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faamefl & foy ureaqeds HHdg eI, JRIGRUl, FHIE 3R
SR I BT AR BT 2 | favg-a%g ik Ruegor-fafy a1 gfic &
ATl UIeayie &1 WR 3= Ae<dqYl 8l Sl © | UIGIYRIDh] Bl
B TS AT ARZHAMST PR dTell Tl v+ &1 ST AR | UISAYRID TSl
A 1A OT-3TRTH-UfehaT &7 e Aard SUHROT a1 g8 2, Fosaan! gH Suel
eI PR A |

fUoel B aul | Argffd Riel 91 & UTguHH H ISR &I TIRTT
Ud aRGfe Rl @ ufdifiic o1 smra weew fbar S e o, 39
SR @ gU XTSI WRBR gRT Befl-9 I 12 & fAenfdl & fory Areafie
1T 91, RTSTRRAT §IRT ITUAT UTSThH I H_- BT o forar 1 2 | 34

@ ATHY drs gRT Fe0r FH 2016-17 F Heq-9 9 11 TAT FH 2017-18

HEAT-10 T 12 DI UIGAYKTD drs @ FRITRT UIGThd & MR W & daR
IS TS 2| SMe B fF A gwe fagaiEt # wifee dra, fRiaw e
I & JTTAR UG B |

. Igd. AR
e
g e die TN, JToTaN



JTgE (edra)
URIa Y AT R1E 91, JISTeRI, ISR §RT BEl—12 & foly URIRIe A+

&g T UISIHATIAR TIR DI T & | DET—12 & [T T4 UISTHH Fellg, 2017 I TS
fohar T e |

URKIeh DI AT I DI AR 3IR YT A19T H g 09 3 (1@ AT 2 | YRIeb 3 AT
faem & Hafta faftrn ok wdieror fa w1 & | el s yaimTeren gfdenel & srgarR
fafdrf wd wieror o7 g R ¢ |

U 1 Ui ATl A favad fohar am 8 —

oI LTI H TS (ARl & i fAf= JdR & fgargammi (sra—aR
JTTATIA Qd STRIATDHROT T=I SUATI) Bl g Aied [ARydd FHsIT T 7 |

e sream 7 ST Toncrd f[Aeeiyr & Sl Jlid @ &R DI FHSIK §U
ARvfiag fhar m g |

AT AT A BTED AP 7 YDTIHD THE DI Ugar Bl AR Pl ARATH W
¥ aftfq fasar T 2|

aqel e W Wy Uil W dEEgse, 99 g Ui $I g 9 deied [
TRIETOT T ATIRTRS WU R bl 77 2 |

99 AT W AR BEE d ApTafTe qardl & faves a1 fafdRi o1 wReras g
G ST | T O T R |

BERENES Edl ﬁ'ﬂ'ﬂﬂ?ﬂ R R A= garl S9-—g< ARE, ™S
gerTiaa!, faga R, o=, Af=T Tiel &1 Jecad aXIevT, Ueblalal &l gercid
O1eTOT MTFE T FHTART faar TR 2 |

TRAd B I H AT B Ud AiRad ueHl B enfier fhar Tar ¥ | gRad H &) T
IR ST H1 oiee Al et & e uraifires Rare gRA®T quT & H Heris g
BT | SUBRON BT STHHRY Gd Defl B Ui YR # Ugel &1 < 3 ga 2 |

G W YR ORBR gRT YBIT IS~ Ud db-iIb] ITaTdeil BT SUANT fbhar
AT & AT AreAfAed RieT ars o g1 g we |l el 1 e SR @l o v
far g |
fagr Riere ATl o fenfofal | R € fob gde & I=1a+ 2 37U 989 G
LY WOl dMfeh &I I ATTHT HEHROT H T GoR far 11 9 |

TR ol H U 91 & Tl U J1Ucdel eanT & forq B1fde R

A BT



IGUER
Syllabus

(1) IraaITS fageryor — fgargama= 11 3@

QTS UTH YR SieR, AR, AHerdr  Ufaerd JEdT Sird BT |

(i) o7t &TR® 3TFHUA
(a) SifaAfer 3Tt T AIfSTH BBl S
(b) ETSSIFATRS 3Tl T AMSTH AT

(ii) SiTeRATHROT STTEI STTATIA

(a) B JMATTH Hebe T YreRraH TRHTE
(b) 3ifaRafeTa 3r7eT @ USRI TRHATHE

(c) BT 3MITH Aehe T IR SIEghive
(d) B e T AR SEHHT

(2) sr@EfT® daun @ fisor &1 [oneTS fagayor 8 I®

I RIS Y11 T hHANTT fI2elyuT BT |

(a) 3%iTT Helh
() CO.*, CH,COO, NO,,S?, SO
(i) CI,Br,I,NO,, CZO42’
(i) SO,”,PO,”
(b) BRI HeTp
Ag+, Pb2+’ Biz+, Cd2+’ Cuz+, SbH,ASH, Fe3+’Al3+, Cr3+,
Co”',Mn”, Zn*,Ni*’,Ba”, Sr’", Ca’", Mg”,NH,’

(3) s AR® A yHRITEHS A B Uga ST 4 3P

[N N

UohTaifold, BiHiold, TfesaTsiSd, BIcl-ih, Braiddfeld, Uifie THH, THgs,
ATSSI, AT, TR
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SEYTd—1

AT fagaiyor
(Volumetric Analysis)

3HM9 (Titration):

ST ATl dTel faead &) FerIar 3§ TS ATsdT aTel faerd= & Arsdl SiTd HR-
@ fIfer BT g BEdt E |
(31) Tt IrFHTU (Single Titration) :

BT 3T T M e & ey el Irif=e fohar Tw1a & | 31d: 39 Jeg el
foraT HRATHR ST fAee @) A=l 1A BHRA & | O — ASIH Brae fqeas o
ATl JATRIeTd 3+l & AT &Y TRTIT I ST BT |

() f&3rg¥9= (Double Titration) :

T4 31T 9 91 faera= & 7eg et arafae fhar aw1a 981 81 o1 Areafds faaa
P TERIT ofl ST & | U8l ST fderaeT | Aedfie faeras of |rsdr Sid &1 oIl &, b
e faeas &) 8T ¥ IMENd faed &7 Arsdl S1d &) Sl & | O — 37sITd
AIfSTH BrEHE DI ST AIFSTH Braic [T & TeR—Ial I Arsdl S &R+ § Aeafie
e @ ®u # Sifaiferd or7e BT faea= YT § <IrT ST el & |

A9 A YPad {5V U<l I YRATSIY (Definition of terms used in Titration) :

(31) STTHTH (Titre) — I8 factae foTaH SUReIT Ut T AT (A=) ST B Sl
2, TT ST AT ¥ HEATaT § | 39 YIS §RT BIfTdhdl oIk H foraT SITar 2 |

(3) IHATYD (Titrant) — I8 e RIS ATsdT ST B 2 | 39 719 a1 31
e f1 Hed €, 39 T H o S & |

(¥) w-Te fadera+1 (Standard Solution) AT STd fder@9 (Known Solution) — I8
faere forTan! ATl SiTd 8l & S A1 IT1 ST Aot dad ¢ |

() 3r=ia faer™@T (Unknown Solution) — % e [S_Fas! AT=saT SI1d & STl ©
ERKEINACERR A

(@) wreafie faea (Intermediate Solution) — I8 Ao S 31T T ST g4
o=t | ifafshar B Ao ® | ST faeras @) aeradT | Areafied feras o |arsdr Sd
PR & TAT AR fAeTa B TRIdT W 371 faefas & Arsdr Si7d & |

(}) Y@ (Indicator) — & eI ST AT e gRT AT 75 BT SIHGRT <l &
I AP PE & |




)
(@) aif~aq fa=5 (End Point) — I8 a5 (Xc &1 Uredi®) o R @& & T
aRac= gIRT AT &1 qofdT &1 uar =erd 7, 1f<aH fawg deaar g |
(@) qeu =g (Equivalent Point) — g8 fa=g 19 WR gAMUS Td AT B
AAfhar goi 81 Sl 2 Jod favg s1erar RqAHIaRUIAdg fawg (Stoichiometric Point)
HET ¥ | TE AT fag & Ud 45 qd o Refey g1t 8,39 = 7 =181 femg a2 |

A& U4ref (Standard Substance):
A ¥ A [AeTd g1 T gite I UaTA bl I el H diel AT e —

(i) yrafiies 9@ — 9 usTe R |8l A3 I A 9id # faeld exa JH®
e 91T ST |/ehdT 7, UIIfH® AFd Hedld & | SRVl & (oY HIWR Fohe, Hed
I Aebe, RicaR Agge, Jifaiferd or, AIfSTH FEHce onfe uaref urrfies AFd
| UTIfies A ugred # freRad 1T B anfey—

(37) TaTel Soa WIR B egall § GIHAT A SUSA BT 92 |

(@) uaTef ATEATITEY Ud Ichee el BIFT AMRY |

() ucrel BT Jeid! 4R Iea BIFT @12y RTad dia d o<1 Ffe 8 I R A
aRoTr # 31N IR 718 U |

(%) UsTe TG STl ¥ YU fderd BT A13Y TT fIeia &l @+ WR &I [dae
& BT =1 |

@) et vo A faeree & <arer geret @ foram arcetfores vd s iaxoTAfad gl
1Ry |

(ii) fehras s — 9 garet R+ Sy 7or 78t urd S & qorr et gefl g8
AT BT G SieT H [T dres A fAea Tl 911 Sf el ©, faciigsd A dbaeld
2| S— AfSyd TESigs, UM Besiadgs, WISIH oAb, UeRRM
RIS, HeRIRe 3T, BTSN 3T+l MMM | VA UaTeil &7 719 e a9 & folg
UES ST 3fad ATl ¥ BB D ATl B [T TR IHDT AFDHIBROT UTAAdh
AP §RT B & | O AIfSTH SSSIaTss BT AFHIHRY aiferd el faere & 3R

BISSIAAR® 317 fAeTI BT AFDHIHROT AIfSTT HBIaHC [detad I B & |

fgargaT= o Hrifafer

1. 9i1a faeaa (W faeas) don wreafie fdee & 9=9 IgauE — 99
ferae gRT Areafia fAeae &7 AFSISRT B g fGTIATIT & Yo =RV H A1+ fdea
T At fAeae & A AT faaT ST 2 |

AN B SUBRVT AARISTT BR, YU TAT BITdhdl FARD DI D [JelIT DI ATS!
HIHT bR YeTTloTd [T SIIdT 8 | &gNe H Aredifieh [derae fordm S & | 4iue & Herar o
A e &1 Fed 731 Siffed Fod H oid awaahdl 89 IR Ifd Jad o
RT3 R FoRe 3T fTdd 8 | e 9 Areafis Ao dh—dR vovs 3
#17ep faera H ged fag 3 e fAelrd © | R | 391 fd=g &1 u1sdie (V,) Us forar S
2| 3™ ¥ 1 fIerae & JId= V, S1d BT © | $9a@] \eradl | Arafid faeas o
ATTTAr N, ST R ofl STl & |

2. I faed 9 wreafie Qe & 921 AT — AFaIgd aredfie e
R T AT & [ITI BT AFATA SURIad fAfer gT_7 foham Sran & fora a1 faera




3)
JNMIAA V, T A faera &1 mad= V, S1d &= forar e 7 | eferRaa
UhR BT 0T §IRT TS Aot & ATl i1d R ofl S © |

JITd faera &) |r=dl 91d &R =g TV
(31 ATeldr & 3MHR WR
(2) 9 faera= (ara faeas) 9 areafiie faea & |eg srgar=

o

el
N, = ST faerae @ Arferdn
V, = 91d At &7 3maa (mLar cm’ H)
N, = Areafisd faea= &1 Arierd
V, = ATeAAe fIetad &7 3maa+ (mLar cm’ H)
N,V.=N,V,
N,
V@ e (1)

(b) I faera= 9 Areafi s facda & wed g -
N, = 3T fIeTa= @F ATHerd

V, = 31T et &7 mga+ (mLar cm’ H)
N, = Areafied faea= &1 Arverdr =N,

NIVI

V= et e &1 STae (mLarem'®) Y20
3T FAHIHROT (2) H FHIHRT (1) | A9 G TR

N,V,=N,V,
o Nvese e @)
= e )
Vs
N, = NV V, (3r=1a)
ViV, (em)

(c) 3r=Ta faea &1 Ar<dr (gm/litre) = N\I/VI x \(;(E:)) X oDl R

(d) IS er=Td faeram # faer arggg uaTed &1 wR (gm/litre) ¥ &1 g3rm &1 1 gfarera
Y& B T FEforRad 3 gRT <1 S Haell & —
A fIed @ UM/ elle} | Arsdn

gfererd gedr =
3MYE UG B U oflex H A= (U ) X100

(8) HieRdl & AR YR IAUET
39 IMIR WR TUHT &R & forg IfAfshar & |gford |HIaeRoT &7 o9 8 1
3Maedd 2 | A <oy & sifafsrar &1 axgford wiaxer FrgerR © —
XA +yB —» dQ
A U4 B foramaR® ugref § G207 x UG y A A T4 B &1 Ald A& & | 39 UdR &
SITHTI H ATl ! 0T Fforiad g3 | Rd & —




“)

. M,V, =2xM,V,
y

M, =Tcrf A & faera &1 Arerar
V, =1l A & faeae &1 emae
M, ="c1d B & fqera a1 Areran

V,=9arf B & fdera= &1 3maad

M, = X MaVa
y Vi
JTATIS T JIFATH 1:1 HAId R W A a=a € ar oM & fog
frferRaa S &1 UarT faar ST 2—
M _MAVA
B VB

9 A A HIGRAT Sd BRD UM/ Aex H sl FEfeiad g3 9 S s

§_

ATl U/ ¢ilex = Aleikal X M0ad gogH T

e — I Ul eiler § A=dl SIHd & 918 IR U] Id SId BT a1y |
JATAFHATN & ATIR UR AU D YD

(Types of Titration on the basis of Reactions)

(31) 3rFeT—&IIRP JTHTU (Acid-Base Titration) :
ST T faeTae @ Uefar 31l dorm G faerie @l ugfr efRai 81 © | 3 wel
STRIMIGRYT AfAfhar Bl 81 9 — AIfSud eEsiEs & Twifdld Ik & arer

SIATH |

(@) SATFABYOT—3U=AT IJHTYT (Redox Titration) :
gaH fShaThR® TaUd Y TR BT ATGRIIDHROT G U Hedl & 3fIf rgAd #

YSTa SIfAHAT BT & ST — B Hewe BT UICRIIA URHIIC & 12T AT |

(|) S AU (Complexometric Titration) :
s TShATh RS 31aad fhaT dRa IuTe § Hagel AT BT AT B § ol EDTA
ERT O &I HOIRAT Bl AT BT |

(]) 3T1a&IUvT STTHTUS (Precipitation Titration) :
' fopaT R IcuTe 99110 & | T Udb IcuTe 379eT & w0 § UTed eI 2 |
SRI— IRTH FARTSS BT TRIRSE 37T & 7T ITATI | IRTA Fodhe BT Taery a1 2 |




®)

(31) Irrei—&TR® 3719 (Acid-Base Titration) :

YT 3 I ARD DI ISRIDRYT SHHAT TR TR © | $AH T [z Bl gehfal
3T AT G AT BT Uil &R BN © | STd fhdl 91l |l dlel &R fdera=
T ABTIAT A AT §IRT {31ty faerae &1 ATl S 1 STl & ol U 31ATI Bl
A Bed 8 | O — AIfSTH Breie & 9Hd faaaT &) T8radl ¥ geeladiRd 3T
fAeTa= @1 ATl SITd BT |

59 fauRIa fel S st aTel 3 fIerae &1 HeTar ¥ 119+ §1_T fheil &R
fIer @1 A=A S1d @ S 8 A1 U STAII B ARG HEd © | oi— Jifaiferd
T B HIEG AT & FErIal W AIfSTH g8Siadrss [derad &l Asdl Sid BT |
3Tl T &R B! YTl & MR TR §+1 IIFATIAT DT AR 1 H qEfiepd T ST Fevall & —
1. U9d A 9 Ydel ARG $ AL JHATYA -

