQsV foy;u rFkk ek/;fed
¼iksVSf”k;e ijeSaXusV½ ds e/; vuqekiu &

1.
2.
3.

çkjafHkd
(A)

Ø-
la-

vafre
(B)

KMnO4
dk lqlaxr 
vk;ru
(mL)

C;wjsV dk 
ikB~;kad

20
20
20

0.0
0.0
0.0

19.1
18.8
18.8

19.1
18.8
18.8

18.8

(v) x.kuk & ¼v½ ekud FAS foy;u rFkk ek/;fed KMnO4

foy;u ds e/; vuqekiu &
lw= & N1V1 = N2V2     tgka]
N1= ekud FAS foy;u dh ukWeZyrk ¾ 0.033 N
V1 = ekud FAS foy;u dk vk;ru = 20 mL
N2 = ek/;fed KMnO4 foy;u dh ukWeZyrk = ?
V2 = ek/;fed KMnO4 foy;u dk ç;qDr vk;ru
     = 19.7 mL

N
7.19

20033.0
V

VNN
2

11
2




¼c½ vKkr FAS foy;u rFkk ek/;fed KMnO4 foy;u ds
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e/; vuqekiu &
lw= & N3V3 = N4V4     tgka]
N3= vKkr FAS foy;u dh ukWeZyrk ¾ ?
V3 = vKkr FAS foy;u dk ç;qDr vk;ru = 20 mL
N4 = ek/;fed KMnO4 foy;u dh ukWeZyrk = N2

V4 = ek/;fed KMnO4 foy;u dk ç;qDr vk;ru
     = 18.8 mL

N
7.19

8.18033.0N
20

8.18
7.19

20033.0
V

VNN
3

44
3







¼l½ vKkr FAS foy;u dh lkUærk &
lw= & lkUærk ¼g/L½ ¾ ukWeZyrk x rqY;kadh Hkkj

3500.12392
7.19

8.18033.0



 g/L

¼n½ vKkr FAS foy;u dh lkUærk g@500 mL esa &

¾ 
g / L lkUnzrk

2

¾ 1750.6
2
3500.12

  g@500 mL

(vi) ifj.kke & cksry ‘B’ esa fn, x, vKkr QSjl veksfu;e
lYQsV foy;u dh lkUærk 6-1750 g@500 mL gSA

ç;ksx&3
mís’; & gjk dlhl ds ,d uewus esa fØLVyh; QSjl lYQsV
dh çfr”krrk Kkr dhft;s ftldk foy;u cksry B esa 12-0
g/L uewus dks ?kksydj cuk;k x;k gSA blds fy, vkidks
cksry A esa 6-3245 g@500 mL lkUærk dk fØLVyh; QSjl
veksfu;e lYQsV dk ekud foy;u fn;k x;k gSA vkidks
KMnO4 dk ek/;fed foy;u Hkh fn;k x;k gS tks yxHkx
N/30 lkUærk dk gSA
(i) vko’;d lkexzh & vuqekiu lsV] ruq H2SO4, KMnO4

dk ek/;fed foy;u] QSjl veksfu;e lYQsV dk ekud
foy;u ¼cksry A½ rFkk vKkr foy;u ¼cksry B½A
(ii) fl)kUr & ruq H2SO4 ls vEyhÑr QSjl veksfu;e
lYQsV dk vuqekiu iksVSf”k;e ijeSaXusV ds foy;u ls d{k ds
rki ij fd;k tkrk gSA vfUre fcUnq ij vuqekiu ¶ykLd esa
xqykch jax vk tkrk gSA lEiUu gksus okyh vk;fud vfHkfØ;k
fuEufyf[kr gS &

OH4Fe5MnFe5H8MnO 2
322

4  

(iii) fof/k &
¼1½ C;wjsV dks ek/;fed foy;u (KMnO4) ls [kaxkydj Hkj
ysaA

¼2½ 20 mL ds fiisV ls QSjl veksfu;e lYQsV dk ekud
foy;u ¼cksry A½ ¶ykLd esa ysaA blesa yxHkx 10 mL ruq
H2SO4 MkysaA
¼3½ ¶ykLd ds foy;u esa C;wjsV ls rc rd KMnO4 foy;u
feyk;sa tc rd fd gYdk xqykch jax u vk tk,A ikB~;kad dks
lkj.kh esa fy[ksa rFkk lqlaxr ikB~;kad vkus rd vuqekiu dks
nksgjkrs jgsaA
¼4½ f}rh; vuqekiu vKkr foy;u ¼cksry B½ rFkk ek/;fed
foy;u (KMnO4) ds e/; mijksDr çFke vuqekiu ds leku
gh lqlaxr ikB~;kad vkus rd nksgjk,aA
(iv) çs{k.k lkj.kh & ¼v½ ekud foy;u rFkk ek/;fed
foy;u ds e/; vuqekiu &

1.
2.
3.

çkjafHkd
(A)

Ø-
la-

vafre
(B)

KMnO4
dk lqlaxr 
vk;ru
(mL)

C;wjsV dk 
ikB~;kad

20
20
20

0.0
0.0
0.0

20.0
19.5
19.5

20.0
19.5
19.5

19.5

¼c½ vKkr QSjl veksfu;e lYQsV foy;u rFkk ek/;fed
foy;u ds e/; vuqekiu &

1.
2.
3.

çkjafHkd
(A)

Ø-
la-

vafre
(B)

KMnO4
dk lqlaxr 
vk;ru
(mL)

C;wjsV dk 
ikB~;kad

20
20
20

0.0
0.0
0.0

19.0
18.5
18.5

19.0
18.5
18.5

18.5

(v) x.kuk & ¼v½ ekud FAS foy;u rFkk ek/;fed KMnO4

foy;u ds e/; vuqekiu &
lw= & N1V1 = N2V2     tgka]

N1= ekud FAS foy;u dh ukWeZyrk ¾ 392
3245.62

V1 = ekud FAS foy;u dk vk;ru = 20 mL
N2 = ek/;fed KMnO4 foy;u dh ukWeZyrk = ?
V2 = ek/;fed KMnO4 foy;u dk ç;qDr vk;ru
     = 19.5 mL
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V
VNN
2

11
2  N

5.19
20

392
3245.62




¼c½ vKkr QSjl lYQsV (FS) foy;u rFkk ek/;fed KMnO4

foy;u ds e/; vuqekiu &
lw= & N3V3 = N4V4     tgka]
N3= vKkr FS foy;u dh ukWeZyrk ¾ ?
V3 = vKkr FS foy;u dk ç;qDr vk;ru = 20 mL
N4 = ek/;fed KMnO4 foy;u dh ukWeZyrk = N2

V4 = ek/;fed KMnO4 foy;u dk ç;qDr vk;ru
     = 18.5 mL

V
VNN
3

44
3  N

20
5.18

5.19
20

392
3245.62




N
5.19
5.18

392
3245.62






¼l½ QSjl lYQsV dh lkUærk &
lw= & lkUærk (g/L) ¾ ukWeZyrk x rqY;kadh Hkkj

5069.8278
5.19
5.18

392
3245.62




  g/L

¼n½ gjk dlhl ds uewus esa fØLVyh; QSjl lYQsV dh çfr”krrk&

FS dh çfr”krrk ¾ 
FS g / L 100´

 dh lkUnrz k
gjk dlhl ueuw s dh ek=k

%89.70100
12
5069.8



(vi) ifj.kke & cksry ‘B’ esa fn, x, gjk dlhl uewus ds
foy;u esa fØLVyh; QSjl lYQsV 70.89% çfr”kr gSA
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v/;k;&18
dkcZfud ;kSfxd esa fØ;kRed lewg dh igpku

DETECTION OF FUNCTIONAL GROUP
IN ORGANIC COMPOUND

çeq[k fØ;kRed lewg gSa & dkcksZfDlfyd] ,sYdksgkWfyd]
QhukWfyd] ,sfYMgkbM] dhVksu] ,ehuks] vlarÌrrk vkfnA fn,
x, dkcksZfud ;kSfxd esa mifLFkr fØ;kRed lewg dh igpku
djus ds fy, çkjfEHkd ijh{k.k] ;kSfxd dh çÑfr vkSj ;kSfxd
esa mifLFkr rÙoksa dh tkudkjh dh tkrh gSA bl vk/kkj ij
laHkkfor lewg dk vuqeku yxk;k tkrk gSA
çkjfEHkd ijh{k.k & ;s ijh{k.k gSa % ¼1½ HkkSfrd voLFkk ¼2½ jax
¼3½ xU/k ¼4½ foys;rk vkSj ¼5½ Toyu ijh{k.kA

¼1½ HkkSfrd voLFkk & fn, x, ;kSfxd dh HkkSfrd voLFkk
ns[kdj fuEukuqlkj lewg dk vuqeku yxk;k tkrk gS %
Bksl % dkcksZfDlfyd] ,sehuks rFkk QhukWyA
æo % ,sYdksgkWfyd] ,sfYMgkbM] dhVksu] ,sehu] dkcksZfDlfyd]
QhukWfyd rFkk vlarÌrrkA

¼2½ jax & dkcZfud ;kSfxd dk jax mldh lajpuk] fØ;kRed
lewg rFkk mifLFkr rÙoksa ij fuHkZj djrk gSA ;s ;kSfxd] ftuesa
dsoy dkcZu] gkbMªkstu ,oa vkWDlhtu gksrs gSa çk;% jaxghu
gksrs gSaA ØkseksQksfjd lewg okys ;kSfxd çk;% jaxhu gksrs gSaA
dqN dkcZfud ;kSfxd v”kqf);ksa ds dkj.k Hkh jaxhu gks tkrs gSaA
tSls QhukWy] ,sehu] ,sfuyhu] ØhlkWy vkfn gok esa iM+s jgus ij
jaxhu gks tkrs gSaA

¼3½ xU/k & fof”k’V xU/k ds dkj.k ;kSfxd vkSj lewg dh
igpku dk vuqeku yxk;k tkrk gS &
xU/k ;kSfxd
dkcksZfyd QhukWy
rh[kh QkWfeZd ,oa ,slhfVd vEy
dM+os cknke tSlh csUtSfYMgkbM
eNyh tSlh ,sjkseSfVd ,ehu

efnjk tSlh ,sYdksgkWy
pwgs tSlh ,sflVSekbM

¼4½ foys;rk & dkcZfud ;kSfxd esa mifLFkr fØ;kRed lewg
dh igpku ;kSfxd dh foys;rk ds vk/kkj ij fuEukuqlkj dh
tkrh gS &
ty rFkk bZFkj esa foys; % ,sYdksgkWy] ,sfYMgkbM] dhVksu]
QhukWy] dkcksZfDlfyd vEy] ,sehuA
ty esa foys; ijUrq bZFkj esa vfoys; % dkcksZgkbMªsV
,sehuA
5%  lksfM;e ckbdkcks Zu sV foy;u es a foys; %
dkcksZfDlfyd vEyA
5% lksfM;e gkbMªkWDlkbM foy;u esa foys; % dkcksZfDlfyd
vEy] QhukWyA
5% gkbMªksDyksfjd vEy esa foys; % ,sehuA

¼5½ Toyu ijh{k.k & lkekU;r% fudy ;k dkWij dh iUuh
ij FkksM+k lk dkcZfud ;kSfxd ysdj xeZ djrs gSa ijUrq dkWij
dh iUuh dks igys bruk xeZ djrs gSa fd og gjs jax dh
Tokyk nsuk cUn dj ns] fQj ml ij ;kSfxd ysdj xeZ djrs
gS aA

vxj /kqa, jfgr Tokyk gS rks dkcZu ds de çfr”kr
okyk] /kq,a lfgr pednkj Tokyk gS rks ;kSfxd esa dkcZu dk
çfr”kr vf/kd vkSj dkyh /kq,a okyh Tokyk gS rks ,sjkseSfVd
;kSfxd gSA

gjh Tokyk gksus ij ;wfj;k gks ldrk gSA ;kSfxd dks
tykus ij veksfu;k xSl dh xU/k vkrh gS rks ,ekbM gks
ldrk gSA

rÙoksa dh igpku & ;gka fn, x, dkcZfud ;kSfxd esa dkcZu]
gkbMªkstu] vkWDlhtu rFkk ukbVªkstu dh mifLFkfr Kkr
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djus ds ckjs esa ppkZ dh xbZ gSA vU; rÙoksa dh ppkZ blfy,
ugha dh xbZ gS D;ksafd os ikB~;Øe esa “kkfey ugha fd, x, gSaA

dkcZu] gkbMªkstu o vkWDlhtu ds fy, ijh{k.k djuk
;|fi vko”;d ugha gS ij vkidh tkudkjh ds fy, ;gka
fn;k x;k gSA bl ijh{k.k dk fl)kUr ;g gS fd dkcZfud
;kSfxd esa mifLFkr dkcZu ls dkcZuMkb vkWDlkbM rFkk gkbMªkstu
ls ty curk gS ftudh igpku vklkuh ls dh tk ldrh gSA
vkWDlhtu ds fy, ijh{k.k ;gka nsuk vuqi;qDr gSA

yxHkx ,d g dkcZfud ;kSfxd dks FkksM+s “kq’d D;wfçd
vkWDlkbM ds lkFk dBksj dkap dh uyh esa xeZ djrs gSaA ftlls
CO2 rFkk H2O curs gSaA ty ij[kuyh ds eqag ds ikl uUgh
cwanksa ds :i esa fn[kkbZ nsrk gSA ty ls gkbMªkstu dh mifLFkfr
fuf”pr gksrh gSA

OHCuHCuO2 22 

mDr ij[kuyh ls fudyus okyh xSl dks pwus ds
ikuh esa ls xqtkjrs gSa rks og nwf/k;k gks tkrk gS tks dkcZu dh
mifLFkfr n”kkZrk gSA

2COCu2CCuO2 

OHCaCOCO)OH(Ca 2322 

ukbVªkstu dk ijh{k.k & dkcZfud ;kSfxd esa ukbVªkstu dh
mifLFkfr ySlsa ijh{k.k (Lassaigne’s Test) ls dh tkrh gSA
bldk dkj.k ;g gS fd dkcZfud ;kSfxd lg&la;ksth gksrs gSa
tks foy;u esa vk;fur ugha gksrs gSa] tcfd ge vk;uksa dk gh
ijh{k.k dj ldrs gSaA

ySlsa ijh{k.k esa ;kSfxd esa mifLFkr ukbVªkstu vkfn
rÙoksa dks vk;fur gksus okys ;kSfxdksa esa cnyk tkrk gS rkfd
okafNr ijh{k.k fd, tk ldsaA blds fy, ;kSfxd dk lksfM;e
/kkrq ds lkFk laxyu (Fusion) djrs gSaA
ySlsa foy;u % Tokj ds ,d nkus ftruk lksfM;e dk VqdM+k
fQYVj i= esa nckdj “kq’d djsaA bl VqdM+s dks “kq’d Toyu
uyh (Ignition Tube) esa rc rd xeZ djsa fd og pedrs gq,
nkus dk :i xzg.k dj ysA B.Mk djds vc blesa 8&10 mg
;k 5&7 cwansa dkcZfud ;kSfxd Mkydj Toyu uyh dks FkksM+h nsj
jDr rIr gksus rd xeZ djsaA vc bls ,d chdj vFkok dBksj
dkap dh ij[kuyh ftlesa yxHkx 10 mL vklqr ty gks]
Mkydj mckysaA B.Mk djds Nku ysaA ;g Nfur ySlsa foy;u
dgykrk gSA

bl foy;u esa mifLFkr ukbVªkstu vc lksfM;e
lkbukbM cu tkrk gSA ftldk vk;uu Na+ o CN_ esa gks
tkrk gSA

NaCNNCNa 

ukbVªkstu dk ijh{k.k

vfHkfØ;k,a &

4224 SONa)OH(FeFeSONaOH2 

)OH(FeNaCN6 2    NaOH2)CN(FeNa 64 

    NaCl12)CN(FeFeFeCl)CN(FeNa 364364 

ukbVªkstu ds fy, feMyVu ijh{k.k & feMyVu ijh{k.k
fo”ks’k ifjfLFkfr;ksa esa fd;k tkrk gSA bl ijh{k.k esa inkFkZ dks
ftad lk;ukbM esa ifjofrZr djrs gSaA ySlsa foy;u cukuk dbZ
ckj dfBu gks tkrk gS D;ksafd dbZ ok’i”khy ;kSfxd ijh{k.k
djrs le; Toyu uyh ds eqag ij tyus yxrs gSaA dbZ ckj
lksfM;e dk VqdM+k rhozrk ls tyrk gqvk Toyu uyh ls ckgj
vk tkrk gSA rc feMyVu ijh{k.k vklku gks tkrk gSA

,d “kq’d Toyu uyh esa FkksM+k lk dkcZfud ;kSfxd
rFkk blls yxHkx nks xquk futZy lksfM;e dkcksZusV vkSj
yxHkx ikap xquk ftad ikmMj ysdj igys /khjs&/khjs rFkk
ckn esa rst jDr rIr gksus rd xeZ djrs gSa ftlls ftad
lkbukbM cu tkrk gSA

jDr rIr Toyu uyh dks 10 mL vklqr ty ;qDr
chdj ;k DoFku uyh esa Mkydj mckyrs gSaA B.Mk djds Nku
ysrs gSa vkSj Nfur esa rktk cuk QSjl lYQsV foy;u feykrs
gSaA bl vo{ksi ;qDr foy;u dks mckydj B.Mk djrs gSaA
blesa dqN cwansa lkUæ H2SO4 dh Mkyus ij foy;u gjk ;k
uhyk gks tkus ij ukbVªkstu dh mifLFkfr n”kkZrk gSA

dkcZfud ;kSfxdksa dh çÑfr
(Nature of Organic   Compounds) & fdlh dkcZfud
;kSfxd esa mifLFkr fØ;kRed lewg dh igpku djus ls
iwoZ çkjfEHkd ijh{k.k] rÙoksa dh mifLFkfr ds lkFk mldh
çÑfr dh tkudkjh ysuk ykHkçn gksrk gSA fuEufyf[kr ijh{k.kksa
}kjk ;g irk yxk;k tkrk gS fd ;kSfxd vEyh;] {kkjdh;]