SHH 3T 9 &R& S &1 Ude (Strong) BIA 7 | 99— Ut 3fFl H,SO,, HC1, HNO,
3nfe, Ueet &R NaOH, KOH 37f | 377 *1fva fa=g R pH <fiarar & uRafdd gram 2 o1
A AT T UG B & | IS &R BT R # ol & A1 GaAD [heAtergeiferT & SugnT
B ©, (< 3T DI NT H oI © Al A AN NS BT SUANT B ¢ |
2. gl 3%l AAT Y9l &R D HeY AU

S G A Si— JiTaRITeld 31, TR 31, TICRa 37T TS Ud Uadl 8RS
S NaOH, KOH 31f& oIl & | 81 *RT H &RS Iax [hATeuelfer Fadh &7 STANT 6]
=Ry arfes srfvae favg or eor G7 gRad &7 |
3. U9l 3l dAT G of &RD $ ALY AU

S U9 37 © U4 gadl &R& o — NH,OH, Na,CO, 31f | I8 &re # yaat
3T T & A SIS FaH BT STANT B & AT 3ff~d g o <fieor 31 ufRaci & |
4. G4 3T AT G ol RS D HEY AU

S 3 g &R &IHI Galel & fa: JAfH fdwg IR pH yRaci <ige 1 &l Il 2 3fa:
faf¥re srfaforamell & fog faftre ae! &1 Ta= s usar 2 |

ARl 1.1 : $B I ARG YA b far 4w 2

GED T AT
e ford
et ARG pH TRTH SUYad 2
faera= faera=
H il
SHTII | TR RSICI 8.3—10.0 Uqel STF—Yd el &RS
LRI

I ITA—Udd 8RB
BACII Yot AT 6.8—8.4 a4 IFA—Ud &RD
et 3R~ | Tt drer 3.1—45 Uddl FI—Ydol &R

et Ve AT Wt 42—6.3 Uol3Trol—Jddl &TRd




(6)
AR 1.2 : §B Il & VTP A HR JATDH AR

.. IFl AU  HVdd gAH ARGAT  JoAIdl UR
1. BRSIFARG 37 HCl 36.46 1 36.46
2, aEfed et HNO, 63.02 1 63.02
3. UAfed o CH,COOH 60.06 1 60.06
4. AHIRE 3 H,SO, 98.00 2 49.00
5. 3ifeafers e H,C,0,-2H,0  126.08 2 63.04

AR 1.3 : BFE SRBI AT FAUN & 3M0Gdh G IR JeITDH IR

X, &RS IT Aq0T UNS  3MVgh THAN Il Jedidl HR
1. AISTHA gSeiaass NaOH 40.00 1 40.00
2 qrcfieE gregiavgs . KOH 56.12 1 56.12
3 foReella AIfea™ drai-ic Na,CO,-10H,0  286.00 2 143.00
4. fofer AIfes™ d1eiie Na,CO, 106.00 2 53.00
5 I RH FEe K,CO, 13820 2 69.10

3 TAT &8RP D JoATb] WR I 3710 FegdH1 I FferRad UdhR | 9i1d - & —
st 7 el we - T T 3Mfoaes oeg A

3FT B &RDT
ol a7t @& U U 370] Bl YUia: I B+ & ol [T+ I ™Il RS @
AT B 8, 3 Bl SARGBAT DRl & | AAT fhdl 3t & U 9] H IuRerT
fAReITI AT BT SIoI URHTY] B AT I 31 B SRBAT HEART © |

&TR® HT ATVIH o HIT
RE BT AT

8RD BT JodIdh! ¥R YI¥ H I8 A3 2 Sl U U9 Jodid! IR 37T Bl qof w0 A
IS IR <1 © | fhdl @RS & U T o19] T quid: IS a1 & forg foat 7
JRITDBT 3T T MMATIHAT BNl & T8 RS DI eIl Beeldl o | Agal frdl &RS & T
3] ¥ YR TSRS S AT DI FEAT RS DI eI HEA & |
W,WHWW&IWW

I IR TR T 31TAT SN AT H BIT © | T 317l B SUAL] ATHAdT Bl &1 H
RGHR 39 T faera a1 9T & |

ferferlRaa Aol & el @ U ilex e 99 & ford smagas 9= &) 8 2 |
aiRa araT &1 JMIdT / 9™ TR 9 § faeld &va facta &7 mad= U eiiex a1

TAE|

I TRE 8RB Bl Jodldbl UR =




ARofl 1.4 : 3l BT fae@d 91

(7

.. | a7 / ATl amuferes | Aerar | N 0.1N M

g9
1 BISSIFAIR® 7 | 1.16 12N 85 cm’ 85cm’ | 85cm’
2. | AR e 1.84 36 N 23 cm’ 23cm’ | 46cm’
3 asfed 1.42 16 N 63 cm’ 6.3 cm’ 63 cm’
4. | UAIfe®d o 1.05 17N 60 cm’ 6.0cm’ | 60cm’
5. |ffiferd erat - SIS 63.04g | 6304g | 126.08 ¢

e — 3TRford 3%l S BIdT © 3Td: STPBT dicTdhx qifesd faeta= =T ST 2 |

EB RS g AU & US ek [Aera a9 & ford siraeares Jra] am™ # frferiad arefl

Heelg g E —
ARl 1.5 ARG qAT AN & faera=T 9911
qqrRf/ &R® N 0.1N M
AIfeTd gggiadgs (NaOH) 40.00g 4.00g 40.00g
HESIESIES] 56.12¢ 5.612g 56.12¢g
eI HraHe 143.00g 14.30g 286.00g
faota Aifsaw sEe 53.00g 5.30g 106.00g

IFA—ERD ATHUA & HB YIS I8
JAIT 1
IGe¥I — diddl B H Y MY 11d AIfSTH FEHE o AleRdl A1d DI |
M

S fAU aMudT gl A H 20 HIGRAT ST 49D AIfSTH BraFe &I Ao fear T g |

AT (AT BTSRIaalR 7l TAT o A 3N © |

RIgT — (A) T8 31 &R IFATIA T |

(B) T8 fgargamu= € |

(C) A 3N e &R # AR T el H Tl T AT 2 |

RS Affpar — S 9 Ema AfegH PEMe [dawd &1 "eafis
BISQIFAING 3T fAede & W7l AT Na,CO, +2HCl — 2 NaCl+H,0+CO,

USR] qAT IATqLIH GRRfI— &Re, YT, BifdHd FRd, BIU, YT TS,
3T @ & Na,CO, e, Areafies HCl faees, J@e Afde 3N, o1eas aidd, Mg
STt 3Mf
fafer -

(31) =Ta faera= &1 wreafie faeas & arer A

T Bl Ugel U W € 8 R Aedfie e | WTet (Rinse) ofd © | bR &xe
BT WIE TR TMEHR I T ARAHS fAaa ¥R <d & | IRT Bl ATl § gaT 317 TR
g9 A X, 39 910 BT ST QAT 9112V | 3719 YUe & FErdl | d faerd= &1 20 mL (I
10 mL 37 5 mL) SIfEH TR H ofd 8 | 39 gd UUe &I A1% Ui &R S fIerm
A T T 1A & |




®)

39 S 8 s F1d e # e €1 fiR eRe &) Jerar 3 arafis
[ ®I Bl Felh H forg MU A1 f[dera H a—da - M g | sff~H fag =)
ATl T UT BT © | |RC BT URMS (a) T 314 (b) UIadid Alc IR &N I UJad
ArAAe faea &1 MIad (b—a) TG B4 8 | & FAM AT Ul B ad Jg! ufehan
TR € |
&M § —

1. DIfFTHA FATRD DI YD IR MG STel A &I 1A 2 |

2. YU BT IR—IR €T G SIS T8 a1y |

3. fIerae e W Uie 9 /T ST 991 G ST ST+ar & |

(@) sr=Ta faera= &1 wreafie faes & arer gAY —

e ¥ ArAfied A B o S 2 | 39 I e WR ¥E aR o | 39 YT
B AETIAT ¥ 37 fIea¥ 20mL (AT 10mL IT SmL) Bifde T & oid & | gadb &
S & et 2 |

fhR e B FSTIAT A AT AD [ITIT BT BIThl AT H (1Y 7Y FAT et
# {a—qT PR M € | 31+ fvg oR Terrdl 7 uTe BIem & |

&INT BT YR (a) T 314 (b) UISTTH Al TR IRE | Ugdd Arafia faeras &1

I (b—a) ST HR & | T A A UT 819 I J&T Ufehar STexmd & |

gegor WRofl
31) SITd faeras &1 Arsafiie faera @ arer A+
e ¥ forar Tar
%9, e gRT o I | &< &7 ursids At Ao | Areafies faerm
EIGKSISPECICIR BISQIFAIND 37 | BT AT
faeTa= T I IR | Sifc| | T ugdd maaH SIIBRET
v,(mL) (a) (b) (b-a)mL v,(mL)
1. 20 0.0 19.8 19.8
2. 20 19.8 39.4 19.6 19.6
3. 20 0.0 19.6 19.6

@) sr=ia faee &1 A fa@as & arer srgHTuA

H3.| MUCgRIforn T | R dUedi® | @xe | foar | wreafies faaad
3T AITSTH BIIC A fderas | &1 g
faerA wremaas | URfy® | 3ifaw BISSIFAIR® 7T | e+

DT IGFT ST
v,(mL) (a) (b) (b-a)mL v,(mL)

1. 20 0.0 19.5 19.5

2. 20 19.5 | 389 19.4 19.4

3. 20 0.0 19.4 19.4




)

o /- o o M
@N A® faeae (Sd faere) Aifsa FEe B Arerd M1=%

@) Areafe Ooed TRSdaRe 3 &I AleRdl ST BT

2M\V, = M.V, M
M, = @[ Qe @ Herar = 5
v, = F1q fded @1 emaaT . = 20 mL
M, = HAIHP [Gedq BT ARl = 2
Vv, =  HAEIHAE [Getdd HT3mId- = 19.6mL
M, = MV, 1 20

v, 20 19.6

(@) 3= oo AIfsTq BEe B ARl STd HRAT
2MV,= MV,
M, = 379 f[dere & derar =2

V, = 37 fderd &1 3aad =20mL
~ o 1 20
M, = AIH$ Ged @ AleRar =M, =2x—x—M
20 19.6
V, = AP [IdT $T gad = 19.4mL
Moo MWVL_2 1 20 194 194 o0,y

= X =
2V, 2 20 196 20 19.6x20

R —9Ida B # 33 T Ireiid Aifeud draie &1 HioRdT 0.0494 AT gfa
SISAESISEIRIE]

T2

IGRY — diad B # fay 7Y o1=11d Sffaiferd el fderae &1 |rvsdt 3T ufd efiey
H 1T ST | 3@ oY MUD! didel A H 12.68 ITH Ui eilex ATsdl & AFE el
fqiferd ol e faan T & | "reafie o Aifsad esgiass aur gadb
foheTeTaIel™ 2 |

RIGT — (A) I 31 &R AT © |
(B)¥E fgargAm 2 |
(C) fohTadeIel o 3fet H B TT &R faerdd # el [T ar 2 |

RIS IARfshar — Sa T ar=rd sifaiford el faaae o1 Areafie difeas
BISSIATSS & A1 3FATYT H,C,0,+ 2NaOH — Na,C,0,+2H,0
SUBRYT AT ATILIH AHUT — &Re, YIUe, BifThel T, DY, e WIS, °Td ardd,
3T I ST AfaAfoTas 31t faerd, Aredties NaOH e, e fthaferdeiet=, sgd Siet
3 |




(10)

fafer -

(31) siTa fferd sra &1 Areafiie Aifsaw esgiwss fadas @& warer
AT

T Pl AR Siel ¥ gax ArAfd f[aaa+ AIfead ersgiadss ¥ @i (Rinse)
od €| eRT &I Aofel H gar 3rfq UIR §9d AT I8, 9 91d BT B @] A1y qe
RS UISTTd T IR IS B oI € |

4T ®I MG STl I 8RS (Ao JAfaRifeld o | T ofd & | Hifidel
FARD DT TP IR TG Sl A 87 o © | YIS BT Feraam | o1 [qeraT @7 20 mL
AYR BifThel Tl 3 ofd & | 2—3 & fhArerueel™ Jad ol el ¢ |

T BT AT A AAHS [Jerd & G—J& 91d faeas d e € aor aifed
FARD Bl IR BT & | &1 W8 [Ierae a1ex gaid Fe) a1y | if<ad famg W Tamd!
T 31T & | &T FH JIRIA UT 819 T I8 %H QIev @ |

() 3r=ITa ATRAfeTd el &1 Areafiie Aifsay sssiaass f[aaaT & warer
AT

eRe ¥ arafie e e esgiadss ofd § | TRMAE u1eie IR R 9T
HR od & | GIUC Bl ARG STl ¥ €IehR Al [dera= siferifers 3wl A WTel ofd o |
PIfThel Fell¥eh Pl T R MY STl &l o & | GUS &I FERIT I 37/ I B
20mL ATIHR PifTdel TlRh H oIl 8 | [I— & fheTedeiel qad & fan ¢ |

NC B TR ¥ AegAD [T B g4 orend faews | e € qer
DI Iehel Tl bl TR fSelTd & | 31w farvg IR erdl 7 Ured i e |

S A ST U 81 b Jo! UishdT Q8w & |

deor aRefY
(@) =ra faeas &1 areafie fdaas & |1 A

%9 | U gRIfe™I ™ | e &1 ursdie &Xe 9 forar T
1 3ot 3Tl Areafie faerq Afsas | maaa
ECEESEIIEGR! URMG | ifcH | SSsadgs &l MIaH

v,(mL) (a) (b) (b-a)ymL v,(mL)

1. 20 0.0 18.4 18.4

2. 20 18.4 36.6 18.2 18.2

3. 20 0.0 18.2 18.2

(@) sr=Ta faea= &1 wreafie faea & arer A=
%4 | UUCERIfRI T | @RS H1URA® | &Re | forar gaTa
3TEITa A aferd 37t HG P Tdeta SIUGE
CEREEEIRSIERR! URM® | siftm | 9ifsad esgiaiTss
BT 3T
v,(mL) (a) (b) (b-a)ymL v,(mL)

1. 20 0.0 18.0 18.0

2. 20 18.0 35.7 17.7 17.7

3. 20 0.0 17.7 17.7




(11)

[OTT
(@) e faaus (I1d faews) Affas e o Arexar

qTsdT U9 Ufd oflex o 12.6gL1
Aokl = X 100 = ——=~
forecolia aifedifere areel &1 HIoR Segar 126 gmol™
M - 126,
126
(@) wreafie faaaa aifsan gggiaargs ) AleRdl SiTd SRl
2M\V, = M,V, 126
M, = q 3ifaiferd e &I AleRal = EM
v, = Sa Mo 3l P 3MIad = 20 mL
M, = ¥EHS f[derae Bf AleRdn =9
V, = HAraA® e &1 mad = 18.2mL
M, = MV, _, 126 20
v, 126 182
(@) orEma faaas sifwifas 3vd @Y AleRar STd &Rl
2M\V,= M)V,
M, = 3fSq Afaiferd 3T faera= &1 Area =79
V, = 3ISd AlafeTd 3T [etd=T BT A = 20mL
o o o o 126 20
M, = "rIfAe AIfSTH ESgiags faad @ AleRdl =M, = 21D ex oM
V, = TfAe AIfSTH gssiass [deads &7 maad = 17.7 mL
v oMV, 126 20 177 _12.6x17.7

3

X =
2V, 126 18.2 2x20 126x18.2

(%) or=ma faaas sifIfa®s sva @Y Ar<dar I i <fiex ¥ sra &=
ATl = Arerdl X foheeeily ifarifere 317t T Aok gaad

12.6x17.7
126x18.2

TR — Sidd B ¥ o3 T 3rsnd faaaq fveoia sifaifore o @1 |r<sar
12.2538 U Ul N AT B T 2 |

x126 =12.2538 gL"!