ç;ksx fu"d"kZçs{k.k

¼1½ ,d  ySl foy;u$1 cwan 
 foy;u ¼dHkh&dHkh 

ugha Mkyrs gSa½ $ ,d  rktk 
cuk;k gqvk  dk larÌr 
foy;uA
vo{ksi@foy;u dks mckydj 
lkUæ feyk,saA
¼2½ mi;qZDr 1 dk uhyk ;k gjk 
v o { k s i@ f oy ;u $  
foy;u

NaOH

FeSO

H SO

F eC l

  

4

2

3

4/lkUæ 
¼ ½ 

HCl 

mL

mL

sa gjk vo{ksi 
@foy;u

uhyk ;k gjk 
foy;u
çf'k;u
uhyk@gjk 
vo{ksi

ukbVªk stu 
mi f LF kr  
gks ldrk 
gSA

ukbVªk stu 
fuf'pr
ukbVªk stu 
fuf'pr
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QhukWfyd ;k mnklhu gSA
¼1½ vEyh; çÑfr ds fy, &
¼d½ ,d ij[kuyh esa FkksM+h ek=k ;k 2&3 cwan ¼æo gksus ij½
;kSfxd ysdj 1 mL vklqr ty feykdj fgyk,a vkSj ns[ksa fd
;g foys;] vYi foys; ;k vfoys; gSA foys; gksus ij ;fn
uhyk fyVel i= yky dj nsrk gS rks ;g ;kSfxd vEyh; ;k
QhukWy gks ldrk gSA
¼[k½ ;kSfxd dh mi;qZDr ek=k esa lksfM;e ckbdkcksZusV foy;u
feykus ij cqncqnkgV (Effervescence) gksrh gSA Nkudj
Nfur esa ruq HCl feykdj vEyh; djsaA dksbZ vo{ksi ugha
vkus ij ;g ,fyQSfVd vEy ;Fkk lfDlfud vEy ;k
vkWDlsfyd vEy gks ldrk gSA vo{ksi vkus ij ;g ,jkseSfVd
vEy tSls csUtksbd vEy] flusfed vEy ;k FkSfyd vEy gks
ldrk gSA

¼2½ {kkjdh; çÑfr ds fy, & fn, x, ;kSfxd dh FkksM+h lh
ek=k esa 10 çfr”kr ruq HCl foy;u feykus ij foys; gks
tkrk gSA vc NaOH foy;u cwan&cwan djds Mkysa rkfd
foy;u {kkjdh; gks tk,A vo{ksi ;k rsy tSlh lrg curh gSA
;kSfxd {kkjdh; çÑfr dk gks ldrk gSA tSls ,sjkseSfVd ,sehu
;Fkk ,sfuyhu] VkWywMhu] uS¶FkSy ,sehu vkfnA

¼3½ QhukWfyd çÑfr ds fy, & ;s ;kSfxd uhys fyVel i=
dks yky dj nsrs gSa ijUrq lksfM;e ckbdkcksZusV foy;u ds
lkFk cqncqnkgV ugha nsrs gSaA ;kSfxd dh mi;qZDr ek=k esa
NaOH foy;u feykdj fgyk,aA ;fn ;kSfxd foys; gks
tkrk gS ;k FkksM+k foys; gksrk gS ;k rsy tSlh lrg curh gS
vkSj ruq HCl ls iqu% vo{ksfir gks tkrk gS rks ;g QhukWy gSA
tSls uS¶FkkWy] uS¶FkkWy] ØhlkWy vkfnA

¼4½ mnklhu çÑfr ds fy, & ;fn fn;k x;k ;kSfxd
mi;qZDr rhu ijh{k.k ugha nsrk gS rks ;g mnklhu çÑfr dk
gks ldrk gSA tks gkbMªksdkcZu] ,sYdksgkWy] ,sfYMgkbM] dhVksu]
bZFkj vkfn esa ls ,d gSA

fØ;kRed lewg dk ijh{k.k & vkidks fuEukafdr nks Jsf.k;ksa
ds ;kSfxdksa esa ls ,d ;kSfxd esa mifLFkr fØ;kRed lewg dh
igpku djuk gSA fof”k’V lewg dh igpku djus ls iwoZ
vkidks bl v/;k; esa igys fn, x, ijh{k.k djds ifj.kke
uksV djus gSa ftlls lgh fØ;kRed lewg dh igpku djus esa
lgk;rk feysxhA ;s Jsf.k;ka gSa &
izFke Js.kh & dkcZu] gkbMªkstu ,oa vkWDlhtu ;qDr
;kSfxd% dkcksZfDlfyd vEy ¼dkcksZfDlfyd lewg½] QhukWy

;k ,sYdksgkWy ¼gkbMªkWfDly lewg½] ,sfYMgkbM ;k dhVksuA
f}rh; Js.kh & dkcZu] gkbMªkstu ,oa ukbVªkstu ;qDr
;kSfxd% ,sekbM] ,sehuA

1- ,sehMks lewg  & ;wfj;k esa ,sehMks lewg

mifLFkr gksrk gSA

¼1½ lksfM;e gkbMªkWDlkbM (NaOH) ds lkFk ijh{k.k &
inkFkZ dh vYi ek=k dks NaOH foy;u ds lkFk xeZ fd;k
tkrk gSA veksfu;k dh xU/k ,sehMks lewg dh mifLFkfr n”kkZrh
gSA

 32 NHRCOONaNaOHRCONH

¼2½ lksfM;e ukbVªkbV (NaNO2) ds lkFk ijh{k.k &
inkFkZ dh vYi ek=k esa ruq HCl ds 2 mL rFkk NaNO2

foy;u ds 2 mL Mkydj fgykrs gSaA rsth ls ukbVªkstu xSl
fudyrh gS rks ,sehMks lewg mifLFkr gksrk gSA

OHNRCOOHHNORCONH 22
HCl/NaNO

22
2  

2- ,sfYMgkbM (-CHO) lewg & ,sfYMgkbMksa esa dkcksZfuy
lewg  ik;k tkrk gSA QkWesZfYMgkbM dks NksM+dj
“ks’k lHkh ,sfYMgkbMksa esa dkcksZfuy lewg gkbMªkstu vkSj ,sfyQSfVd
;k ,sjkseSfVd lewg ls tqM+k gksrk gSA

QkWesZfYMgkbM ,slhVsfYMgkbM  csUtSfYMgkbM

¼1½ f’kQ+ vfHkdeZd ijh{k.k & ij[kuyh esa ;kSfxd dh 5&6
cwan ;k FkksM+k lk ;kSfxd ysdj f”kQ vfHkdeZd ds 1&2 mL
feykb;sA vPNh rjg fgykdj 2 feuV rd iM+k jgus nsaA xeZ
u djsaA xqykch jax vkus ij ,sfYMgkbM lewg mifLFkrA

;fn csUt,sfYMgkbM fn;k x;k gS rks xqykch jax
/khjs&/khjs vk,xkA tcfd MkbesfFky dhVksu Hkh bl ijh{k.k esa
xqykch jax nsrk gSA

f”kQ+ vfHkdeZd {kkjd foy;u ds lEidZ esa vkus ij
,sfYMgkbM dh vuqifLFkfr esa Hkh xqykch jax nsrk gSA
¼2½ VkWysu vfHkdeZd ijh{k.k & ij[kuyh esa 2 mL vfHkdeZd
¼veksfu;e gkbMªkWDlkbM ;qDr AgNO3 foy;u½ esa fn, x,
;kSfxd dh 4&5 cwansa ;k FkksM+k lk ;kSfxd feyk,aA fgykdj xeZ
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djsaA dkyk vo{ksi ;k jtr niZ.k vkrk gSA ,fYMgkbM lewg
mifLFkr gSA

  OH3RCHO)NH(Ag2 23

     OH2NH4Ag2RCOO 23 

¼3½ Qsgfyax foy;u ijh{k.k & 2 mL Qsgfyax foy;u A
vkSj B vFkok csusfMDV foy;u esa 0-5 g ;k 0-5 mL ;kSfxd
feykdj 2&3 feuV rd mckysaA /khjs&/khjs uhys jax ds LFkku
ij yky vo{ksi vk tkrk gS tks ,sfYMgkbM dh mifLFkfr
n”kkZrk gSA

csUtSfYMgkbM vkSj lSfyfly ,sfYMgkbM mDr ijh{k.k
ugha nsrs gSaA ijUrq QkWfeZd vEy ;g ijh{k.k nsrk gSA