(12)

JAT—3

IGeYY — dIaal B # Ay 7Y red Aifeum wraie @) Anterdr Sid BITY | 39d
forg MU arde A # AF® 2.86 gm/litre ARl BT fsheceld AISTH BEME & faera
fea a7 2 | Areafie faee erseiadiRe o a1 ad Hfde 3N ¢ |

RIgrd, Narafea 3ifAfhaT, SUHRT U 3avyd arf, fafdy, Jeror arof 9T 1 &
A[OTT

(31) s faera= wAifsas safae @) anfaar

e = Arsdr UM Ui efier # _2.86gL"
fshecetta AIfSTH B B qedTdl AR 143

@) wreafie faeae esgiaaiR® e & AT adr STd &R

NV, =NV,
2.86
143

N, = A& fIee BESIdaiRd 3F &I AT =

V,=¥4M% [qed BgsIdalliRd 3Fd &1 3MFad =20 mL
N, = A faer eEsiaaRe 3 &I AMerdl = 2
V,= AIHE [ded BISSIaaliRd 37 &l 3MIa+ = 19.6 mL
NV, 2.86x20
V, 143x19.6

N2

(@) =g waifsay sEiAe faaas @ aEaar sira sxAn

N,V =NV,

N, = 3T AIfSTH BEHE faeras dF AHerar =2
V, =3TETTd AIfSI¥ Braie fIerde &7 3maa+ =20 mL
N, = A A B SIFAlNG 37 [dadd &I Arferar = N, =

2.86x20 N
143x19.6

V,= ArRIAG RSIadiR® I [detdd & mad= = 19.4 mL

_N,V, 286 20 194 110968
V, 1437196 20 56056

N, N=0.0197N

R — didd B ¥ 23 T 31eid fibeeoig difedd weie e+ &1
ATHar 0.0197 N ST &1 778 B |
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JATFHHROT—3UFI (YSad) IATATYA
(Oxidation - Reduction (Redox) Titrations)

Yeiqa affeparg

STel faermi # sifaRiiaxor Ud sroaae Sifafshareli # ua wiels 3 gl wefist
H goTde Al BT T=RYT BT © | UeTe & JATRTHRvr H fohedl TiefisT & seideid / Seide i &l
3T<ROT BIC & SR 3qer § WISt §RT gelag i« U b ST € | SATeRieRor U S
srfafaraTd U wrer B 8 | a1 rfafhar Rrer sifawiiewor ik sruerae ififharg e ey
1, Nefaw ifaforar wrarht €1 9 rgATas o YStad aifwfrard affafera & Yetas
STTATI HEATT & | MY ST & foh 37FeT &R 1A # pH gRad & Uiy Hag-eiet ad
TINT f5d ST € | 39 UHR A NS(ad 1A # e @ sifaita~or fava # aRad= grar
2 | YSfad AMAfHameil # Uad B dTel A sifadiael fava § aRad= & ufa dag-eia
BN 2 | 3a et ifaiaRuI—3TIeR A & SifaiiaxvT fava &t 7 SrgAIfd 53 S aret
fera= ¥ get yaTel Ud 3119 faerae H geol uarel & SiTaRiIehRol favg & A1 & Heg Bl &
TAT Y AT H YgaT Sl Faoel a7l < 1T IRac el ¢ |

fdera=l BT 9T (Preparation of Solutions) :

9 UHR & AUl H U e AfeiihRe (SU=mId Oxidant) 3R GART Ugref
3T (Reductant) BT & | 91 YTl & 3o+ 99 2 $97 Jodid! 9RI &1 919 81T
TITTP 2 |

ATRNPRSD / IS S FRTDI AR AT HIAT -

JifeiipRS Ucrll # UMl URATY] & SATRIGROT 3 H HA BRI B 37T
iTeRiTepRD TaTel eldai~ T8V HRA © | 3! AR W ATRIDRS Uare] & Jedid! 9R B
O &Y ST 2 |

garef &1 s g AN
afcr 379 iAo 3ich H Bl

SifeRiTPRS Uare] B bl AR =

. Tl & 3NV SIHA
WW:
Tl 319 T8V febq Y GordgSIell bl RAT

F{O iRl el & JoIid! MR FETgaR € —

T

(8) KMnO, &1 Jeaid! 4R —
3TFAT ATERH ¥ JeATh! WIR
MnO, +8H +e — Mn’ +4H,0
KMnO, &7 JUHR =158
T8YT fhd 71T gelag ™ & AT =5




(14)

158

: T =— =316
31T ol AR s

31d: KMnO, T 3t Az H Jeid! ¥R 31.6 81 & |

SR AT H Tl R —
MnO, +4H,0+5¢ —Mn” +8 OH

UR 3T d Bl IURART # MnO, 31=<Ia: MnO, ¥ gRafid & S & |
Mn”+2H,0 — MnO, +4H +2¢

31 goT AfAfhaT
MnO, +3¢+2H,0 — MnO,+40H

31 TBT fohdl Y Selag Il &l A¥r =3

KMnO, &1 &R Aedd H i) %%:52.66

SR Aread § gedaiad) IR — SR A H $B dR 999 & BRI
A gl SRS Bl ST © | Ad: STW(HAT &RHII AedH & A 81 sl o |
MnO, +2H,0+3¢ — MnO, +4 OH

31T Jodidh! W :%:52.66

3T ARBII Td ISTHA ATed § KMnO, &I Jid! MR 52.66 ¢ |
IR gRETTC 3Teily, &R 3R ST 1 q1egHi § 3iTaR{ThRe BT B HRdl © |

9IRRM SEHT BT goaTdl AR
reRrM BT (K,Cr,0,) 3Tiig A # ifRiidR® &I SR HRaT 2 |

Cr,0,” +14H' + 6¢ —  2Cr'+ 7H,0

K,Cr,0, 3T 3o Seam =294
TEUT fh Y S|l &l G&AT =6

31t: K,Cr,0, 1 ol IR = 2—24 = 49

B b T &l Jedidl AR

B Hehe Yo ATATTS & | FABI ATTATHRT BRE Aehe H BT B | AATq Hd
3 BRe 3t # uRafiid g € |

Fe" — TFe'+e
B e (FeSO,.7H,0) &7 3Mfadh S =278
QAT T Selag M1 Bl AT Ui 379] = |
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39

I JIP! IR =T2=392

FeSO,.(NH,),S0,.6H,0 & Jedia! Wk =392 7 |

JATRiferd e & JeaTd! AR
Mt el (H,C,0,.2H,0) Udh ITard & T 3ffaiele e $red S8
sifavrse H gRafdd 2 € |
(COY — 2C0,+2¢

COOH
SMRIfeTd ot | | - 2H,0 | BT 3MfVad g = = 126
COOH

AT T SAdgHl Bl FAT Ui 3] =2
126

WWW :7 63

31d: H,C,0,.2H,0 & il IR =63 7 |

SiaIfeTd o7l BT Jodia! MR SADT &R §IRT W1 H1a BT S FaaT 2 |

3T BT 3MOadh ZHHH 126
=— =63
3T BT TRl 2

3T Bl T 4R =

37cT: JATRITAD 37l BT el IR = 63

fFefoiad IR d | AfeiioRS Ud emgd yardl & A= dr=dr &
faorae a9 & foR) srave qr=m €9fs TS § —
geret &1 ATAG U Uiy ofiexk # < 8 2|




(16)
areft 1.6 faft= wrsar @ faawa 2q gl &) W=y

N M

aeref (SIHR) qreear — | N N N
qeid WR 20 30 40
J

qIfRM GRS 31.6 316 | 158 1.0533 | 0790 | 158.0
(KMnO,)
3T (158)

ey Sghive 49.0 490 | 2488 | 16333 | 1225 | 2940
(K.Cr,0,)
(294)

BN Aohe 278.0 278.01 13.9000 | 9.2666 6.950 278.0
(FeSO, - 7 H,0)
(278)

B JMEIIH Fohe 392.12 392.0] 19.6060| 13.0706 | 9.803 392.0
(FeSO,(NH,),SO,-6 H,0)
(392)

(’ﬂvaf@ (%’155 3T 63.0 63.0 3.15 21 1.575 126.0
(H2C204' Hzo)
(126)

JATFHHROT—3U=IA (YSIa) IFHATYA & HB UIRTG IS0

JANT 4
IgeW — diad B # fad ¢ 3rga faeraq sifwifas s @ |rsdr
Y /e F 1 ST | g9 faIw didel | A 4.2026 UTH / offex dr=adr &I
fopreella aififere ard &1 aHe fadas N fear war 2 | wreafe faea=
MeRrM wATHe 2

g — ada™ AT # UM WRHTHT Udh Sfdaeell SifRiTasor dHe &1
B BIAT & | FEIU KMnO, &TRGIT ATIH H 4l RIS S BT BRI HRal ©, e W
TS Ao & foR) SffUdpaR el ATeIH UYdd fbar ST € | orelid A ¥
KMnO, & 3iferfiaxor fahar fereferRad iievor gt uelRia & o dad & —

MnO, + 8H + 5S¢ — Mn” + 4H,0

AT ® I AeRIRE 3T UIad bl el & | AI8fed o7l Ugad el faar




(17
ST © iifd I8 W3 Uh ARITHI0T HHE © | BTSSIFAIRD 317l Bl g1e1¢ YIART Tal forar
ST & Fifs I8 KMnO, & 12 fehar dxes (F=fetRa S1fifshadn & IgaR FelRI= a1l &
S STl AT # U ATRITBRT BHS 2 |
2KMnO,+16HCl - 2KCl+5CL+8H,0+2MnCl,
SRIfTP 31FeT ST PHD S T BRI BRAT 2 | I AT Aregd & 59
AIeRrM WHTE & Ufd fFrforRad foran & orgaR srgaifua foam S waar @ |

JfRafas v o arfifpard
3fas gHieor
T 3T JTMAfehaT 2KMnO,+3H,S0, — K,SO,+2MnS0O,+3H,0+5[0]

JTRATHRT 31 TFAfehaT {H,C,0,+[0] — 2CO,+H,0}X5
2KMnO, +3H,S0,+5H,C,0, - K,SO,+2MnS0,+8H,0+10CO,

AT FHIHRoT
YT 3G IrfAfehar {MnO, +5¢+8H — Mn" +4H,0}X2
SN RATBROT 3T fAfaT {C,0,7 > 2CO0,+2¢}X5

2MnO,+5C,0,”+16H — 2Mn*+10CO,+8H,0

3 AfAfhATetl § MnO, 8¥H Mn”* 31 # SMq=fid &1aT & | iR C,0,” 3+ CO,
¥ affafiard BT & | 399 URac # H1d @l Sifarfianxor W +3 | +4 # uRafid gl 2 |
S ATl H UIeRd WHITHE W qad & A R AT © | IR H Afaiferd
3T & §IRT STTAI B & HRUT UICRIIA WA BT 37 fIge 81 ST 2 | 319 37 g
R feeie I Ui FATK 1 O & Al UICRRI| RHITHE & fderdd &1 STell 8 9gd
oISl AT AT AT H BT S & PHIROT Sobl YTl T I~ BIAll & | AD SfcRad
3ifRITeTe 3TFeT 3Tk UICRIIM WRHITE &1 AT ffcy # sifadifores ovel &l a7 Ao RS
3 & 1T 50°C Th TRH HRAT ATGeYSD BT 2 aifch MWAHAT TP qY W BIell ¢ |
AT ¥ Y HITH Hehe g1 & Sl KMnO, & feifeTd 3Fdd §RT qed= ¥
IR BT BRI HRAT & | SAfT IR | AfAThAT BT 997 7 BIaT © 3R SRi—or 1fafshar
3ATRA B B, IfAfehaT 1 &% 96 SR © |

JUSGRYT U4 IEIP AHAT — FRe, YT, Bidhd TR, BIU, T TS,
Ryre o, ea= a1 |

ora Sifeifors ore faerdd, orea Sffifores ore faead, dreafie dicRrM
URHIE e, 3ga oid, O HerIRa 3 |
fafer

(®) 91d ATRIfa®d v &1 araffied 9 RrM wiT™e faaus & arr
SEUILE

FNC P AT oIl A eIh) ARgHD: ICRRIA WRHTHE fIeie | @ ofd ¢ |
TR g9 1Tl IR Y TR T IR ofd & | YT BT 3TRIT STt 9 8Iax S ATaiford aret
fIeTa & TTet ofd € | 31/ 20mL AT PR BifvTehel TR H oIl & | T 50°C T g
T G & | ST MMl Rl WRaR ] AerIReE e ff fiarma 2 | - de—g
PR ATAfHE Ao o 91a e § &R &) Fgadn 9 fard € 9o aEmaR e € |




a1f~ favg oR srogad WIeRm AT & HRUT Jardl 7 R@ms T 8 | &1 991+ maa

(18)

YT 819 b I8 YfehaT SN © |

(@) 3rgma Sfwifaad sa &1 Jreafie U R wiAFe fdeaa @ e

SITHIY

IRCT BT IR Ol A &R ATAAS et | @it o & | TR 99 farel o
T R UC PR o B | GIUT Bl IRIT STeT ¥ Gl =M Sifaiford el faeras 3 WiTel
oI €1 31 20mL AT PR HifThdl Tl H ofd & | T 50°C T O I1Y I 2 |

AT ] REell WRaR I AR Fel A1 Aed & | e @ Feradl 9 gR—¢R
Je—4g IR Arafie [T 31 Bifdd Tl H o Tg 3reia e | e €

FITAR 2T © | 3ff~H =g UR 31uge UICRRM RHIE & HIROT el T faarg

2 | &1 FHH I UTd 819 b I8 UfshaT ST & |

g&or grofl

(31) Sima faera= &1 wreafiie faeas & |rer sgA A

e grT forar ar

&I BT UTSTdH e 3 foram AT
EIRKICNINEE et faera SIRGE]
3T faera RS | oiftm | AR wRETe
BT ATIAT BIICIBRR
(v,mL) () (b) (b-a) mL (v,mL)
1. 20 0.0 18.4 18.4
2. 20 18.4 36.6 18.2 18.2
3. 20 0.0 18.2 18.2
@) srga facras &1 Areafie fadaT & qrer sgaraH
H3. | due gRT form | *Ne &1 ureHi® Ve ¥ forar ar
SEINESIIReE| Areafie faerg= AT
BT JATIT EICIERE
(v,mL) (a) (b) (b-a)mL (v,mL)
1. 20 0.0 18.0 18.0
2. 20 18.0 35.7 17.7 17.7
3. 20 0.0 17.7 17.7




(19)
AT
(@) s faera= (sma faeras) Jifafers e &t wreRar

el U9 U offlexy ¥

= [N [aN A= o
[sh¥Celld ATRATID ¥l bl HleR G HIT

4.2026 gL'
126 gmol!