3- ,sYdksgkWfyd (-OH) lewg & os ;kSfxd ftuesa gkbMªkWfDly
lewg (-OH) ,sfyQsfVd dkcZu ijek.kq Ükà[kyk ;k dkcZu
Ükà[kyk ds ik”oZ esa tqM+k gS] ,sYdksgkWy dgykrs gSaA

  OHCH3  OHCHCH 23 

esfFky ,sYdksgkWy   ,fFky ,sYdksgkWy

  

vkblksçksfiy ,sYdksgkWy rr̀h;d C;wfVy ,sYdksgkWy
,sYdksgkWy fyVel ds çfr mnklhu gksrs gSaA

¼1½ lksfM;e /kkrq }kjk ijh{k.k & “kq’d ij[kuyh esa 1 mL
fn;k x;k ;kSfxd ysdj yxHkx ,d g futZy dSfYl;e
lYQsV feykdj vPNh rjg fgyk,a rkfd dqN ty dh ek=k
gksus ij vo”kksf’kr gks tk,A bls Nku dj fuFkkj ysaA vc Nfur
esa “kq’d lksfM;e dk NksVk VqdM+k MkysaA H2 fudyus ds dkj.k
cqncqnkgV gksrh gS rks ,YdksgkWfyd lewg dh mifLFkfr n”kkZrh
gSA

 2HONaR2Na2OHR2

¼2½ ,LVj ijh{k.k & ,sYdksgkWy dkcksZfDlfyd vEy ds lkFk
fØ;k djds e/kqj xa/k okys ,LVj cukrs gSaA bl fØ;k dks
,LVjhdj.k dgrs gSaA ;g fØ;k lkUæ H2SO4 dh mifLFkfr esa
gksrh gSA

LoPN o “kq’d ij[k uyh esa ,d mL fn;k x;k

;kSfxd ysdj 1 mL Xysf”k;y ,slhfVd vEy vkSj 2&3 cwansa
lkUæ H2SO4  feyk,a vkSj yxHkx 10 feuV rd ty Å’ed
ij xeZ djsaA yxHkx 20 mL ty ,d chdj esa ysdj ij[k
uyh dk feJ.k blesa maMsy nsaA lwa?kus ij Qyksa tSlh e/kqj
xa/k ,sYdksgkWfyd lewg dh mifLFkfr n”kkZrh gSA

OHCOOCHCHCOOHCHOHCH 233
H

33 


   esfFky ,slhfVd      esfFky
  ,sYdksgkWy   vEy     ,slhVsV

¼3½ lsfjd veksfu;e ukbVªsV ijh{k.k & LoPN o “kq’d
ij[kuyh esa ,d mL ;kSfxd ysdj 2&3 cwansa lsfjd veksfu;e
ukbVªsV vfHkdeZd dh feykdj fgyk,aA xqykch ;k yky jax
,sYdksgkWfyd lewg dh mifLFkfr n”kkZrk gSA

34432363243 NONH2)NO(Ce)OHCH()NO(Ce)NH(OHCH2 

¼4½ ,slhfVy DyksjkbM ijh{k.k & ,sYdksgkWy ,slhfVy
DyksjkbM ds lkFk fØ;k djds ,LVj rFkk gkbMªkstu DyksjkbM
xSl cukrk gSA ;g HCl xSl NH4OH foy;u ds lkFk fØ;k
djds veksfu;e DyksjkbM dk “osr /kqavk nsrk gSA

blds fy, LoPN o “kq’d ij[kuyh esa yxHkx
2 mL ;kSfxd ysdj 1 g futZy dSfYl;e lYQsV feykdj
vPNh rjg fgyk,a o Nku ysaA Nfur esa 2 ;k 3 cwansa ,slhfVy
DyksjkbM dh feykdj fgyk,aA vc veksfu;e gkbMªkWDlkbM
foy;u esa Mwch dkap dh ,d NM+ ij[k uyh ds eqag ij j[ksaA
NM+ ij “osr /kwe curs gSa tks ,sYdksgkWfyd lewg dh mifLFkfr
n”kkZrs gSaA

HClCOORCHCOClCHOHR 33 

OHClNHOHNHHCl 244 

4- QhukWfyd (Ar-OH) lewg & ftu ;kSfxdksa esa csUthu
oy; ij ,d ;k vf/kd gkbMªkWfDly lewg tqM+s gksrs gSa os
QhukWy dgykrs gSaA

 

QhukWy esVk&ØhlkWy dSVsdksy fjlksflZukWy
vU; ;kSfxd Bksl gksrs gSa ysfdu QhukWy lnhZ esa Bksl

o xehZ esa æo voLFkk esa ik;k tkrk gSA ;s lHkh jaxghu gksrs gSa
fdUrq iM+s jgus ij vkWDlhÑr gks tkrs gSa ftlls jaxhu cu tkrs
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gSaA QhukWy ty esa de fdUrq ,sYdksgkWy esa vf/kd foys; gksrs
gSaA ;s fof”k’V xU/k okys ;kSfxd gSaA
¼1½ fyVel ijh{k.k & ue uhys fyVel i= ij fn, x,
;kSfxd dh ,d cwan ;k ,d fØLVy ¼Bksl gksus ij½ j[ksaA ;fn
fyVel i= dk jax uhys ls yky gks tk, rks QhukWfyd lewg
mifLFkr gks ldrk gSA
uksV % ;g ijh{k.k dkcksZfDlfyd vEy Hkh nsrs gSa D;ksafd
QhukWy nqcZy vEy gksrs gSa blfy, lksfM;e ckbdkcksZusV
foy;u ds lkFk cqncqnkgV (CO2) dh fØ;k ugha nsrs gSaA
¼2½ Qsfjd DyksjkbM ijh{k.k & ;kSfxd ds ,d mL B.Ms
tyh; ;k ,sYdksgkWfyd foy;u esa 2&3 cwansa mnklhu FeCl3

¼FkksM+k FeCl3 foy;u ysdj mlesa ruq NH4OH foy;u cwan&cwan
djds gYdk xanykiu vkus rd feykrs gSaA mckydj B.Mk
djds Nku ysrs gSaA Nfur mnklhu FeCl3 dk foy;u dgykrk
gSA½ dk tyh; foy;u feyk,aA uhyk] cSaxuh] yky ;k xgjk
Hkwjk jax QhukWfyd lewg dh mifLFkfr n”kkZrk gSA

HCl3Fe)OHC(OHHCFeCl 356563 

¼3½ yhcjeSu ijh{k.k (Liberamann’s Test) & os lHkh
QhukWy ftuesa iSjk&fLFkfr fjDr gksrh gS] ;g ijh{k.k nsrs gSaA

“kq’d ij[kuyh esa FkksM+k lk ;kSfxd ¼nks ;k rhu cwan½
ysdj NaNO2 ds dqN d.k feykdj igys xeZ djsa vkSj fQj
B.Mk djsaA ,d mL lkUæ H2SO4 feyk,aA xgjk uhyk ;k
dkyk jax mRiUu gksrk gS tks ty feykus ij yky gks tkrk gSA

vc ruq NaOH dk foy;u vkf/kD; esa feykus ij
xgjk gjk ;k uhyk jax curk gS tks QhukWy lewg dh mifLFkfr
n”kkZrk gSA bl ijh{k.k ds foLrr̀ ifj.kke fuEukafdr lkj.kh
esa fn, x, gSa &

vfHkfØ;k,a &

422422 SONaHNO2SOHNaNO2 

lksfM;e ukbVªkbV      ukbVªl vEy

¼4½ lsfjd veksfu;e ukbVªsV ijh{k.k & bl vfHkdeZd ds
lkFk QhukWy gjk ;k Hkwjk jax nsrs gSa tcfd ,sYdksgkWy yky jax
nsrs gSaA jax ifjorZu tfVy milgla;ksth ;kSfxd ds ukbVªsV
lewg ds ,sYdksgkWy ;k QhukWy }kjk çfrLFkkiu ds dkj.k gksrk
gSA tSls &

342436324 NONH2])ROH()NO(Ce[ROH2])NO(Ce[)NH( 

¼;g ijh{k.k ,sjkseSfVd ,ehu Hkh nsrs gSa blfy, dHkh&dHkh
dfBukbZ mRiUu gks ldrh gSA½

bl ijh{k.k ds fy, fn, x, ;kSfxd vFkok blds
tyh; foy;u esa 3&4 cwansa vfHkdeZd dh ¼0-5 mL lsfjd
veksfu;e ukbVªsV $ 3 mL ty esa½ feykdj fgyk,aA gjk] Hkwjk
vFkok uhyk vo{ksi QhukWy dh mifLFkfr n”kkZrk gSA