_ 42026,

126

() wreafie faaast Ui R w=iATHe &) AieRdar Sd 31
2M,V,=5M,V,

M,= Sd sifciferd WEI%W:4'122056M
V, = 3d ffefeTd 3vd & 3maa+ =20 mL

M,= #gH$ [derad o HlelRkdr = ?
V,= HArIHA$ [Taas &1 maad = 18.2 mL
_2MV, 2 42026 20

5V, 5 126 182

MZ

(3) arsa faeast ifRifard /el @) AleRdr STd HRAT
2M,V,=5M,V,
M,= 3ISITd 3ifaiferd 3Tl & AeRaT = ?
V,=  3ISd Sifdifetd 31Fel BT 3MIa+d =20 mL
M, = WWW@WH%W=M2=§X4§6Z6X%M

= e qeRrE WHTHe fdeaT &1 3maad = 17.7 mL

_ 5x2x4.2026x20 17.7 M = 4.2026x17.7 M

X
5x126x18.2 2x20 126x18.2

_ MLV,
v,
(%) srsima faoa= sifIfa® el &Y Ar=dar I gfa ofiex ¥ sira &=
ATl = AleRdT x fohicely Sifeifeld el &1 ATeR THN

_ 42026x177 1y 42026X17.T ) ey g1
126x18.2 18.2 ' s



(20)

R — 9idel B & o3 v ar=a faeraq fheeoia sifaiford 3l & dr=dr
4.0871gL” A BITS & |
URIRT 4 T TOTAT AT & I R ATHIdT BT SUINT B BT T Fhall © |

AT
@) AP o (S faer) sifaRiferd amet &Y ATerdr
— JredT U9 Ui oflex ¥
fhecelld SifaifeTe 37l Bl Jod Tl AR
42026
' 63.04

@ wreafe faoas deRim w™e @ AHerdr Sid BT ¢

63.04

V, = A& 3ffaifeld 3 BT AT =20 mL
N, = Areafis grelRrm wTe e & JHedr = 2
V, = Areafie areRiam wRETEE fAeas &1 maad = 18.2 mL

_ NV, 42026 20
V,  63.04 182

() 31 faera= sifaiferd el &1 ATHrar SITd & -
N,V,=N,V,
N, = 37SITd AfifeTd 3T+l Bl ARTerar = ?
V, = 3TEq 3ifaRafeld 317l &7 3 =20 mL

: c 42026 20
N, = Arafid qieRad WH™e & JHadr = N, = 304 X18—2N

V, = Aeafid aieRM 9T & 3Mgdd = 17.7 mL

_NGVL _42026x20 177
V,  63.04x182 20

N2

N3

() r=ira faera= Afqfad v & AT<dr Fd ST
{AT<dl = ﬂl‘-rlc'idl x 3fRAfeTd 317l BT g?ﬂaﬁ HR

=N, x 63.04

_42026x20 177 o, 42026x17.7
63.04x18.2 20 18.2

= 4.0871gL"

Ry — 9ida B & o3 v arsta Ao fheeoiy sifaifeld 3l &) Ar<dr
4.0871 gL’ ST DI TS 7 |



(1)
gIIT—5

I — didd B ¥ & ¢ 3r=91a faeas w¥ sifm aewe o1 gfaera
&I 91 DI | §9D TA D 14.0 ITH Bl 1 i fTaa= A graax dIR fean
T 2 | 39 ford didd |/ 13.0706 UTH / <flexX AisdT &1 B4 199 Gebe
&T P faera= Y fear a7 2 | wreafie faaas oy ke s fear 2 |

g — siTrifore o & 99 B M Aohe W1 31Uaa HHb &I B
&Rl 2 | Ig srfehar fmfarRad Tdfiexor gRT uelRia & St gad) © —

(@) amafe gHiisvor

Y= 31g SrfHfopar 2KMnO, +3H,S0, — K,SO,+2MnSO,+3 H,0+5[0]
ffieRoT—arg rfifspar
2FeSO,(NH,),S0,.6H,0+ H,SO, +(0)— Fe,(SO,).+ 2(NH,),SO,+ 7 H,0

IYHIVT UG IATaeId AR — R, YIUe, Bifdhd Fellb, P, IR wus, e
L RCICEICINIS N

S B JAITIH Fotbe [Ieae, TS BRE IMINIH Fotbe (e, Aredfid
OISR UHITE e, 3Mgd oidt, O AedRe 3 |
fafer

(@) sITa B IMITFIH ebe &1 Arafie ure Rrm wiHe faead & arer
AT

FINC BT ARG ST IR ARG ADh UICRIRA URHTE e | We o & | TR
99 Tl TR Y W WS PR o ¢ | YIS B MG 9Tt ¥ €Ih? A1 B A4
Aeme fIerad | STe o € | 31d 20mL AT R HifAdel TalRd H oId & | T 3Tl
RGN WRIPR T TR e Wl e & | TR—eR a—da R Aredfies fderas o1 9
e # e & gerar 9 fan € 91 aR ffan €1 o fig W sgad
AICRH IRHTTE & HROT Jrd] T fa@rg <dl 8 | &1 FHH ad UTs 81 b I8 Ufshar
ATERI € |

(@) 3IEd B34 IMIFIH Aewe &1 areafiie gRrM i He fdaaa @«
NIDEEUIRE]
T B YA el W GIH ARIAS I | G ofd 8 | RR 99 Fdblal B T R
AT PR oId & | YIUT Bl MY STl A SR T BRY T Hebe [dea= A Gmel ofd
€ | 3719 20mL AT PR PIFhel FARD H ofcl & | TTHT 50°C BT A9 ¢ @ 8 | T
3Tl TRl MRER I FeRIRa el 41 AT 8 | &RT @l Feradn 9 fR—¢R §a—dg o
A fAea BT Bifidhd Tl H ford MY 37ed faaas # e € 9 aFmar f&ard
2 | AT g W ugad dICRRM W & $RT Jadl 7 g < § | &1 99
ST UT 811 I IE UlshaT &ISXI & |




(22)

geor grRofl —

(a1) sima faera= &1 wreafie e & |rer srga =

M,= ST B MHIIH Tehe Bl ARl = 1339'271026M

.9, | diue g1 foram ran &RCT BT UISTIDH & 9 forar gaTd
ST FA.S. A Ad faerad SIDRE]
CARCIDGE] EAIIDNE]
(v,mL) (a) (b) (b-a)mL (v,mL)
1. 20 0.0 18.4 18.4
2. 20 18.4 36.6 18.2 18.2
3. 20 0.0 18.2 18.2
@) srgma faeas &1 wreafie fdaas @& a1 srgHA
®4. | dive grT forn mn|  =Re &1 ursdie e A forar
3T F.AS. AAHS [qerad gaTd
CARSIDGE] EAISIDRE]
(v,mL) (a) (b) (b-a)ymL (v,mL)
1. 20 0.0 18.0 18.0
2. 20 18.0 35.7 17.7 17.7
3. 20 0.0 17.7 17.7
AT
@) we fadas (I1d faera) B3 M debe &t Aierdr
N _ ATsdr I ufa efier |
el B MM A Fohe BT AR S A9
_13.0706 gL'
392.12 gmol ™
- 13.0706 , ,
392.12
@)  wreafe faeas ue Rraw wiATEe &) Aierdr Srd sRer
M,V,=5M,V,




(23)
V, = 3 B MEIMIH Fehe BT maad =20 mL

M,= #Arafid faeas & AleRar = ?
V,= #eHe e &1 madd = 18.2 mL

MV, 1 13.0706 20
=—x X M
5V, 5 39212 182
(W) ar9d facas B 3FH dewe &) AleRdl Sd HRAT
M,V,=5M,V,
M,=  3TSITd B FHIFRIH Ao B ATeRdl = ?
V= 3TEd B M Aehe BT 3ad =20 mL
M,= ¥ eafie drefRM wRETHe faems & Jrerdr
_1 130706 20
57 392,12 182

() sr=Td faer s »E MM Gebe &) Arsdl 9™ Ufd oflex § =rd 1

ATsdl = ATeRAT x ey B IMIHIH Fobhe bl AlelR g9

M, =

2

13.0706x17.7 195 15 2 13-0706x17.7 15 5115 gL’
392.12x18.2 18.2

(@) srsma faaas w39 i wewe @1 yfaea Ygar 9 ST

T BT S BT T3 Asal I U oex |
THA BT T TS AT T UfT eiex |

127115

gferRTd IEdr = x100

x100 =90.79%

R — 9idd B # ¥ U 3rsid faeraq fhveoliy B =y dehe &l
yfcreTd ggar 90.79 Ufrerd &1 1 7S 2 |
TN 5 Bl 0T HIGRAT B RATH TR ATHAAT BT STANT BRb AT BT ST Ahdll © |

VT
(@1) 9w faera= (31 faeas) B34 M Gebe & Artedr

_ Frsdl I Ufd ofliex |
el A SHIMIH Fehe &1 qedldl WR

N, = 13.0706 N
392.12

@  wreafie fadae Ul RrM AT 3 Arfdr | SRAT
N,V,=N,V,

N,= #M® B9 JHITIH Ao & Aeldl =

Bl

13.07O6N
392.12




24

V,= HAM$ B MR Tehe &I 3MIad =20 mL
N,= #raffd ureRrM T fed o Aredr = ?
V,= #af$ UM aRETHe faeae &1 maad = 18.2 mL

_NV, _13.0706 20

N =
PV, 39212 182

(@) or=d faeas B IMIfaH gebe &Y Arfddr dd HRAT

N,V,=N,V,
N,=  3JSTd B MAIH Aehe B ATHeAd = ?
V,=  3TETd B SHIFTH Hehe o7 3T =20 mL
: c 13. 2
N,= ¥ eafid e AT &1 AMedr = N, = 13.0706 20
392.12 18.2
V,= #eafie R wRETEe &7 Mde = 17.7 mL
_ N, 13.0706 x 20 17.7
N, = 2428 _ x
Vs 392.12x18.2 20
_ 13.0706x17.7
392.12x18.2

() 9@ faead B9 MR dehe & ATsdl STd Bl
TS AT = AHET x BRE ST Fehe Bl Jedid] IR
=N, x392.12

_13.0706 x 20 o 17.7
392.12x18.2 20

13.0706x17.7
18.2

=12.7115gL"

x392.12

@  or=Ta fada B MR e e 31 YRR Ygdar Ard HAl

T DI AT DI TS AT I gfd ofex d
T DI QT TS WAl I Ui ofiex |

127115

gfdeTd 3 gdr =

x100

x100 =90.79%

gRomy — dida B # 3 U 3rsid faoraq ool By i< dohe &
fcreTd gegar 90.79 Hfererd Srd @ TS 2 |



(25)

IR STSHhIAT §RT B &I {19 -

BT iR 3relia UICRR SIgdhie & Aey rfaforar U YSfa ifafhar € | gas
R TaUT BT fqeTa= 1amad qel e K,Cr,0, faeae sifRiieR® &1 Brf &xar ¢ |
arfaferar @1 emafee Ao fAmferRRad & —

Cr,0, +6Fe"+14H —»2Cr'+6 Fe" +7H,0

S SMMAFHAT # Fe™ 31+ 3refial A1 H Fe'* # aifaviiapd Bl g |

R @ AT H KMnO, &1 31Uet K, Cr,0, 31 Sugar & il —
1. K,Cr,0, &1 R A& faeaa+ 9971 5 9aa 2 |
2. 3AGT Tl fIerae ifdes T T a1 ueafed guve dahdr g |
3. 3T AR B I H,SO, & I WR a9 HCI BT T TIRT SR Fahd & |
4. St # SuRerd wrfAe gt K,Cr,0, &1 98d & =+ Hell ¢ |

W 3R K,Cr,0, & #eg IfAfshar & qof 89 @ ga1 & forg offals gas & v
H N — Bt genffors e &M H oid | 918 gad & U H IR HRINEs
e & H forar ST |wehdT & | UIgushd & STIR 9 AU § N — Biviel geermfaiferd
JMARS GAD BT &1 TANT BT |

N — Bf¥el enfafers o 39 gad &1 fAdad &) 1 &1 8ar | Sl
K,Cr,0, 3 3ifaRiTard Bax &1 T $7=01 17 # gRRafiid 81 S € | %t &1a97 3iR K,Cr,0, &
TFHTI H 5q FRUT  Fe™ oM+l &1 Fe'' # aifaRiiapxor 81 Wi & dI 3ifam fawg ) K,Cr,0,
@1 U AfARad & N — Birel TenfAiferd et & Sifa=iidm<or &R <ot 2 | 37d: §ad ol &l
J[1 SN G H gRafda & Sar 21 gae § SuRed Il 9ot &7 dme w9 9
s ®u H uRad & HROT AT R ErdT 2 |

COOH COOH
<o o>

NH<\ />—< >_NH_© +HyO
/|L 0 TS WA (8T 3T)
_COOH COOH

OO o= < 1o

frqHTae Axa (@ 3)

N — Bi+Tel T=ferdh a7t &7 e 9 « 1 U™ N — Bt geenf=ifera 3met &l
0-1N NaOH @& 15 il faeae ¥ fdeid R 2 TT 3G STl [HAThR (e 1 T 1
IR O od B | TS AT H 39 fIerT &1 5 — 6 §8 FT TANT - & | N — Bivre
TRITAfele 37eT SUeTel 1 8 WR TI8 Bid THIF $I SUANT H o Fdhd & | I8 D
K,Cr,0, ¥ ATeiIhd BIdR [T I S — =iTet 7 | uRafid &1 Sl & | STsthivel THIA
&1 faeTas 9T = 1 T4 STSHie TIF &1 100 el g H,SO, # faeor o £ |




(26)

9AIT 6

IE— dIdal B # QA T foveell %9 IMI-gH Ao fderas & |rsar ™
/Gﬁaﬁaﬁaﬁﬁqlaﬁmﬁ?&mmlsﬂw | AT ﬂ BT FhRe el B IR
A BT AN e a1 5 ¥ | TP K,Cr,0, o7 Aeafie o i far rar 2|
AP N — Bivrdl geeriford s |

RagTa : iy A1egd § K,Cr,0, BRA 31 Bl iR A1 4 Sifadipd $HR el
2| gEd o SuRfa # siftm g R K,Cr,0, @1 e 1faRad §g fiem W faeas &1 &
T Sl < # uRafha & e @ | it R e 2 |

K,Cr,0,+ 6 FeSO,. (NH,),SO,. 6H,0 + 7 H,SO, -
K,SO, +Cr2(SO4)3+3Fe2 (SO,), + 6 (NH,), SO, + 43 H,0

JMATTH FHIHRT

Cr,0 +6Fe" + 14 H — 2Cr" + 6 Fe + 7 H,0
g fafdr — aRe, dite, BINEa Falkd Bl MY ofd 9 &1 o 8 | &Re B
KCrO. ¥ Uefford o S U8 W $9 od 2 | fh 39 K,Cr,0, ¥ ¥R od & | UIgdid 0.0
PR A & | fUT BT 7S B I Febe | Yellferd ox 39! Feraar 3 20 il
B} IHIFTH Aehe BT Ao DIfdd Tl # oid © | $9H M IRl aq H,SO,
qoAT 4—5 & N - Bi-Ie Gerfifers aret fAam € | faea ®1 ored! avE ¥ f2elldr s394 e
A K,Cr,0, e dR—¢R fiard g | siftm fawg o= &1 <1 dveit <7 % uRafda g s 2 |
391 fd=g R Ura e bl RO H foRa ofd € | 399 SIgATA Hisha &l GRiTd Uredieh 3T
R

gegor wRofl
A AT B MR Ao faeas aon areafie K,Cr,0, faea & wea g+

Gkl Yrue gRT fort T FNT BT YIS ATH ggad K,.Cr,0, | gaTd

D B.31. Fohe BT PBTIAMIAT | ST
CIBGE] UR®H aifom
(v,mL) (a) (b) (b-a)mL (v,mL)
1. 20 0.0 20.4 20.4
2. 20 204 40.6 20.2 20.2
3 20 0.0 20.2 20.2

B. 3T€ITd HYE M9 Ao e faera= a2 areafiie a9 K,Cr,0, & W& a1+

.. die g for T FXC B YIS dIDh ygad K,Cr,0, | GaTd
3= tﬁ(’ﬂ Hethc dl CARCIPRE SIERE
SIDGE] EINEEED 3ifcrH
(vsmL) (a) (b) (b-aymL [ (v,mL)
1. 20 0.0 19.8 19.8
2. 20 19.8 39.5 19.7 19.7
3. 20 0.0 19.7 19.7




27)
A[OTAT
(i) I® BN IMTFTIH G faeras q2ar areafis faea+ K,Cr,0, & 7
YA —
NV, = NV,
(B I Ao ) (K,Cr,0,)

N, =%% faera= &t Arterar, N,=wreafie faea= «) aetear
V, =M% a1 &1 Raq, V,=dreaf¥a f[deras1 &1 smaa+