5- dkcZfud ;kSfxd esa mifLFkr rÙoksa dk Kku gksus ij mlds
fØ;kRed lewg dk dqN va”k rd vuqeku yxk;k tk ldrk
gS rFkk mlds vuqlkj fØ;kRed lewgksa dk ijh{k.k fd;k
tkrk gSA
mís’; % fn, x, dkcZfud ;kSfxd esa mifLFkr fØ;kRed
lewg dk ijh{k.k djukA
çkjfEHkd ijh{k.k &
¼i½ HkkSfrd voLFkk
¼ii½ jax
¼ii½ xa/k
¼iv½ foys;rk
¼v½ Toyu ijh{k.k

çs{k.k lkj.kh

ifj.kke % fn, x, dkcZfud ;kSfxd esa -----------------------------------
fØ;kRed lewg mifLFkr gSA

ç;ksx fu"d"kZçs{k.kØ-la-

;kSfxd

QhukWy

vkWFkksZ ØhlkWy

esVk ØhlkWy
iSjk ØhlkWy

fjlksflZukWy

&uS¶FkkWy
&uS¶FkkWy



xgjk uhyk 
;k gjk
xgjk uhyk 
;k gjk
xUnyk gjk
&
&
&
Hkwjk yky

xgjk uhyk ;k gjk

yky ;k xUnyk Hkwjk
xgjk gjk
Hkwjk dkyk
xgjk uhyk

xgjk uhyk ;k gjk

xgjk uhyk ;k gjk

NaNO +H SO2 4
feykus ij jax

2

yky

yky

Hkwjk
&
&
&
yky
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v/;k;&19
moZjdksa esa vEyh; ,oa {kkjdh; ewydksa dk ijh{k.k

TEST OF ACIDIC AND BASIC RADICALS IN FERTILIZERS

xq.kkRed fo’ys"k.k esa iz;qDr vfHkfØ;k,a vf/kdrj
vdkcZfud vEyksa] {kkjdksa vkSj yo.kksa dh vusd tyh; foy;uksa
esa ikjLifjd vfHkfØ;k,a gSaA d̀f"k esa mi;ksx gksus okys moZjdksa
eas fofHkUu izdkj ds /kuk;u (NH4

+, Cu2+, Ca2+, Mg2+  ,oa
Zn2+) ,oa _.kk;u (CO3

2–, NO3
–, Cl– ,oa CH3COO–) ik;s

tkrs gSa] ftudk xq.kkRed fo’ys"k.k ds }kjk v/;;u djds ge
mijksDr /kuk;uksa ,oa _.kk;uksa vFkkZr {kkjdh; ,oa vEyh;
ewydksa dk irk yxk ldrs gSaA

19-1 vEyh; e wydk s a dk x q. kk Red fo’y s" k. k
(Qualitative test of Acidic Redicals) &
¼1½ ruq H2SO4 ls xq.kkRed ijh{k.k (Qualitative test
by dilute H2SO4)&

iz;k sx iz s{k.k    vuqeku
,d ij[kuyh eas    1-  B.Ms foy;u esa rsth    dkcksZusV
FkksM+k lk moZjd ls >kx dk fudyuk (CO3

2–)
ysdj mlesa ruq vkSj jaxghu o xa/kghu
H2SO4 MkyksA ;fn xSl dk fudyukA
dksbZ vfHkfØ;k mRiUu xSl dks pwus
u gks rks /khjs&/khjs ds ikuh esa izokfgr
xeZ djksA djus ij og nwf/k;k

gks tkrk gSaA
2- fljds tSlh xa/k ,slhVsV

vkrh gSA yo.k ds (CH3COO 
–)

tyh; foy;u esa
/khjs&/khjs FeCl3 dk
mnklhu foy; MkysaA
foy;u dk jax xgjk
yky gks tkrk gSA

fu’p;kRed ijh{k.k vkSj mudh jklk;fud vfHkfØ;k;sa
(Confermative Test and Chemical Reactions)&
1- dkcksZusV & lHkh dkcksZusV vEy dh fØ;k ls vi?kfVr
gksdj dkcZu Mkb vkDWlkbM nsrs gSa] ftldks LoPN pwus ds ikuh
esa ls izokfgr djus ij og ¼dSfYl;e dkcksZusV ds dkj.k½
nwf/k;k gks tkrk gSA xSl dks vf/kd le; rd izokfgr djus ls
pwus dk ikuh iqu% jaxghu gks tkrk gS] D;ksafd vc Ca (HCO3)2
¼dSfYl;e ckbdkcksZusV½ cu tkrk gSa tks ty esa foys; gSaA

CaCO3 + H2SO4   CaSO4 + H2O + CO2

Ca(OH)2 + CO2
  CaCO3 + H2O

CaCO3 + CO2 + H2O   Ca(HCO3)2

2- ,slhVsV &
(i) lHkh ,slhVsV vEyksa ds lkFk fØ;k dj ,slhfVd vEy cukrs
gSa] ftlesa fljds tSlh xa/kh gksrh gSaA
2CH3COONa + H2SO4   Na2SO4 + 2CH3COOH
(ii) yo.k tyh; foy;u esa FeCl3 dk mnklhu foy;u
feykus esa ¼Qsfjd ,slhVsV cuus ds dkj.k½ yky vo{ksi izkIr
gksrk gSA bldks mckyus ls HkkfLed Qsfjd ,slhVsV cuus ds
dkj.k Hkwjk vo{ksi izkIr gksrk gSA
3CH3COONa + FeCl3   (CH3COO)3Fe + 3NaCl
(iii) viuh gFksyh ij Bksl yo.k vkSj vkWDlsfyd vEy 1 % 2 ds
vuqikr esa feJ.k yks vkSj ,d ;k nks cwan ty feykdj xhyk
djds jxMksaA fljds tSlh xa/kh vkrh gS] tks ,slhfVd vEy ds
leku gSA
(iv) ,d ij[kuyh esa Bksl inkFkZ yksA blesa FkksM+k lkUnz H2SO4
vkSj ,fFky ,Ydksgy feykdj xeZ djksA Qyksa ds leku eueksgd
xa/k vkrh gSA ;g lqgkouh xa/k ,fFky ,slhVsV cuus ds dkj.k
vkrh gSaA
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CH3COOH + C2H5OH   CH3COOC2H5 + H2O
uksV % dkcksZusV dk ijh{k.k djrs le; rktk rS;kj fd;k gqvk
pwus dk ikuh iz;ksx esa ykuk pkfg,A CO2 xSl ,d eqM+h gqbZ
uyh }kjk izokfgr djuh pkfg,A
¼2½ lkUnz H2SO4 ls xq.kkRed ijh{k.k (Qualitative
Test by concentreated H2SO4)&
iz;k sx iz s{k.k vuqeku
1- ,d ij[kuyh eas 1- jaxghu xSl DyksjkbM

FkksM+k lk moZjd HCl tSlh rhoz (Cl&) gks
ysdj mlesa lkUnz xa/k fudyrh gSaA ldrk gSA
H2SO4 Mkyks
vkSj xeZ djksA

2- ,d ij[kuyh esa 2- gYds ihys&gjs DyksjkbM+
FkksM+k lk moZjd jax dh xSl ¼Cl–½ gks
ysdj mlesa MnO2 fudyrh gSaA ldrk gSA
vkSj lkUnz H2SO4
Mkyks vkSj xeZ djksA

3- ij[kuyh esa 1- Hkwjs jax ds /kwez ukbVªsV
FkksM+k lk moZjd fudyrs gSA ( 3NO- )
ysdj mlesa 2- uyh esa dkWij dh   gks ldrk
lkUnz H2SO4 Nhyu Mkydj     gSA
Mkyks vkSj xeZ djus ls
xeZ djksA vkSj vf/kd /kwez

fudyrs gSA

fu’p;kRed ijh{k.k vkSj mudh jklk;fud vfHkfØ;k;sa
(Confermative Test and Chemical Reactions) &
1- DyksjkbM &
(i) ,d ij[kuyh esa FkksM+k lk moZjd vkSj lkUæ H2SO4 Mkydj
xeZ djus ls ,d jaxghu /kwez;qDr xSl HCl fudyrh gS] ftldh
rhoz xa/k gksrh gSA
(ii) ,d ij[kuyh esa FkksM+k lk moZjd ysdj mlds eq¡g ds ikl
NH4OH ¼veksfu;k foy;u½ esa Mqcksdj ,d dkap dh NM+ ykus
ij NH4Cl ds xgjs 'osr /kwez curs gSaA
(iii) ,d ij[kuyh esa FkksM+k lk moZjd] Bksl K2Cr2O7 vkSj
lkUnz H2SO4 ysdj xeZ djus esas Øksfey DyksjkbM CrO2Cl2 ds
Hkwjs&yky ok"i fudyrs gSaA mudks ty esa foys; djus ij
Øksfed vEy (H2CrO4) dk ihyk lk foy;u curk gSA bl

foy;u esa NH4OH] ,slhfVd vEy vkSj ySM ,slhVsV Mkyus ls
ySM ØksesV (PbCrO4) dk ihyk vo{ksi curk gSA