U |

N 20=N, x202

30
N 20

2 T X
30 202

(i) 3rSTd B I dewe fdeaa denm wreafie fada K,Cr,0, & #ed

SAFHIAT —
= NV,

N, V,
(B~ M Aeh <) (K,Cr,0,)

N,= 3r=Td faeras & artaanN, = dreaffie faaas 1 aniaar
V,= IJ9d fqea+1 &1 ad+, V,= Areafis faedas o sraaq

N,x20 = N,x19.7

N2x20=£x£x19.7
30 202
_N 20 197
30 2020 20
N 197
it b
30 20.2
=Lx£x392.12
30 20.2

=12.7484 U / iR

TR — & 1Y IrTd B IHTIH Gebe facaT &) Gr<dr 12.7484
¥ / AR 2|



IE€W— didal 'B'# oy T e # febveoly B4 Aohe a1 |13 U9 Ufd ofley

(28)
ggT 7

T ST BT | STD foTU JMUDT diddd A H 12.2536 UTH Ufd ofiex fohicoi o1gvT &l Hlcidhy

ST T fohRe el BRE SHIMTH Aehe &1 A faetad f&ar 7 8 | mda! K,Cr,0, &7
Areafid faerae ) fear T g |

gD : N - BiTel TerHford ot

g :

()  K.Cr0, + 6 FeSO,. (NH,),S0, . 6 H,0 + 7 H,SO, -
K,SO, + C1,(SO,), + 3 Fe,(S0,), + 6 (NH,),SO, + 43 H,0

(i)  K,.Cr0, + 6 FeSO, . 7TH,0 + 7H,S0O, —>
K,SO, + C1,(SO,), + 3 Fe,(SO,), + 49 H,0

smafae srfifear

Cr,0,” + 6 Fe”+ 14H — 2Cr’" + 6 Fe" + 7H,0

geror gRofl :
(@) e faeaa wva mifad dewe dor areafie fadas K,Cr,0, @ #ed
AT
3.4, | diue gRT el VT BT UISATH PR T
AS H.31. K,Cr,0, SIDGE]
dhe yRf®s | 3ifow BT
CARGIRGE SIDRE]
(v,mL) (a) (b) (b-a)mL (v,mL)
1. 20 0.0 19.9 19.9
2. 20 19.9 39.6 19.7 19.7
3. 20 0.0 19.7 19.7




(29)

geror |Refl -
(@) 3r=Td faer a1 BYE G a2 A1 fie f[aad=1 (K,Cr,0,) & W& SH1d=
3T BRI K,Cr,0, KINRE
Aehe yRf®E | i &I
BT 3T RIDGE]
(v,mL) (a) (b) (b-a)mL (v,mL)
1. 20 0.0 18.8 18.8
2. 20 18.8 37.5 18.7 18.7
3. 20 0.0 18.7 18.7
[T
(i) 99T faera B M Aeh e &) AArerdr :
Arsdr I gfa offiex # 12.2536
N = =
JAidl 4R 392.16

(i) ST 9D a9 B sFfaH e e aOr 7reafis fdeas  (K,Cr,0,)
D A IJTHTYA

NV, = NV,
(B=g I Aeh <) (K,Cr,0,)
SE
N, = A& faeaq @) Atedr, N,= Areafie faqas a1 ataan
V,= A& faaaq &1 3radq, V,= Areafia faedas or sraa-
12.2536
Nx 20=N,x19.7
392.16
12.2536 20
N.= N x
392.12 19.7

(iii) 3rsd fadas B9 dowe a1 wrEafie faeas (K,Cr,0,) & #=g
AT —
N,V, = NV,
(B G ) (KMnO,)
S E
N,= 3r5iTd faeast & artaanN, = areafiie faaas of aniaar
V,= 3= faerd= &1 siraaH, V,= dredfiis faerast &1 sraa+
N, x 20 = N, x18.7



(30)

12.2536 20
x 20 = X 187X ——
N, 20 392.12 N> 18.7 19.7
12.2536 20 18.7
N, = X X
392.12 19.7 20
12.2536 18.7
N, =

X
392.12 19.7

(iv) 3<Td faea9 @) drsdr (U™ /diex) = daHddr x gedial 4R
12.2536 x 278 x 18.7

= =8.2456 UM / oflcx
392.12 x 19.7

IRUIH — 9Idd B # 38 T faera= # fhve el B Aothe &1 73T 8.2456 UTH Ul
X g

AT 8
SLW—ddd 'B'H oI T faerad # fohveeiia B9 Aethe ! fIerdar sid $ifsiy
ST {5 31E[E T @ 12.0 TTH U e DI Gictdx ST 737 B | §9a ofT D! diddt A
6.5352 UTH U 500 el fhveeiia Saur &1 aiaddy a9 AT fhReel B ST

Aehe BT JFS faeta= fam 7137 § | 3! K,Cr,0, &7 Aredfiie faeras «ff faar mar 2 |
AP : NIl GRIifeld e

HGT : TANT 7 & AR

Cr,0,” +6Fe"’+ 14H" — 2Cr’" + 6 F¢’’ + 7H,0

gegor gRofl :

(@) 9F® faeaa B EfIH Gewe dor #reafie faaad K,Cr,0, & Hey
AT

P4, | dIue gRI forl T FNT BT YIS ATD Tgad gaTd
HE®H B.3T. K,Cr,0, CIDGE]
e yRfE®E | sffa BT
BT A SIDGE
(v,mL) (a) (b) (b-a)mL (v,mL)
1. 20 0.0 19.6 19.6
2. 20 19.6 39.1 19.5 19.5
3. 20 0.0 19.5 19.5




(1)
g&ur grefy :
(@) 3r=Td faera BYE e a2 AreAfie fded T (K,Cr,0,) & A& 919

B AT K,Cr,0, SIUREH
BT AT URM® | 3w BT AT
(v;mL) (a) (b) (b-a)mL (v,mL)
1. 20 0.0 18.2 18.2
2. 20 18.2 38.3 18.1 18.1
3. 20 0.0 18.1 18.1
[T -
(i) AT B MR Aew T B A erar :
ar<ar 3™ gfa ofiex § 2 X 6.5352
N = =
TR 4R 392.12

(i) ST 9D I B S Ao e a1 Areafis faeas  (K,Cr,0,)
@ HEg ITHTIA -
N,V, = N,V,
(< s gewe)  (K,.Cr,0,)

N, = A& fdeaq @) anfadr, N, = dreaffie faaas o aniaar
V,= A& ([qed9 &7 a4, V,= Aredife faea= &1 maa-

2 X 6.5352
Nx20=N,x19.5

392.16

2 X 6.5352 20
N=— N x
392.16 19.5

(iii) 3rsd faea9 B dewe a1 wreafis fdeas (K,Cr,0,) @& #ed

A -
N,V = NV,
(P8 Aem<) (K,Cr,0,)

SH

N,= 3r5Td faeraq @) arfada N, = areafiye faeas o) saarn

V,= 3= a4+ &1 siraH, V,= Jreafiie faerast &1 smaa+

N,x20 = N,x18.1



(32)

2 X6.5352 N 20
N, %20 = X x 18.1
392.12 195
2 X6.5352 N 20 18.1
N = X X
392.12 19.5 20
2 X6.5352 N 18.1
N = X
392.12 19.5

(iv) 3T faer = &1 Ar=dl YT/ efle’ = Iriddr x gaia! 4R
2 X6.5352 X 278  18.1

= X =8.6003 UTH / eflex

392.12 19.5
(v) forecela w<g e e &) yfaeradar
B Gohe I gadl X 100

g T DI ATAT
8.6003 X 100
= = 71.66%
12

IR — didal B § feU 10 faoiaq § fhecelia BT Iobe &l Ufaerddr 71.66% SITd &l
TS |

* sk ok ok sk



JATI—2
IBETH daull & o1 1 qoncs faetyor

Qualitative Analysis of Mixture of Inorganic Salts

UTHS fageiyor

Tg fafer forest fsror 71 SuRRerd Al @ uga 3, faeradn, fswiiya i a1 i
AT AR JFATHATY S — 7qeryoT, Hegel AT BT 707, ATRITBROT o= 3Mfe
BT GRATRT HH H YANT H TR B IR 8, T[OTHD (I2elyoT Heer o |
oA faeetyor # fArefaRad Jet Rigr= Ugad 8id & —

(1) 3ma=- fagida

g gt g = e 39 RigTa & IR oid bl faz[a smuecy &l o #
et forar Sar 2 o 98 <1 UaR & ! # i 81 91 ® | U e SR g
FOMIS | SR DI &RGII AT WIRADG Jaid (Basic Radicals) TAT FOMIAT B 37l
HA® (Acid Radicals) B&d © | 371 oIl I fARTE AfHawHGT &I IAfHARI §RT UgarT
ST & | 37 ST Ashamall &l 3mafies S1ffeharg wed & |

(2) =3I Y41

“If fdl gdd fayd sruaca #, fdl to ¥9F F Jad Uad faga smuecy
e S A1 g faEa STeey @& AT | HHI 81 ST 8 | §9 Y9I BT FH3IIT J91d
BB B |”

I8 GG AT & ¥ TR AR € foTe gaR * ArgaRe ¥ gfe fodl
3T T AT gl o SR a1 A fIuia e 3 favenfd &1 s 2 |

AT {6 AB Ua gda faed sruecd & ST faetas e amamaren # —

AB = A"+ B

NI
[AB]

afe 99 fIerm 3§ ®1E vad faya srogea DB fiyer far i dr 98 fF=rgaR gof sa
A 3T 81 ST |

;M ReRie K =

DB = D +B°
39 UhR 39 A= & B 31 &7 ferad 81 e a2 K &7 319 96 9ahdT & |




(34

3rd: K &1 a9 Rer wgq & fory arwy fawid feem & faenfod g7 wovawy AB @7 3+
B B ST |

HHIRI YHTd & YT

(i) oS faveyor @ fgdia w9E 9 H,S a1 9 yd HCl e

ARG oD & g T &1 1fidHe H,S 8 R yarfed &1 & gd faeas &t
T HC1 3171 §RT 3etid fham Sirar € | @ HCl T qoi JrIf+ep 81 H' AT UaTe
BHRAT & TAT A T B HROT H,S BT I HH 8 ST © |

HCl == H'+Cl (@ gof mafa)
HS = 2H +S @& It aiR fazenfiq &1 Sirer ?)

rct: I # AewhTss SMHT (S7) @ Bdel S+ &1 ATsdl SYT&l 8 Ul & b I8
®adl Hg, Pb, Bi, Cu, Cd, As, Sb TAT Sn &I &1 HehIgs & ®U H (@ Ud dR Fd, Zn, Mn,
CoaNi I T2l |

(i) LTS g & ol wE 4 NH,OH & |121 NH,Cl fArar=in
HARGII D! & I FHE BT AfHHEG NH,OH © | IR 399 gd NH,CI fyefrr
ST 2 | ST b yael fIgd Jfueey © | SRR UNTd & BIROT NH,OH &1 3+ & &
ST 8 927 OH 3MF &) Sd+1 81 AT=dl SUaTel 8l & fb I8 Pdal Fe, Cr, Al BT &
TIESIATES B ®U H AT B Ad, Zn, Ca, Mg HI Fal
NH,Cl = NH," + CI' (e qui i)
NH,OH = NH, +OH (A 9} 3R faenfuq & Sirar 2 1)

(iii) facaar [oHma
frelt areufdera faea suacy & faead omwe MlRed am W dg< e
SURLIT ATIAT DI AT BT [OTHS Bl @ |
Ife fa=[d STIeed ST AB §RT AT S AT AR {71 TR | 87T |
AB,, =A" + B

. [A'][B]
= ReRid K=
[ABq]

faeram |t 2 T aM Rer 7 ord: faed o ey ol drsar ReR & 7 |
K[AB,.]=[AT][B]
&l K, feraar o & ot w9 ReRr a1a 1R ReR 81T & 31d: fagfaeecy &l
ferIar Torwhe ReR A R SH& Hqw fderae # mafids Arsarsil &I [OHd & |

(4) 3mafere OB (lonic Product)
fh) et o SUReIT SIRAT BT ATST BT [Ohd AR [OThd HEeTd o |
el faefaeraecd & et T faelar UM @ TR UR T 91 FieT ST Fahdl © |
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(i) Y faer T — afe {1 faga sqecy & Ay & e TUHHe Bl 414
D fAeTadT YUHHel A ¥ 81 I 98 [derd SFAqw fdera Healr e |

3 [AT[B]<K,

(i) A faeras — Ife fodl faga seey & e & smafid JuHed &1 d1H

IS (T YU & aRTeR & I g8 fdera A« [derd Healdr g |

aeafd [A][B]=K,

(iii) TG faera — IS BN fAga srueey & e & R TorFhd &1
A1 f4era= [orthel ¥ 318 81 A1 a8 fdera SifoRiqwd fdera wecrrdr 2 |

A [A'][B]>K,

AFLYVT B Ik — LAYV & forg AT 7 ST BT STae s 2 |

TS faTayor 9 faddaar [uHed & JqIANT
(i) Y219 G DI TG & FAIRISS] BT YT -

O fITeTYT & Yo WHE &1 98 3ludHd g HCl & | ST9& §RT Pb, Ag, He
D FARTSS AT B & | FoTTa feradT ToHel 980 HH & |

qfre faelgar qoFwe (25°C W) K,
PbCl, 1.6 X10°
AgCl 1.8 X 10"
Hg,Cl, 3.6 X 10"

S ATDT & MMAS [OHe BT A 596 AT (AT TOHH 4 S 7 |

PbCl, @& forg faelar T[oher Td SMIfE TUMHhS H 31 AMRTHT BT YT <R
HH T 37T gAD] AN & 8 Tl © | ST YIS [4Zelvor ¥ ofs yerH 9 fgedia
ST e H AT B |

(i) fa<ar ¢ aqgef |3 &) a1geil & Aewhiss ST JG&yv:

oA fagelyor & fgdiia Ua =orgel aqe &1 99 AfWedd H,S 2 i fgdia ¢
=g B DI ITqU AehIgsS & WU H I T Bl 7 |

faiTa g @ 3raeryvT o fofg H,S 119 o1l Aress | eI

Tl e H 3T9ErIvT & oy H,S 919 eIy 1edd H Yanfad &1 S © |

SHHT R & & Gl g @l a1gel & Aewrsel & faeiadl o-he &F B8Id ©
STafes aqgel A B 9Tel & Aol & fAeradT ToThe 3Tferd B § | fge g # 9
T HCI &1 SuReIfd § H,S i &1 3= &4 &l Il & Sy Foblss ARl (S7) B
ATl HF SUA 8 UTdl § IR fgdii g & 91 FobIgs! Bl [deiidl [ohel 9gd oA
B W GBI S ST ] ATEdT B 81 IR A g g & Jad! BT Tohigs & wd 9
‘3BTl B ST & |

T A8 B UTq b1 S! BT fAeradT qUThe 3ffed B & HIRVT SADT JqeTqu el
ERIGIEN
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=gl §9E ¥ 919 NH,0OH fieaR H,S arzd &1 Sl & df f[ausid 3 g9md &
BROT H,S BT I 96 ST @ |

T S AT Bl A=l 96 ST & AR U1 APISS! BT ATATD [oTHe fdeid
U ¥ 3TN BT ST & TT €T 6T Aohlsel & WU H IgeroT 8T il ¢ |

(iii) T TE DT AN & SIS IFATSSI BT T -

I A8 & D! BT g AfeHE NH,OH BT & 1eifd I g & a1y Fe'',
Cr', Al' BTeSiTgS & YU ¥ 3ra8ifid Bl 2 |

T |8 % NH,C1 &1 IuReIfr § NH,OH fAamam Smar & | foast e uwra &
PR NH,OH T I HH &Il & a2 OH 3T &1 ATsdl $H Uil &l urdl © |
T e & o1 SISeiaargs! & [Aeddl qUHhe $HH BIdl § Ad: $7d AT B HH
qregar AT 3rgerqor & foTT gt i) & JeIr 37derqor 81 $Iram @ |

afE NH,OH e & qd NH,C1 =1 e S a1 /1e09 § OH 1A &1 A=l 96
SIRIT GoIT Fe, Cr, Al & BgSiaTge & STfARad Zn, Mn, Ca, Mg & B8 giavss 1 sraeifid
&1 ST |

(iv) UT9d 8 & JAD! HI JAGEY] :

qied W98 &1 g AfIHHS (NH,),CO, & | 3(T: Uiad FE & Joid HIaic & wd H
eI B B |

S H{ThT BT TR BT hH =T UPHR | BIT © Usel Ba™ fR Sr™ 21 3= # Ca™ &1
TRIETOT feHaT ST 2 |

g e ¥ U B # s we (NH,),CO, fel IR 3ad 37aely 377dm 8
S99 3798 BT T 3t § faerg oxes i 9 # favad s 2 |

UH 91T + K,CrO, afe derr 3rder (BaCrO,) 31U df Ba™ Mf¥ad g |

fgei’r 91T + (NH,),S0, afE 39d araeid (SrS0,) e df Sr™ fAf¥ad 7 |

el 91T 4+ (NH,),C,0, IfE 23 37@era Ca(C,0,) MY AT Ca™ = 2 |

S HTd! BT URIETT ST ¥ H BIAT © &ifdh Ba™, Sr", Ca™ & ST H 9 BaCrO, &7
fIelaIaT UM% el | HH BIAT 3 31d: K,CrO, STefd W ®ael BaCrO, g1 3Taeifud g qo
SrCrO, Td CaCrO, faery ara=er # & |

Sr** T URIETT R W Y4 Ba™ I URLIfT Mf¥=d &7 ofl ST & Fifds BaSO, deim
SrSO, 3MT & fIeradT UME 950 HH BId 2 Td: QT 8l JaeIfid &1 9 2 |

A R Ca® &1 Theror vl & qd Ba® Ua Sr** a1 arquRerfay ffdad & off o
2 @b BaC,0, , SrC,0, AT CaC,0, AT BT &1 faerddT qoHhe 9gd &4 8Idl & $9 BRI
AT €Y T 3raeU T B |

3Tt Ca’* @ TRIETIT & foTg Ba™ @I BaCrO, 9T Sr™* @I SrSO, 1G98 & w0 H 3Tl
fpar SIaT 2 |

Hecld (Radicals)
URATY] T URATY] BT AHE ST IR Pl e YR BT 8, JoAd PR © AT

SITAT Yl URHATY] AT URATY] FHE A HEeld |
ol QT UHR & BId § —
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(31) 3r¥iTa HoTad (Acid Radicals or Anions) :
U TRATY] AT URATY] T 579 R FoTmaer SURerd 81T 2, 37eild Joldh HEalld & |
a9 H,S0, A= H,S0, Ud 31 AfHHGI & U FIER & MR UR 3T DT Bl
& FET # faifora farar T 2 |

(1) g 3r<lla |YE (Weak acidic group)

S g ¥ M a7l ol a H,S0, & 1eF ffshar e fafire 37 ga iy arell 99
T 2| 39 98 & WE AP FEFC (CO,Y), ehrss (S7), gewige (S0,), Asgrse
(NO,) @17 Tfiee (CH,CO0) ® |

(2) 99 3i1F B (Strong acidic group)

9 g & Hoid A% H,S0, 3 forar ax fafdne e g 1 a1l 19 < 2 | 39 98 &
U9 H{oldh FelRTgS (CI), dHgs (Br), 3ATSgs (1), Agg< (NO, ) a1 JMaRIete (C,0,7)
g

(3) ATHTA AYE (General group)
9 g @ qad, a9 H,SO, a1 s H,SO, & safed =& 81 2| 39 98 &
T ol d e (SO,"), BRwe (PO,") T

(d) &@R® 1 Yeld (Basic Radicals or Cation)
URATY] AT URATYSN BT e O IR geIce 3T SUReId BIdT § | 8RS Jeld
HEAN & | ARSI Hold A1 A (Y I T66) H fad 8 & |

RS gieor
(1) gda arelia w3 E

I JADT BT gdeoT
AT ol
! ¥ v
gadd f‘?ﬁﬂ e g9l a?hu e W¢w‘a’
(i) PratTe (CO,") (1) FIRTES (CI) (i) geHT (SO,")
(i) FeHTgS (S) (i) SHTES (Br) (i) BI¥be (PO,
(iii) WS (SO,) (iif) smaATSTSS (1)
(iv) TEgIEe (NO,) (iv) Tigge (NO,)
(v) TdIce (CH,CO0) (vi) 3Taere (C,0,7)

HIYLH U b URETeA H TSl AT A9 dIebx IFH dq H,SO, STel deim ufaifshar

T | (@IS fHAT 9 B9 UR Bl TH B) AT —



(3%)

99T + ag H,SO0,

v v v v v
GIES g gagarse JTEM |3 e Tergad RR® &
gaqgarec | @ 1 e IS & FHAM | Bod WA HH e
@AY | eI TEd B Tergad A @ A 3Tl 2 |
ATEH e T I (H.S) g (NO,) gad wfice
e I (SO,) o Bl 2 BT 2 (CH,CO0)
(CO,) Bl 2 ADIZS Arggrse | B ohdl © |
qad B 2 AehlIge (SH & (NO,) &
Praide (SO,%) = AT B DT B |
(Co,”) & REZIR
HHAT B |

(2) s 3rFla |HE (Strong Acidic Group)

AIGUH U [ RG] H &ATST AT Ad0T xS A5 H,SO, STel a2 ufafdar
<9 | afe
| @@ + @< HSo, |
¥
v v ¥ ¥ ¥
[TEH, <enr <ewr T Faa ST T B e ey [TE,
T gad greft, & EIEEEn Iad W [T | TR 1,
ELEICRIN] Had Bl © Il § | @ 9 gad | el sarer
fAperd 2| T faeras B @ AT
AR S el AT & JrArsIgsS dIgee STl B |
(CI) & ST 2 | @M & (NO,) & AT
AT ¢ | EIKIET] HHAT 7 | AHAT ¢ | (C,0,) =1
(Br) & T B |
AT ¢ |

e SR H 9 BIg Ufifehar 7 81 a1 yadl i FHg AJUReId 81T |

(3) A=A AYE (General Group)

(i) TI9T BT STt faera= a1 |AIfsaH wrae fspY + dil HC1+ BaCl, faeras
— JfE 9IT 3TFEY 31T 7, Hewe (SO, ) B AHAT B |
(ii) FGOT + A7 HNO, + 3rHI=IH Hifelesc STAdhR TH B ©

— B U 31FEY AT 2 |

BRBE (PO,) B AHAT B |
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aifsaw srafae fasad

U AT 9T 9T A9 |17 AfSTH Braiie (Na,CO,) Th HIR FaU el H i
IHH A IS 9T 3Md Siel (AR 15 — 20 fAie & Sa1erd 2 | deeand faea &
BT foTT ST @ | 399 PR WIS B &1 AIfSTH Braie (5py hearar @ |

SH 10T & G B ATl =T BH (A703) Bl © <lfchT UM &) ATsdl
31T T 2 |

RIgT=a — 1997 # a7l Jad o SURAMT HT WeToT o0 & Sl fdera
fHaT ST & IR oav1 & Siefid e # SuRerd g, TRieror dxd §H Jr STerd @ |
3YQ: A HeAD| b Tl URIETT B ofQ ATILAH © b TGOT BT VAT fAeta= ST I Forers
AT &) AT T AT HH &I | 31: AIfSTH Hraive fepd gom Sar 2 |

Ffes AfSam a1g & T ofavr S # fae B 7, 9 31 O1g & HIaIe ot
31faerd B 8 | STafth eTq IavT Bl AIfSTH Brai-e & AT SaTerd § a1 odvT & &7q, o7g
FBEMe & ©U H AT 81 ST 8 TAT AGUT BT FOMI, AfSTH & A1 faeryr adrfeaH
S HEATT B |

2MX+Na,CO, - M,CO, + 2NaX

Il oDl & Fregars gl
1. G 3l 9YE
.9 LRIR ge&rur forspef
1. |IRfe aderor
av # 79 H,S0, N gagarEe $ A FE, PTae (CO,")
ST TR T 9 (CO,) gad &Rl 7 | Suferd

CaCO,+H,80, — CaSO,+H,0+CO,| &1 & B |

2. | fFreaares uderor

() fr=efaa 9 (CO,) | T &1 ar gRRm 81 ST 2 CO,” fAf¥ed
B T @ AF U | Ca(OH), + CO, — CaCO, + H,0
# yarfed &1 W)

(i) ¥ad I (CO,) BT | T @& U &1 R FHr BEe (CO,")
T & Ol A 8 ST 2 BIEESRS
AMfIF <R TR CaCO, + H,0 + CO, — Ca(HCO,),
gaTfed aRd W (faer)

(i) @ ¥ T9 H,S0, | e, dg TeRjad Sl Ed Bl | Fewrge (SO,))
STAGY Bodl TH | T drell A9 (SO,) o Bl 7 | 8 FHhdT B
A W Na,SO,+H,S0, — Na,8O,+H,0+S0,
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Fregarare wdigor

(i) deREFSE®He | gad 19 (SO,) fheex 3 &l & ATHTST (SO,
TRYETOT PRIATE | GIEESEd
SESRNCERIE R
TR I K,Cr,0, | K,Cr,0,+H,S0, +3S0, —

A T fheex U K,SO,+Cr,(SO,),+H,0
o M W (&)

qeBTgS (S7)

RS g eor

90T # @ H,SO, ITE, TS 310S & Tegad 4 I A

ST ) (H.S) Hqad Bl & | AHTSS (S)

Na,$+H,80, —Na,SO,+H,ST & hdT 2
fregarars wdeor

(i) ST RETN S G | fhoes U3 IHDIAT BHleTl B AEHTSE (SH)
R TS e ST 2 | fafdea 21
(CH,COO),Pb & | H,S + (CH,COO), Pb —

AT fheer U3 o PbS + 2CH,COOH
SIGRCK (BTe)

(i) DSHIH FEFC DHSHTH AhIgS BT Ulell 3raer THIES (S7)
qRIeTor Afead U BIaT 2 | fof¥=ra 2|
PEe Y+ | Na,S + CdCO, — Na,CO, + CdS
CdCO, fAefrax
™ ™

(iil) HIfETA ARLIYASS
TRIEToT faeras &1 T S ' S 2 AHTSS (S7)
AfeTd drefe Na,S + Na,[Fe(CN),.NO] — BEESRS
fepy + Aifsaw Na,[Fe(CN),NOS]

Asgigarse faedq CUBIE)

gEIEe (NO,)

RS g deor

1907 # T H,SO, 0T Ty Fad Fodb X T D I qggrge (NO,)

STel- TR (NO,) Jad Bl 2 | B FHhAT T |

2NaNO, + H,S0, — Na,S0, + 2 HNO,

3HNO,—H,0 +HNO,+2NO
2NO + 0, - 2NO,T

()
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Fregarare adigor

(i) 90 RETA S Hg | fhoe T3 e BT ST 7 | qigerge (NO,)
TR dilH,S0,+ %<& | 2KI+2HNO,+ H,S0,—>K,S0,+ 1, | Af¥aa g |
+ KI¥ 1T fibeex +2NO + 2H,0
RERSACIE AN L+ RH — WM Aess dad

(et <)

(i) <ifes® PreEfe Arqut faeTa= HTer ¥R &1 S 2 | qggrge (NO,)
e + g 2NaNO,+H,S0, — 2 HNO, +Na,SO,| Af¥aa g |
H,S0, +FeSO, 3HNO, - H,0 +HNO,+2NO
CAGISIREE R FeSO,+ NO — FeSO,-NO

(epTetT 333T)

vHdIee (CH,CO0)

UR® gdeor

oo % I H,SO, R SRGY e e 2 T

STl W 2 CH,COONa+H,S0, — (CH,COO)

2CH,COOH+ Na,SO, | FHAT |
()

frregarare wdigur

() »R® FaRIZS A ST IR AT eI AT s, | Tiee
gdYeror ST ITH T IR ¥R 3198 ¥ gRafid | (CH,CO0)
SERIA AIfeH BT 2 | fAfdaa g |
Frae ey # FeCl,+3 CH,COONa —

I FeCl, faera= (CH,CO0), Fe+3 NaCl
e R (T 37
(CH,CO0),Fe+2H,0 —
(CH,COO) Fe (OH), +2 CH,COOH
(qRT 31aET)

(i) &R gdeor
T + e Wl SI-AT 7T ATl 2 | wIce
Tehlalel 2CH,COONa+H,S0, — (CH,CO0)
+5—6 g3 A= 2 CH, COOH+ Na,SO, RIEESE
H,SO, STl CH, COOH + C,H,0H —

TH B R CH, COO C,H,+H,0
(el BT 1)

(iii) &<l gdegor
TAUIHORT Sifaiford| RRe Sy ey o & | uHee
3T+ BT Bl TR (CH,COO)
AP SIH 23 g% e 2 |
STl STATdhN TS DY

T W
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9qd I Bl &1 9 &

.4 gaT T forspe
1. |FRTSS (CI)®T Tdiequr

RS geor

() G+ | H,S0, | TEH devt eRgad gHEie 14 FARTSS (CI)
STATR TH B R | (HCI) o Bl 2 | IufRerd &1

NaCl+H,SO, —NaHSO,+HCIT |¥d&arg|

(i) Sad RGN H MnO, | 4iel & 1 #1317 (CL) et 2 |
STAPR TH HRA R | 4HCl+MnO, —MnClL,+2H,0+Cl,

fFregarare adigor

() fuceR Age WeTor | AgCl T ¥ad dery UT BT & | FARTEE (CI)
e Braf-e frshs [ NaCl+AgNO, —AgCl+NaNO, fAftga g |
H @9 HNO, +AgNO,

e STem w)

(i) ST T Sraery F 3 398y faerg &1 S § FARTSS (CI)
NH,OH 31fera # AgCl+2NH,0H —[Ag(NH,),]C1 |FfR=ag|
e ™ +2H,0

(iii) DI FARTSS
1eqor

(2) TP Yh WG H | &0 TeRard TeX Tl T D1 il | FARIgS (Cl)
AqUT + ST K,Cr,0, | FARTgS (CrO,CL) &) arsy fperelt 2 || = 2 |
DR AR 2-3mL 4NaCl+K,Cr,0,+6H,S0, —

A H,80,8Tahx | 2KHSO, +4NaHSO, +3 H,0
TH PR TR +2(CrO,ClL,)
(et ars)

(b) I PIAA FTARSS | NaOH &7 faeta gohl Gl &F FARTES (CI)
&I 91 BT NaOH SITAT ® | (AT e 99 & dron) | fAfed 2 |
oo & yarfed CrO,Cl,+4NaOH — 2 NaCl
P R +Na,CrO,+2 H,0

(c) Sad fIerad & TS AT BT Ul 1T YT BT 2 | |FaR1gs (Cl)
vfifesd art & Na,CrO, +(CH,CO0),Pb —PbCrO, |ff¥adg |
AT PR S +2 CH,COONa
wIee faora=

e
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TS (Br) Usieor

URHS gdeor

() TD YH RETATH | THE0T T8 JaT Ulel 92 [T D1 1 SIS S (Br)
TGV AR SHH (Br,) et ® qerm awgut faeras B AT R |
2-3mL = H,S0, | et AR 81 SIrar 2 |
ST TR NaBr+H,SO, —NaHSO,+HBr

2HBr+H,S0, — 2H,0+S0,+Br,T
(STt AR 319)

(i) o WGl | SN | Tex ol 7 DI 14 SHTSS (Br)
MnO, STl TH SuRerd B |
PRA TR

Fregarsre udieor

() RIeaR Tgce Ter | AgBr &1 g Uiell 3198y UTw BT © I[sSFTss (Br)
AITETH P NaBr+AgNO, —NaNO,+AgBr REERE]
f=py + 99 HNO, (&1 UTeTT 31gery)
+AgNO, [aea=
Tred ™
I Bl Ulell AgBr &7 EedhT Ulell 3Tde 31cd
319879 + NH,0H faera e g |
T TR