K2Cr2O7 + 4NaCl + 5H2SO4  2CrO2Cl2 +
4NaHSO4  + 3H2O  +  K2SO4

CrO2Cl2 + 2H2O  H2CrO4+ 2HCl
H2CrO4 + (CH3COO)2Pb 

PbCrO4 + 2CH3COOH
(iv) yo.k ds tyh; foy;u ¼;k lksfM;e dkcksZusV fu"d"kZ½ essa
ruq HNO3 Mkydj AgNO3foy;u  feykus ij 'osr xk<+k
vo{ksi izkIr gksrk gSA ;g vo{ksi NH4OH esa  iw.kZr;k foys;
gS vkSj blesa lkUnz HNO3 Mkyus ls vo{ksi iqu% izkIr gksrk gSA

KCl + AgNO3   KNO3+AgCl
AgCl + 2NH4OH  [Ag(NH3)2]Cl + H2O

[Ag(NH3)2]Cl + 2HNO3    AgCl + 2NH4NO3

2- ukbVªsV &
(i) ,d ij[kuyh esa FkksM+k lk moZjd vkSj lkUnz H2SO4
Mkydj xeZ djus ls gYds yky&Hkwjs /kwez fudyrs gSaA ij[kuyh
esa FkksM+h&lh dkWij dh Nhyu Mkydj xeZ djus ls Hkwjs /kwez
vf/kd osx ds lkFk fudyrs gSaA

KNO3+ H2SO4   KHSO4 + HNO3
4HNO3   4NO2 + 2H2O + O2

Cu + 4HNO3   Cu(NO3)2 + 2NO2 + 2H2O
3Cu + 8HNO3   Cu(NO3)2 + 2NO + 2H2O

2NO + O   2NO2

19-2 {kkjdh; ewydk s a dk xq.kkRed fo’ys"k.k
(Qualitative test of Basic Redicals) &

xq.kkRed fo’ys"k.k esa {kkjdh; ewydksa dks fofHkUu
izdkj ds vfoys; ;kSfxd cukus dh {kerk  ds vk/kkj ij N%
lewgksa esa foHkkftr fd;k x;k gSaA

lewg 0 NH4
+

lewg I Pb2+, Ag+, Hg2
2+

lewg II (A) Hg2+, Pb2+,  Bi3+, Cu2+, Cd2+

lewg II (B) As3+, Sb3+, Sn2+, Sn4+

lewg III Fe3+, Cr3+, Al3+

lewg IV Zn2+ , Ni2+, Mn2+, Co2+

lewg V Ba2+, Sr2+, Ca2+

lewg VI Mg2+



 229

leLr vfHkfØ;k,a foy;u essa lEiUu gksrh gSa] vr%
{kkjdh; ewydksa dk ijh{k.k djus ds fy, yo.k dk foy;u
cukuk cgqr egRoiw.kZ gSA blds fy, yo.k ckjhd pw.kZ ds :i
esa gksuk pkfg,A ;fn pw.kZ ds :i esa u gks rks yo.k dks LoPN
[kjy esa ihldj ckjhd pw.kZ cuk ysuk pkfg,A yo.k ty esa
vfoys; gks rks ruq HCl esa foy;u cukuk pkfg,A

foy;u cukus ds fy, ,d ij[kuyh esa yxHkx 0-5 g
yo.k ¼moZjd½ dk ckjhd pw.kZ ysdj mlesa 2 mL ty feykvks]
mckyks vkSj cwan&cwan djds lkUnz HCl feykvks rFkk ykxkrkj
fgykrs gq, bruk xeZ djks fd yo.k ¼moZjd½ iw.kZ :i ls foys;
gks tk;sA ;fn yo.k ¼moZjd½ foys; u gks rks nwljh ij[kuyh
esa 0-5 g yo.k ¼moZjd½ ysdj nks mL lkUæ HCl feykdj xeZ
djksA bl izdkj yo.k ¼moZjd½ foys; gks tk;sxkA fdlh Hkh
fLFkfr esa ukbfVªd ;k lY¶;wfjd vEy esa foy;u ugha cuk;saA

fdlh Hkh ,d lewg ds lHkh ewydksa dks ,d lkekU;
vfHkdeZd] ftls lewg vfHkdeZd dgrs gSa] }kjk vo{ksfir fd;k
tkrk gSA foy;u esa lewg vfHkdeZd dk vkf/kD; feyk;k tkrk
gS] ftlls fd ml lewg ds lHkh lnL; vo{ksfir gks tkrs gS]
vc foy;u dks Nku fy;k tkrk gSA vc foy;u esa ml lewg
ds ewyd fo|eku jgrs gSaA ;fn igyk lewg vuqifLFkr gks rc
gh nwljs lewg dk ijh{k.k djuk pkfg,A vfxze lkj.kh ds
vuqlkj ,d lewg ds i’pkr Øe ds vuqlkj vkxs lewg esa c<+uk
pkfg,A

ge ;gk¡ ij NH4
+, Cu2+, Zn2+ , Ca2+ ,oa Mg2+

{kkjdh; ewydksa tks fd Øe’k % 0] II, II (A), II (B), III, IV,
V,  ,oa VI lewg ds lnL; gSaA
lewg yo.k@moZjd dk       lewg
la[;k foy;u+vfHkdeZd
0 yo.k esa NH4

+ dk NH4
+

vyx ijh{k.k

I foy;u + ruq vo{ksi I lewg Pb,
HCl Ag rFkk Hg ¼vl½

ds 'osr vo{ksiA

II foy;u + ruq vo{ksi II lewg
HCl + H2S i. dkyk & Hg ¼bd½,

Bi, Pb, Cu
ii. ukjaxh & Sb
iii. ihyk & Cd rFkk As
iv. xank ihyk & Sn ¼bd½
v. Hkwjk & Sn ¼vl½

ds lYQkbM

III foy;u + ruq  HNO3 vo{ksi III lewg
¼,d ;k nks cwansa½ i. yky&Hkwjk & Fe
+ Bksl NH4Cl ii. gjk &  Cr
+ NH4OH iii. 'osr & Al ds
vkf/kD; esa gkbMªkWDlkbM

IV {kkjdh; foy;u + vo{ksi IV lewg
lkUnz H2S i. xUnk 'osr & Zn

ii. cknkeh jax ;k gYdk

Hkwjk & Mn
iii. dkyk & Co, Ni ds

lYQkbM

V {kkjdh; foy;u + vo{ksi V lewg
(NH4)2CO3 'osr vo{ksi & Ba, Sr, Ca

ds dkcksZusV

VI {kkjdh; foy;u + vo{ksi VI lewg
NaH2PO4 'osr & Mg

veksfu;e vk;u ¼lewg 'kwU;½ &
veksfu;e vk;u dh (NH4

+) vfHkfØ;k &
veksfu;e vk;u dh mifLFkfr dk izkjEHk esa gh ijh{k.k

dhft,A
0-2 g izkjfEHkd inkFkZ esa 2 mL lksfM;e gkbMªkWDlkbM

foy;u feykvksa vkSj xeZ djksA veksfu;k xSl fudyrh gS&
NH4

+  fuf’pr
NH4Cl + NaOH   NH3 + H2O + NaCl

dkWij lewg ¼lewg II - A½ &

D;wfizd vk;u (Cu2+) dh vfHkfØ;k;sa &
1- gkbMªkstu lYQkbM ds lkFk D;wfizd lYQkbM CuS dk
dkyk vo{ksi izkIr gksrk gS] tks xeZ ruq ukbfVªd vEy esa foys; gSaA

CuSO4 + H2S   CuS + H2SO4

3CuS + 8HNO3   3Cu(NO3)2+ 4 H2O + 2NO + 3S

2- veksfu;e gkbMªkWDlkbM ds lkFk csfld dkWij lYQsV
[CuSO4Cu(OH)2] dk gYds uhys jax dk vo{ksi izkIr gksrk
gS tks veksfu;; gkbMªkWDlkbM ds vkf/kD; esa foys;'khy ladj
;kSfxd esa ifjf.kr gks tkrk gSA bl foy;u dk jax xgjk uhyk
gksrk gSA
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2CuSO4+2HN4OH  CuSO4.Cu(OH)2+(NH4)2SO4

CuSO4 + Cu(OH)2 + (NH4)2SO4 + 6NH4OH 
2[Cu(NH3)4] SO4 + 8H2O

3- iksVSf’k;e QSjkslk;ukbM foy;u ds lkFk D;wfizd
QSjkslk;ukbM dk xgjk Hkwjk ¼pkWdysVh½ vo{ksi izkIr gksrk gSA
2CuSO4 + K4[Fe(CN)6]   Cu2[Fe(CN)6] + 2K2SO4