(i) ORd gRreror FARIBIH D Adg Ul I ST 2| |18 (Br)
AfSTH PrEHC 2NaBr+Cl,— 2NaCl+Br, T RIS
fApY + @9 HNO,
+CHCL, (FARI%H )

+ IR—R FR
ISR
R W |

JATATSIgS () ST UA&oT| ANe07 7T Jad RN [T B amw (1) |3marsigs (1)

TS TErT e & B BT & |

(i) U I &l H | Nal+H,SO, — NaHSO,+HI
AT SRR IH 2HI+H,S0, -2H,0+8S0,+1,
2-3mL 9% H,SO0, (ST )

TTTaR Tl

T HRA TR
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(i) ST IRGTeA H CUBIRSRCARIR| smaretss (1)
ST MnO, STeThx IURerd ¢ |
TH A W

fregarere adigr

() AfeTd Fwrate fpd | Agl & TExT Uiel 37aerd U BlaT & | |3marerss (1)
+ dil HNO,+AgNO, | Nal+AgNO, — Agl+NaNO, AfRFa g |
e STeM R TR et 3raer
I TN Ulel 31d8d | ITERT UledT 31detd NH,OH #

HNH,OHSTH R | sfdeia<edarg |

(i) U udrEer
ST FHraFe FARIGH Pl g ST o g |marerss (1)
forspY + dil HNO, 2Nal+Cl, -2 NaCl+1, fafaa g |
+FARIBH + TR—ER | [+ FARBH — S+ =Ra
FARI STel STADBR
ffam ==

(iii) RFIRS FARTZS
gdieror
AIfSTH FHrEFe AR 7 &7 J1derT (Hgl,) U 81 & ||3marsTss (1)
forspe + HgCl, HgCl,+2Nal — Hgl,+2NaCl AREa 2|
oot STem R SESUEEER))

Arsg e (NO,) &1 gdieoy

PINESCR Rt

U h qRETell H ofqur | <fient Tegad R [T & A (NO,) qarsge (NO,)

AP I 2-3 mL AT AP 2 | B BT &

H,SO, STAPR el TH
PR TR

RESRRCE IR ASIERA]
Blold AT fhoey TR &1
THSl ST IR

2NaNO, +H,S0, — Na, SO, +2 HNO,

NO, @ TS R [T & &7 ol |
freperct & 9T faeiie ®Ter 81 ST © |
4NaNO,+2H,S0,+Cu —
2Na,SO,+Cu(NO,),+2NO,T+2H,0

(R &7
4HNO,+C —2H,0+C0,+NO,T

e (NO,)

T YhaT 2 |
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freaarers wdeor
Ty gEor
1. 1. Y T Aqur BT | N1 fAeaH & e @ wRIE ) qrsee (NO,)
STel faea o S8 | TTSSIATHRA Febhe dI X T Bl e 2 |
BRI ABC BT ol JIT g & |
faera a2 1 39 6 FeSO,+2HNO,+3 H,SO, —
farerad % IRE=Tell &l 3Fe,(SO,),+4H,0+2NO
IR & FER 1-2 mL A% | FeSO,+NO — FeSO,NO
H,SO, ¥Te™ IR CHERD))
gfae (C,0,)
T gIEor
YRS gdeor
4T + A H,S0, frsp1fRya 89 (CO) el saTer & 3ffRIeIe (C,0,7)
STABR TTH R & qT AT STeA © | B BT R |
TR N7 T IRE=TetT| Na,C,0,+H,S0, — Na,S0O,+ H,0
TR o e el & RR +CO+CO,
TR goodferd B 2 |
fFregarere wdigor
() Afsad dEe 39 319ETT (CaC,0,) U BT © | 3ifeRiere (C,0,7)
st + g (NH,),C,0, +CaCl, — CaC,0, AT g
CH,COOH + CaCl, +2NH,CI
o=
(i) I 3TANT B YUP | KMnO, faeras T8 &1 ofrar 81 | sifa¥ele (C,0,)
e a9 H,S0,F |2 KMnO, +3 H,SO, +5 (COOH), |ff=a 7|
|1y fRemd a9 —K,SO, +2 MnSO, + 10 CO,
KMnO, &I 2—3 +2H,0

g TTerd 2 |




HT g ST Geror

(46)

U 31T {eidh (VR i1 a9 H,SO, a1 v H,S0, §IRT efed F&l 81d 8 | S8
9 g H T TR |
SIERYT — FoWhe (S0,), Bivhe (PO,”)

faera= SR fRAd 2 1

G| I geur forsas
1. |[GebT &1 gder
RS gdeor
A1 BT fIshY + T HNO, | BaSO, T ¥ad 31981y 9T &Il § | Tqebe (SO,)
+ 999 FeNTSS (BaCl,) | Na,SO,+BaCl, —BaSO,+2NaCl |81 d&drs |
IEERERSICEREN (29T 3rgery)
frregaree adeur
ST 319eTY Bl & AT H
faveg dRa B |
(i) T2 AT +97% HNO, | 29 S1aeiy 37fdeid I8aT & | Aqehe (SO,7)
GIEESE
(ii) g I+ A HCL | 39 *1aery 1ifdeg kear B | Aehe (S0,”)
fAfdaa g |
2.  |®wiebe (PO,") BT udeor
RS g deor
AT + A= HNO, + PRI UTSAT 7L 3T § | BRBE (PO,
e Hifersse Na,HPO, + 12 (NH,),M00, + 23 HNO, | &1 F&dT & |
— (NH,), PO, +Mo,,0,,+21 NH,NO,
+12H,0+2NaNoO,
fFrregarees ulder
AIfeTd Bree fepy TTENT YIeT 319ery (A1 faere) smar® | | ®ivwe (PO,
+ = HNO, + AREa g |
Sl e il
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dre : fgdg 99 @ Bfva H 9ue g6 C,0,° Td PO, &1 s |

16(31) 3Tl T BT frswra+

fAsror a7 g @ @) Bfd @1 diRkfels @ el § &6 8F d@ T &ed 2|
3UST IR 05—1.0 fell A5 HNO, Femax b 8 dd TH & © | I8 Flhar 2—3 R
SIERTT B | U 31989 &7 d9 HCl H edax faeras g1 € J1T 39 9Hg & gl &l
TRIETOT R |

AT - ¥ ifaAferas 3r7et CO, @1 H,O H SifaRiad &1 Sfrar 2 |

2HNO, — 2NO, + H,0 + (0)
H,C,0,+(0) — 2CO, + H,0

16 (3) BIEH T BT FIsbTaT

fgdia 998 & Bfa 4 9 H,S &1 gl fFshrae o) fderae § 89 H,S 9 NH,OH
oo e 1 8@ 1—2 mL TEIfe® 3 9 1.0 I o1 I a7 Aifea Tfice
AT & | FeCl, S & §e—d& Memax B € | f[dee 3T Sarerax a@ed 3 Ald Cr
BT TITOT B © TAT BT F 37T IFRIAT BT TIET0] B & |

MCL, + (NH,), PO, — MPO, + 3 NH,CI (M =Fe, Al, Cr)
MCI, + 3CH, COONa — (CH,CO0), M + 3 NaCl

AT - BT & (BT ¥ qd Gl WE & Fe' &1 URIeTo1 37a% - i+ Tfey |
Hiene BT & fory fgdia g & 8Ma 7 9% HNO, STad: TH & & IMIIH

AlfelesT STAADR TH B IR UTG DIx] UIelT Tderd Bl BITHR JId B ol © | B U 3
T BT IRIETOT B ¢ |
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ARSI JADI BT [UMHSD fageivor :

ERGII AT (FFTIN) BT YONHD [dTelyor 7+ &1 UBR I AT ST & |

3. Tsh YRIEOT (Dry Test) : Y URIET0T S UaTef & Aref fohar SIrar & foras fAsror
H IUReIT T TR 1 Heedqo! SIHRI ATl © |

9. 3T Y& T (Wet Test) : Ta1el & fIerae @1 fa=Iy eifiama! 9§ 1fifeEar gRT b
URIETOT §RT AT G-I Dl Feacid e dReb 81 H IuRerd g-rds @l gfte
TSI 2 |

31. Y[ch qa&1 (Dry Test):
QU Y SAqoT BT FAYLH Y&h YRIETOT BRAT AMMRY Sy #8707 § IuRerd Frfaa
R BT Aehdl AT 2, BeRdwy 37T YRIETVT §IRT SHS! e HRel 81 SR & | b URI&ToT

TF UHR & B 8, o =1 oo weeagot 2 |
1. 9T 3R S9P faeTI=T &7 3T 2. ST BT YA
3. ST URIefoT 4. SR AP URNEToT
5. T TRIEToT 6. TRBIA DHIAST URIETIT
7. PIETeC ATgST URIETOT

1. 99T AHX 3D fqeAT BT (Colour of salt or Solution)

ATHTRIG: BT TGN BT AT ¥a BICT 8, cifeb {h A1 |® 9ol BT a2y 7 BIefm
2 | (Fefy rfdreier wierd 2ad dquT €1 <A1 UdE dRd 2) forasy fAsior # SuRerd e9m= &
STFAT SINTTIT ST ahall 8| §9a forg AU g fHsf07 & 17 1 e gd s < do1 1T &
3R UR [T TFRIT BT AN oY | <1 &7 T8 ARVl 3 o faIY ofqor # &=
T ST STAT ST Al ¢ |

$H¥. | A9 BT I dqul & fdaas &1 3 NEIEGIGGED
R 3+l

1. ol BT FHDBIAT Bohl BT T Fe',NH, | SO,
EREIEEREN

2 e Hfre Cu” SO,”

3 B4 BT Cu” Cr
(THDTT fdvTely)

4. BTl BTl Fe' S*

5. BT BT BT BT Cr’ Cl

6. R (Grerad forg gu) | drer =1 Fe" Cl

7. RSIE] RSIEl Co” Cl NO,

8. 554 B4 Ni** NO,

9. BTl BT Mn*

10. | @rerr S BIAT ST Ni** I

11. AR RN Sb* .

12. | Bebl elrdl AT Mn’™* -

13. Grefr Grefr As” S*
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:ﬁE:

(1) afe fear a1 997 39d & a1 SH PR dhd, Plalee , BRE |, FI=IST qr
BT SrquRerd g |

(2) ToQ ITQ SAGOT BT AT ATAT H ST & d1a 7 bR IS TAT G, T & AR TR
T T[T BT ITAT 1T |hel 2 |

() 3T & g M W SHIRE o9 B | 9™ (NH,),CO,, (NH,),SO,,
NH,CI, NH,Br, CH,COONH, 3T |

(ii) RIRD AT 7¢7 31 WR — CH,COO (Y1) 3+ 8T |

(iii) V< TS & FHM T M W — ASHIZS oAd9T B | (3Tl HoAd §° FwIfad
BT )

(3) faw 71U 80T @& 89 @ SR WR FHIfdd &F1IE & Uga™ 74 UHR BY ST
b 2 |

faQ Tq fAstor @1 giSaT BT 21er H ofdR, 9@ IR & SR W FHIfad g+ ygar

ST Fhe 2 |

(i) I TGO AR B — oS, TGS TAT IRTH & Q01 8 Fhe! B |

(ii) I 9T B B a1 — HNRRE, faRwmer | RN, tgfafrm , Sferm |, ilktrm
@ PIEIC S D AT T BT |

(4) ST & TR T B AR TR IURT g1 BT 71 YR A ST Sl
REZSIE

ST DT Gell BaT H I IR G ITAT URE SIAT 81 STl &, RS & 59 0T & BRI
T et FTfIe & —

(i) afe 3T ST9qor ¥w g | @ ZnCl,, Zn(NO,),, CaClL AICL, & e & |

(i) I e Faor FMF 8 a1 Cu(NO,),, FeCly, Fe(NO,),, MnCl, & & & |

2. T BT YHTd

EB YAl BT T B R I 11 gRafld 81 9 8, $9d o U Y&b uRETell H
0.2—0.5 TTH TTG9T ABR SHDT TH BRA & | K & YA B HROT B dTel IRATT Bl S@d ©
AT T HeADT BT TAT T 2 |

AT & THTE & TRUMH & SR IR 91T Jeids 17+ & —

1. HEAUTASl BT 99991 : IS FAsIor T4 &7 R Sedurfad 81l Sedurast &
[T T T B e Yeror ot B ©
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ST dT YHIG

qHIfad AT

1.

SEJUTST BT T
() wdq SHEdurdao 8
(i) R SHedurae 8 ar
(iil) ST AR [T AT A5G Il Y B
B ar —
(iv) drefm [T T el TEd B M Jad
SeduTaSt & al —
(v) el SHEEurast

gRad= : IfT I BT TH BT W AT BT

3. ST~ I BT [T T T

AT PT TH B TR AN F S I D
{7 T Y S MR UR AR HeADT BT A
ST ST Aehal ¢ |

() T @ T A@erd 2

(i) ST A Fwer B

(iii) Yremoe fog &4 9 Mo

(iv) R St Tier ol 2 1

(v) STelch Terds @F Te arell i
(v1)ﬂ@3m©a%#aawﬁﬁv
(Vll)mﬁ?ﬂiﬁﬁ%l

=R

NH,', Hg", As,0,, Sb,0,
Hg &ao7 8 |
As IO BT |

As,S,, Sb,S, BN |

As, Sbd Hg & AchISS
CIRISIECR

Cu, Mn @7 Ni SIa0T F41fdd
Zn <fduy
Pb <Tqor
Cd <Taor
Fe o1qo1

NO, ,Br, NO, H#Ifad
[ urfaa

Cl vrfaa

CH,COO wHIfad
SO, dwrfad

S* \wIaa

s daor g |

3. S U&7 (Flame Test)

RIgTd: BB a1qel & AfrE areeiiel 8 & o

ERNERMEIRVIIREH GRS

@ U TR ARSAT I T BT T 2 | 973 & FARISS, 3 Aqul & [ver 37fda
qrEreiiel B1d & 9T 19 W SHhT Af~h T8 8 ST & | a1fad &= Sarell § a1
AT BTN fARIY W37 UeTa Bd 2 312iTd saralT ol fafdre 7 g &vd 8 fTas smeR

T T T STTAT STITAT ST & |
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Sqol= gieor @ fafer
Sarerr gRierr (Flame Test) @ ol wifes® & IR &1 9ART fhar S & i U
B B TS H JSTEA R |
ST GRIET 2G Wifedd & dR &1 drs HCl # SR Sarer § 1 &_d e,
Ig YfbAT d9 I QX 2 | Ofd db wifeTq BT aR Sarell § T8 $R- IR BIs T |
< |

B P BS
o SfRIBRES SdTell
BodT el 9Tl |l 2
wifesm dr
o SToaTg® e &1 4t BT AT
dre et e §IeR BT AT —>
=1 SmTaTad SaTel
(i) Sarerr @ fafr=1 wr (i) sareT gdeor
o STRIBRE AT
S UARIH AT
SHTH ST HRT
¢ SIfrHTH ST HIAT
g1 9%
(iiii) SOTSAT & AT

faa 2.1
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319 dfd Tl | oST AT HCl TR S9H 1q07 e URe (ofS)§HT off Sl © |
AR BT A1 TR AT A IR (015 AR TR &I SATCTB SaTell # T4 B & Jd7 SaTell &
T BT SGHR H3T0T H IuRRera (ATRH® JeTdh) BT IFAT oI © |

e — RPN ST Ble Ifd SaTe |

SaTelT gdieror & gRemd

ATl BT T NGIERECEIDE]
e Na’
2. T S K
3. ST O ofTel N7 (3r=ema) Ca”
4. THD AT TEXT ofTeT (FerA) S
5. [T ST &7 (RTT) Ba™
6. EXT—TelTo fory Cu”
7. XISl AT Bedbl el T As”,Pb”, Sn”", Hg”