4- D;wfizd yo.k ds foy;u esa yksgs dh dhy] CysM ;k yksg
pw.kZ Mkyus ij /kkfRod dkWij dk vo{ksi.k gks tkrk gSA

CuSO4  + Fe   FeSO4  + Cu

ftad lewg ¼lewg IV) &
bl lewg ds vk;uksa dk] {kkjdh; ek/;e esa H2S xSl

izokfgr djus ls] muds  lYQkbMksa dk vo{ksi.k gks tkrk gSaA
ftad vk;u (Zn2+) dh vfHkfØ;k,a &
1- gkbMªkstu lYQkbM ds lkFk {kkjdh; foy;u esa ftad
lYQkbM (ZnS) dk 'osr vo{ksi izkIr gksrk gS] tks ruq
gkbMªksDyksfjd vEy esa foys; gSA mnklhu foy;u esa vkaf’kd
vo{ksi gksrk gSA

ZnSO4+ H2S   ZnS + H2SO4

2- lksfM;e gkbMªkWDlkbM foy;u ds lkFk ftad gkbMªkWDlkbM
foy;u dk 'osr vo{ksi izkIr gksrk vkSj vfHkdeZd ds vkf/kD;
esa foy;u’khy lksfM;e ftadsV cu tkrk gSA

ZnCl2 + 2NaOH   Zn(OH)2 + 2NaCl
Zn(OH)2 + 2NaOH   Na2(ZnO2) + 3H2O

3- iksVSf’k;e QSjkslk;ukbM ds lkFk ftad QSjkslk;ukbM dk
'osr vos{ki izkIr gksrk gSA

dSfYl;e lewg ¼lewg V ) &
dSfYl;e vk;u (Ca2+) dh vfHkfØ;k,a &
1- veksfu;e dkcksZusV foy;u ds lkFk dSfY’k;e dkcksZusV dk
’osr vo{ksi izkIr gksrk gS tks ,slhfVd vEy] ruq vEy vkSj
dkcksZfud vEy ;qDr ty esa foys; gSA

CaCl2 + (NH4)2CO3   CaCO3 + 2NH4Cl
CaCO3+2CH3COOH   Ca(CH3COO)2+CO2+ H2O

CaCO3 + CO2 + H2O   Ca(HCO3)2

2- veksfu;e vkWDlsysV foy;u ds lkFk dSfY’k;e vkWDlsysV
(CaC2O4) dk 'osr vo{ksi izkIr gksrk gSA
Ca(CH3COO)2 + (NH4)2C2O4 

                                  CaC2O4 + 2CH3COONH4
uksV % bl lewg ds ijh{k.k esa lewg vfHkdeZd Mkyus ls igys
foy;u {kkjdh; gksuk pkfg,A

eSXuhf’k;e lewg ¼lewg VI½ &
eSXuhf’k;e vk;u (Mg2+ ) dh vfHkfØ;k,a &

1- MkblksfM;e gkbMªkstu QkWLQsV foy;u ds lkFk
veksfu;e gkbMªkWDlkbM (NH4OH) dh mifLFkfr esa eSXuhf’k;e
veksfu;e QkWLQsV dk ’osr vo{ksi izkIr gksrk gSA foy;u ds
vfr lar̀Ir gks tkus dh izòfÙk ds dkj.k ruq foy;u esa vo{ksi.k
/khjs&/khjs gksrk gSA
MgCl2+Na2HPO4+NH4OH  Mg(NH4)PO4+2NaCl+H2O
2- eSXuhf’k;e vk;u ds ruq {kkjdh; foy;u eas VkbVu ;Syks
vfHkdeZd ¼,d jatd gS½ feykus ij xgjk yky foy;u ;k
vo{ksi izkIr gksrk gSA
3- 'kq"d ijh{k.k & pkjdksy&dksckYV ukbVªsV ijh{k.k esa
xqykch vo{ksi curk gSaA

MgO + CoO   CoO.MgO

uksV & v?kqyu’khy vkSj ck/kkdkjh ewyd ugha fn, tk;sa rFkk
,d lewg ds nks /kuk;u ,oa nks _.kk;u lkFk ugha fn;s tk;saA

19-3 lk/kkj.k moZjdksa esa _.kk;u ,oa /kuk;u dh igpku (Identification of Cations and Anions in
Fertilizer) &

moZjd fofHkUu /kuk;uksa ,oa _.kk;uksa ls feydj cus gksrs gSaA bu moZjdksa dks ènk eas feykus ij ;s vius /kuk;u ,oa
_.kk;u esa eqDr gksrs gSaA dqN /kuk;uksa ,oa _.kk;uksa dks ikS/ks lh/ks xzg.k djrs gSa ysfdu dqN ij fofHkUu lw{e thoksa dh fØ;k
}kjk ikS/kksa dk miyC/k :i (Available Form) curk gSaA vr% mudh igpku djuk vko’;d gSA
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;gka moZjdksa ds mu /kuk;uksa ,oa _.kk;uksa dh igpku nh tk jgh gSa ftudk iz;ksx’kkyk esa vklkuh ls fo’ys"k.k fd;k
tk ldrk gSA mnkj.kkFkZ &

Ø-l a- moZjd dk uke lw= /kuk;u _.kk;u

1- veksfu;e lYQsV (NH4)2SO4 NH4
+ SO4

2-

2- veksfu;e DyksjkbM NH4Cl NH4
+ Cl–

3- veksfu;e MkbgkbMªkstu QkWLQsV NH4H2PO4 NH4
+ H2PO4

–

4- Mkb veksfu;e gkbMªkstu QkWLQsV (NH4)2HPO4 NH4
+ HPO4

2–

5- lksfM;e ukbVªsV NaNO3 Na+ NO3
–

6- dSfYl;e ukbVªsV Ca(NO3)2 Ca2+ NO3
–

7- iksVSf’k;e ukbVªsV KNO3 K+ NO3
–

8- veksfu;e ukbVªsV NH4NO3 NH4
+ NO3

–

9- dSfYl;e dkcksZusV] veksfu;e ukbVªsV NH4NO3 + CaCO3 NH4
+ o Ca2+ NO3

–  o CO3
2–

10- veksfu;e lYQsV] ukbVªsV (NH4)2SO4 + NH4NO3 NH4
+ NO3

–  o  SO4
2–

11- flaxy lqij QkWLQsV Ca(H2PO4)2 Ca2+ H2PO4
–

12- iksVSf’k;e DyksjkbM KCl K+ Cl–

13- iksVSf’k;e lYQsV K2SO4 K+ SO4
2–

14- iksVSf’k;e dkcksZusV K2CO3 K+ CO3
2–

mi;qZDr lj.kh dk v/;;u djus  ij irk pyrk gS fd moZjdks esa mifLFkr _.kk;uksa ,oa /kuk;uksa dks fuEukuqlkj

oxhZd̀r fd;k tk ldrk gS &

vk;u

_.kk;u /kuk;u

ruq lewg
dkcksZusVCO3

2–  
lkUnz lewg

DyksjkbM
ukbVªsV

Cl
NO

 
  3

–

–

vfHkdeZd

H PO _   
2 4 4, HPO _ QkWLQsV

lYQsVSO 4
2–

NH
Na
Ca
K

4
+

+

++

+

 veksfu;e
  lksfM;e
dSfY”k;e
iksVsf”k;e

 

  
dSfYl;e
ikVSf'k;e
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izkjfEHkd ijh{k.k ¼ruq lewg½
¼i½ ,d ij[kuyh esa moZjd dk FkksM+k lk pw.kZ ysdj rsth ls >kx ds lkFk 2–

3CO  gks  ldrk gSaA
mlesa ruq H2SO4 Mkfy;sA vko’;d gks rks jaxghu] xa/kghu
/khjs&/khjs xeZ dhft, xSl fudyrh gSaA
fu’p;kRed ijh{k.k

¼ii½ mRiUu xSl dks pwus ds ikuh esa  izokfgr djus ijA nwf/k;k gks tkrk gSA 2–
3CO  fuf’pr gSA

¼iii½ xSl dks vf/kd nsj rd pwus  ds  ikuh esa nwf/k;k jax xk;c gks tkrk gSA 2–
3CO  fuf’pr gSA

izokfgr djus ijA

izkjfEHkd ijh{k.k ¼lkUnz lewg½
¼i½ ,d ij[kuyh esa moZjd dk FkksM+k lk pw.kZ ysdj jaxghu] /kwez;qDr] rhoz xa/k okyh Cl– gks ldrk gSaA

mlesa lkUnz H2SO4 Mkfy;sA vko’;d gks rks xSl fudyrh gSaA
xeZ dhft;sA
fu’p;kRed ijh{k.k

¼ii½ ij[kuyh ds eqag ij xSl fudyrs le; 'osr /kwez curs gSaA Cl– fuf’pr gSA
NH4OH ls Hkhxh NM+ ykus ijA

¼iii½ ¼v½ moZjd dk pw.kZ $ ruq HNO3 + AgNO3 ngh tSlk 'osr vo{ksi curk gSaA Cl–  fuf’pr gSA
    dk foy;u feykus ijA
¼c½ vo{ksi esa NH4OH dk foy;u rFkk vo{ksi iw.kZr;k ?kqy tkrk gS rFkk Cl–  fuf’pr gSA
     HNO3 Mkyus  ijA HNO3 ls okil vo{ksi vkrk gSaA

¼iv½ Øksekby DyksjkbM ijh{k.k djus ijA yky jax ds ok"i fudyrs gSaA Cl– fuf’pr gSA

izkjfEHkd ijh{k.k
¼i½ ,d ij[kuyh esa moZjd dk FkksM+k lk pw.kZ ysdj Hkwjs jax ds /kwez fudyrs gSaA –

3NO  gks ldrk gSaA
mlesa lkUnz H2SO4 Mkydj xeZ djus  ijA
fu’p;kRed ijh{k.k

¼ii½ mDr ij[kuyh ds foy;u esa rkacs dh Nhyu xgjs Hkwjs jax ds vf/kd –
3NO  fuf’pr gSA

Mkydj xeZ djus ijA /kwez fudyrs gSaA
¼iii½ oy; ijh{k.k (Ring Test)&  moZjd ds pw.kZ dk nksuksa nzo ds feyus dh –

3NO  fuf’pr gSA
tyh; foy;u $ rktk cuk gqvk FeSO4 dk lrg ij dkys Hkwjs jax
foy;u  Mkydj ij[kuyh dh nhokj ds lgkjs dk NYyk curk gSaA
/khjs&/khjs lkUnz H2SO4 dks cwan&cwan dj Mkyus ijA

ç;ksx &
mÌs’; & fn, x, moZjd esa mifLFkr ,d _.kk;u ,oa /kuk;u dh igpku djukA
¼1½ vko’;d lkexzh &

¼v½ midj.k &
¼d½ ij[kuyhA ¼[k½ ij[kuyh LVS.MA ¼x½ ij[kuyh gksYMjA

¼c½ fofHkUu vfHkdeZd
¼2½ izs{k.k lkj.kh &

_.kk;uksa dh igpku djuk &
Ø-l a- ç;k sx iz s{k.k fu"d"k Z
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izkjfEHkd ijh{k.k ¼vfHkdeZd lewg½
¼i½ moZjd ds pw.kZ dk tyh; foy;u $ dqN cwansa ruq ngh tSlk 'osr vo{ksi vkrk gSaA SO4

2– gks ldrk gSaA
HNO3 feykdj FkksM+h lh ek=k BaCl2 dk foy;u
feykus ijA
fu’Pk;kRed ijh{k.k &
vo{ksi ds nks Hkkx djsa&

¼ii½ ¼v½ ,d Hkkx esa lkUnz HNO3 feykdj mckyus ijA vo{ksi vfoys; jgrk gSaA SO4
2– fuf’pr gSA

¼c½ nwljs Hkkx esa lkUnz HCl feykdj mckyus ijA vo{ksi vfoys; jgrk gSA SO4
2– fuf’pr gSA

fu’p;kRed ijh{k.k %&
¼i½ moZjd dk pw.kZ $ 2 mL lkUnz HNO3 ihys jax dk vo{ksi curk gSA PO4

3– fuf’pr gSA
vEy $ 2 mL veksfu;e eksfyCMsV dk foy;u
feykdj xeZ djus ijA

¼ii½ ij[kuyh esa moZjd dk pw.kZ $ 10 mL vklqr ihys jax dk vos{ki curk gSaA
ty Mkydj fgyk;saA blesa ls 2 mL
Nfur ysdj  $ 1 mL dk ?kksy MkyasA

¼iii½ vo{ksi esa ruq Mkyus ij vo{ksi ?kqy tkrk gS ;k PO4
3-  fuf’pr gSA

nwf/k;k ?kksy curk gSaA ¼SSP ds QkWLQsV
 fuf”pr gS½

/kuk;uksa dh igpku djuk
Ø-l a- ç;k sx çs{ k.k fu"d"k Z

gFk syh ijh{k.k
¼i½ moZjd dk FkksM+k lk pw.kZ $ [kkus  dk pwuk veksfu;k dh xa/k vkrh gSaA NH4

+ gks ldrk gSA
feykdj gFksyh ij jxM+dj lwa?kus ijA
çkjfEHkd ijh{k.k

¼ii½ ij[kuyh esa yxHkx 1 g  moZjd dk pw.kZ veksfu;k dh xa/k vkrh gSA NH4
+  fuf’pr gSaA

ysa rFkk blesa yxHkx 2 mL 40%
NaOH dk ?kksy Mkydj lwa?kus ijA

fu’p;kRed ijh{k.k
¼iii½ ij[kuyh ds eqag ij xSl fudyrs le; yky yky fyVel i= uhyk NH4

+  fuf’pr gSA
fyVel i= ykus ijA gks tkrk gSA

¼iv½ xSl dks uSlyj vfHkdeZd esa izokfgr djus ijA Hkwjk vo{ksi vkrk gSA NH4
+  fuf’pr gSA

fu’p;kRed ijh{k.k
¼i½ ij[kuyh esa yxHkx 1 g moZjd dk pw.kZ ihyk vo{ksi vkrk gSA K+  fuf’pr gSA

ysdj mlesa yxHkx 10 mL vklqr ty feyk;saA
bls vPNh rjg fgykdj NkusaA nwljh ij[kuyh
esa 2 mL Nfur ysdj mlesa dqN ek=k dksckYV
ukbVªsV vfHkdeZd dh Mkyus ijA

¼ii½ mi;qZDr fcUnw ¼i½ essa ls  ij[kuyh esa yxHkx 1 mL ihyk vo{ksi vkrk gSA K+  fuf’pr gSA
Nfur ysdj blesa 2 mL QkesZfYMgkbM ¼40%½
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Mkydj dqN feuV j[k nsa rFkk bls mnklhu djus
gsrq NaOH dk ?kksy rc rd Mkysa tc rd fd
foy;u dk jax ihyk u gks tk;sA vc blesa yxHkx
1 mL dksckYV ukbVªsV vfHkdeZd Mkyus ijA

fu’p;kRed ijh{k.k
¼i½ ij[kuyh esa yxHkx 2 g moZjd dk pw.kZ ysdj ij[kuyh ds isans rFkk Na+  fuf’pr gSA

mlesa yxHkx 5 mL vklqr ty feyk;saA lrg ij 'osr fØLVyh;
bls vPNh rjg fgykdj NkusaA 1 mL Nfur vo{ksi te tkrk gSA
ij[kuyh esa ysdj blesa iksVsf’k;e ik;jks,UVheksusV
Mkydj vPNh rjg fgyk;sa rFkk dqN feuV ds
fy, bls fLFkj j[k nsaA

çkjfEHkd ijh{k.k
¼i½ moZjd dk foy;u + NH4Cl feykdj xeZ djsa 'osr vo{ksi vkrk gSA Ca2+  mifLFkr gSA

rFkk B.Mk gksus ij NH4OH vkf/kD; esa feykdj
xeZ djsaA blesa veksfu;e dkcksZusV dk foy;u
vo{ksi.k iw.kZ gksus ij feyk;sA
fu’p;kRed ijh{k.k

¼ii½ vo{ksi dks xeZ ty ls /kksdj ruq CH3COOH
esa ?kksydj nks Hkkxksa esa ckaV ysaA
¼v½ foy;u esa veksfu;e vkWDtysV feykdj xeZ djus ijA 'osr vo{ksi vkrk gSA Ca2+  fuf’pr gSA
¼c½ foy;u esa ruq H2SO4 + KMnO4 dk foy;u xqykch cSaxuh jax vkrk gSaA Ca2+  fuf’pr gSA
feykdj xeZ djus ijA
¼l½ 'osr vo{ksi ls Tokyk ijh{k.k djus ijaA bZaV tSlk yky jax vkrk gSaA Ca2+  fuf’pr gSA

¼3½ ifj.kke

fn, x, moZjd ds uewus la- ------------------------------------------ esa ,d _.kk;u rFkk ,d /kuk;u fuEufyf[kr gS &

_.kk;u ------------------------------------------------------- /kuk;u-------------------------------------------------------

¼4½ lko/kkfu;kW

1- veksfu;e vk;u dks xeZ djds gVk;k tk ldrk gSA

2- midj.k] vfHkdeZd ,oa vklqr ty fdlh çdkj ls çnwf"kr u gksaA

uksV % ewydksa ds vU; ijh{k.k ç;ksx’kkyk esa miyC/k vfHkdeZdksa ds vk/kkj ij fd;s tk ldrs gSaA