ATl @ I 819 T HIROT -

Bl U] H gelagT @1 IRy STt JfeRT Bl € | URAIY] Bl T PR W HFH
Sl BT ATNTOT BIAT & TAT Sded Sod ol Wk TR el STl § ofd gerag ™ g
Sl TR H 77T & a1 FfvEa WagHl Y@M a7l 2 S IcHroTd YD1 Bl Iholl & del
BT B | 37T STl T X ST TehT &1 ol IR ¥R e 2 |
e —

1. IS SATAT TRIETOT BRA TR TS, 3MRATR, BIUR AT DY BT SURAT BT Fbdl Hetdr
BT AT SATAT TRIET0T T BT AMMRY T o wifes & fiyerans st erg 991 2 3R S i
q IfeTH IR <& W1 2 |

2. IRTH IR FREM & 7907 fIR & A1 980 <X I T <l & | 37h: : Teqoy
TG Pt IR &8 IR A= HCLH T4 B IR AT OR W8 Fe! 8l dl dR Pl Alh Pl oAl
a1 |

(4) ST (YBTIT) FTbT UEAT (Borax Bead Test)

Riga — IR @I TH BT W g8 ARSI HedRe JAqT dIRF U-glgsiss H
faafed 81 SaT & welawd UREe® 76T (Bead) a9 £ |

URETTh HIehT Bl N €Tg G0 H TR J: TH DR W [ €1 MFATgS AT
4R T | ADT B T A eTRIT HADT BT UgdTT Rl 7 eI fHerl & |
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NaB,0, - 10H,0 —A-—> NaB,0, —2 > 2NaBO, + B0,

Clex frecer  fiota ke aR®
S IRad JedRe UAelssigs

fafer:
AU ifeTH & TR BT MM H ArSHR o (Ring) ST < | 319 SH 9% &I TTeH
SATSAT ¥ e T T B & 59 A TH g1 DT GeT (ARa) 3 G $ GaRT T B
2 | {B GENT HADR [UHe ST 2 TAT SUST 81 UR G20 B Bld Bl HADI & T o
ST 2 | ZI?T@EF‘ITW (Borax Bead) ® |

IS HAPT URERN® 7 a1 A1 I @IfSTH & TR A 31eH PR (blel & qAT G: AT
A FIDHT gAY | 5 B G DI AT HH A B o |

319 T AT # FAGT BI fAy MU T A1 A god A gRaR AGEN Sarer
H QR TP T B & | FFBT BT MRINTBRS Sarell (SITAT BT T8t HI) TAT AR
SATAT (SATSAT @ 312X ITeAT ) H ITT—3eT TH TR FADBI B JM Bl @R
TR oA BT A & Fad & |

IRFE (GBEM) A9 ST gd&or

AfRfTHRoT Sqrer JUATIH ATl § gHIfad ATRE®

H A ®T BT 3T TSI BT T Teld
Bl BT BIfH Cr'’
RIS ISRCEIREN) PR Cu™
Yretr T MR Fe'™
goehl Teflel AT i e ST Mn™
UENINICH e PaTee Co™
T BT Tic! e Nit*

IRFE (BTN 9T weer § g9 arell Ifae afffeang
R €T ST YT bl B dIRSD UETSSIss W fhar wreb &g 1 F- Hel
EINGEE I
dle : {B gl S HeT IRT IJTEAID STl § TH R IR JARIT 81 SN &,
3Ty SB! HDBT BT JTATID T fTRITBRD Sarell H T FA~—4~ 8Iar 2 |
(i) PR
(A) MTRNBRE SITAT H
CuO +NaBO, — CuNaBO,
|IfsaH U Imfane
RS
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CuO + B203 — Cu(BO2)2
R® TTETEgES O HeT aRe
() (rem)

(B) UATIS SqTAT
2Cu(BO,), +C — 2CuBO,+B,0,+CO%
i g

(R Herdive)

Cu(BO,, +C — Cu+B,0,+co?
ollel

(if) SRR
(A) ATRABRD SarelT §
Fe,0,+3B,0, — 3 Fe(BO),
HRP IffRITgS
(tfre)

(B) JUATIH SdTell |
3 Fe (BO,), + C — 2 Fe(BO,), + B,0, + CO¢
HRE AHRE

(&%)
(iii) I
(A) JMRNBRE SqTAT H
Cr,0,+3 B0, — 2Cr(BO,),
BT HedRe (871)

(B) JUATIS SdTell |
AP ATl § HIFRIH  o1qor § BIs uRddd 9 89 & BRI Bhiffd
HETEART T &1 T HIE Jad satel # @ms <aT 2 |

(iv) #A7+fro1
(A) fFfieRS Sarar o
Mn,0, + 3 B,0, — 2 Mn(BO,),
Hrfe #eT IRe

(Bc<hT T[ATET AT §I)

(B) UATI® SdTell |
2 Mn (BO,), + C — 2 Mn(BO,), + B,0, + CO?
A HSTEIRT

(TTer)
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(v) BT
(A) ATRABRS SaTelT §
CoO+B,0, — Co (BO,), dldTec HedRe (Fie)

(B) 3UATI® SdTell H
AP SATAT § PIs URIAT F8] 89 & BRI bldlfocd HSARE BT el

T & gfeTeR 8T 2 |

(vi) FFravet
(A) JATFNBRS Sarelr H
NiO — Ni(BO,), fi&d #TERE (1)

(B) IUATI® SATelT §
Ni(BO,),+C — Ni +B,0, +CO T
(EedT i)

5. IR®IA HIdc! TR0 (Charcoal Cavity Test)

§B UGl & AMH ARDIA AT T A0 & A1 JUA—IS  Sarell H T
PR W SATITgS A1 Grg § yRafdd 8 9 81 R heiesy aReld 1R que! Al
BICT A9HT IT AT §91 I8 91T 2 | O T/ 79 & MR R ARAS Joid
@ SURATT BT SAM AT AT B |

/ A
/ s |
/ 7
/ y i
/ 7~/
/ 7/
/ 77—/
/ 7~/
/ 7
( i —/ Q

(i) aR®Id dfadt (i) BT (Blow pipe) (i) AT AT wdiegor

fora dwr - 2.2
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gderor a1 fafer -

9 B TP 9TT AT + &1 91T Na,CO, AT T ST (Na,CO, + KNO,) &I
PR ARBIS BT H ST ST &, &1 A g8 ool Bl A qeqeanq bb+l (Blow
pipe) I FEFAT A ATl WR 39 UHR B ARA & b A= Sarefl & dwfaer #
I AT BT TH R G | B0 & UEES: el H T SR @ U ARl
R qUST FFHT OF STl 7, fOTe MER 1R HIR¥® Jad &1 A 14 aRad+ &
MR TR ST ST el 2 |

IRBIA DI BT gdieror

AR®Id UR gRad+ wTfaa
A1 S Jeld
() TRBA W YT R FFGHT 9 O 2 | Sb™
(i) TR®IA W ATl AR IT ATl GIS! ST STl & | Cu™
(iil) RGBT W Grefl a7 P guL SH A B | Bi"
(iv) IR W T4 el ST 81 S 8, S BTl W)
e Bredl 7 | Pb™
(v) IR TR TER & I BT yaref 99 I8 ST 2 | Cr
(vi) TRPIA R Tdd AGY I8 ST &, SN TH B W IHHT © || Ba™, Sr™, Ca’™,
Zn”, Mg", Al
(vii) TR®IA TR Bl A& T g ST ¢ | Fe*, Co”,
Ni”", Mn’
(vili) IRPIA R AT qT T AT 2, FoTTH F T8GA il As”
< ey ol 2 |

IR®Id Hfad) gderor ¥ 811 arell Yarafe afifepand -

B U AIfSTH HIaT AT TeAd 5707 (Na,CO, + KNO,) & 1 T R TR BEFe
A1 B, S $od d19 R Iffaarss | gRafdfad & 9 & | 3 3ifadTss Uarid sarell &
BT GRTIMTART BT 8T < & |

SETERT :

MgSO, + Na,CO, — MgCO, + Na,SO,
MgCO, — MgO + CO,
MgO +C — Mg (39 3a8Y ST &) + CO
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ENIRECIN
(i)  ZnSO,+Na,CO, — ZnCO, + Na, SO,
ZnCO, — ZnO + CO,
ZnO +C — Zn (39T AT & w9 # SHAT 8) + CO

(i)  CuSO,+Na,CO, — CuCO, + Na, SO,
CuCO, = CuO+ CO,
CuO +C — Cu (T YIS AT AT AR ST 8) + CO

6. o<1 uigror (Fusion Test)

T TRV Dadt I AN & fH3107 & ol 81 - 8 qAT I8 UKIETT Bl shifagH
3R FIST B SR &7 Ta o & fore & far S 2 |

T 8191 =— ST Na,CO, TT 3 KNO, & 8101 &7 o= fAs101 g1 Sirar
=

Tl udiegor 3 fafer -

9 WRIETT & o7 g UTRieie @1 WTell § ST 0.5 T fH870T T=IT ST U UTH
T 89T (Na,CO, + KNO,) ddhR BT <X dd TH fhaT SITdT © | i ifafshar &
HOIEI®Y 3R H U] {8707 T ST & AT A IR T T B IR ATell DT A8
Yh  BIT ST & TT A S79eiY a7 X8 ST €, 79S| & (T & MR W Cr™ a1 Mn’™
T ST STTAT ST HHT ¢ |

(i) afe sraey &1 4T G 8 a1 o H |Hifad g raE Cr' gnm

(ii) Tfe AT BT T BT AT AT B A7 A9 F Mn' BT |

(i) I STy BT 7 T AT & A 9 H Cr” I Mn” I B FHT B

T gdeer &) e Aafifeany -
PINTT T AT b AT Tod A5 & a1 = Iafee sfifharnd <o 8—
(i)  HIAIH G BT ToAw Asor | fopa -
Cr,(S0,), +5Na,CO, +3KNO, — 2Na,CrO, + 3 KNO, + 3 Na,SO, + 5 CO,
T fasor |ifeaw sve
(e 3raem)

(i) FIST U B T AT & ATy fAfar
MnSO, +2Na,CO,+2KNO, — NaMnO, +2 KNO, + Na,SO, + 2 CO,
T fAsor Arfeas #=e
GUIEEEE))

7. ®Idlee ATSSC G YT (Cobalt Nitrate Filter Ash Test)

9 TRIET0T gRT Zn™', Al°, Mg”, Sn™ ol @l gfte &l STl 2|

RIGTT : BlaTee Agec JMfed TH - IR hlalec  Iifadss § faafed g Sr
2| S R, Yegfifem, aiRrm qor fed & 1 WY 81 HA: B, A,
A AT QT T AR G 2 |
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dldlec Ao YG yderer & fafer -
flhoey T3 WR AT A1 H AT oI IH R HIEleC A8gC @l 2—4 & STaAdR
fheeR U= Bl a1l H of SaR dR—4R  FATd © AT (A3 BT Pldlec  Agec [dadd J

AR 39 faerae # fiheey U & gara fheex U5 &I SaTall H of Sax gR—R g 2
AT G& BITS Pl STATHR fhee? T @1 I & FT & AR R 4 AR & aR
HTRHA® el BT AFAT I o—

flheex U9 &) IRF BT T

BRI EIEE]

1. B
relr

SIIE]]
=T Arell

> owbd

Zn2+

A13+

Mg2+

Sn”” A1 Sn"

7ﬁ‘c’:

(1) ®ETee AggT f[Aea @1 AT S &1 ST AMBY AT Pl I BT

PIaTee faTsE  (Co,0,) I ST R gk T fRwrg 78l < |

3Ire

(2) ®aTee ARgT Ao STe- @ U9 A TH BT Ay |

g&vr (Wet Test)

(1) 3@ 99E &1 fazdvor (Analysis of Zero Group Radicals)
I g & o+ : NH,, K', Na'
it (NH,) &1 adieor

o OH R

&9 TART geor frrsapet

1. RS gdeor
TGO H NaOH STIdhR | STHIFT @7 e il | M= (NH,")
T R 2 | (NH,) 8 AT g |
Fregarere gdieor

2. |99 WETAl & g W | NH,Cl S W g8 9T & 2 | IR (NH,)
= HCL 91l B8 o = 2|
S R

3. |99 WETll & g R | fhoek UF der & e 2| 3= (NH,")
PR ATgge A AT fAf¥ea 2|
fheer U3 o o9 W

4. | SHd UREell & AR WR | fheer U= ol ¥RT &1 1T &1 | SMI==F (NH,)
TR Mf¥dHEd (K, Hgl,) Afea g1
I A fheer 3 o
SR

5. |99 Wl @ §g W | fhoek U= e Aol 8 W 21 | s’ (NH,)
CuSO, | 9T fheer U= fR¥=a 2|
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IR & WIeToT ¥ 89 arell Nfae ifAfhamd

(1
2
)
4)
)

(2)

(1)

NH,Cl + NaOH — NaCl + H,0 + NH,T

NH, + HCI — NH,CI (399 ¢#)

Hg(NO,), + 2NH, — Hg (NH,) NO, + NH,NO, (R&R& M=+ A8ce

(1 <)
2K, (Hgl,) + NH, + 3KOH — NH,HgOHgI + 7KI+2H,0
(T 99 &1 IMATSISS (STl RT 37aery)
CuSO, + 4NH, — [Cu(NH,), SO, ]
(CSTTHIT BIUR 11 Fehe (T el )

9 9YE &I fagadvor
Yof Y8 @ 9cH : Pb” (oS), Ag' (RFeR), Hg,' (RRRN)
| AfeH® - a9 HCl
Ush¥ : U WS IRl H Ul Bl STl [dera a1 9ol [ iR I8
oSl |1 9 HCI STel | IS 29q or@eiy 3y A1 [ g SuRerd © 3rifd Pb™,
Hg,"', Ag' 8 ¥&d 2 | AGeT B B od o |

T ALY BT ATYA ol & AT SATAd 2

y
v v
(A) T 39q m@ey faery B. afe wId ar@e aifde &1 df Pb* erquRera
g ST ® df Pb™ @l BN | 319 39 3/@e™ § NH,OH 31fd®
AHdr 8§ | 319 faea= AT H STl 2 |
P IR T HRA 2 |
YT T Bl SUST B l
W PbCl, & fh¥edt 93 J 1
VT E ST DTGy 3 sma wRew ar | AR wA o
g:[:gi{\_rnﬁ% BTAT TTY AT & IEER SIS
— Pb” fAf¥=a

(i)

e — Hg, &1 a1 & | — Ag ¥ 95T § |
; ;W%KZCZ% (i) ST ATEY BT RIS # | SH fderdT B @
W oig et & o faere & dF | AR € |

2+ AT R 2 | (i) ¥ W + 9

o PbAREd (a) W2I¥ | + SnCl, faeras HNO, — ¥ad

(iii) FIFT 9T + C,H,OH+ T N NS I AT R o
ﬂﬂ HZSO4 N ngz*ﬁﬁaﬁ %\r | Ag+ﬁ1ﬁ€|?r é |

— 9T ST SAE | | () frcfrer a7 + KT fvereret — | (i) e 1 + K1

- —Pb e Tl AR 31y faera — o

(iv) l@?fﬂﬁ+l{lﬁaﬁ s He BRET TAETT oTTaT & s

Ag Feaa R
— I 3198 ST 2 | (© WW Wq_:é;i?; ¢

— Pb” ff¥era S & - He R |
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U HHE & HeIDh! b UNIET H B dTell AT AA{HATY

1.

o€ (Pb”") & TieroT H B arelt ifafhard
(i) Pb(NO,), + 2HCI — PbCl, | + 2 HNO,
3 3rgerg
(i) PbCl, + H,SO, — PbSO, + 2 HCI
T 3rgerg
(iii) PbCl, + 2KI — Pbl, +2 KCl
YrefT 3rag
(iv) PbCl, + K,CrO,— PbCrO, 4 +2 KCl
TS HIC
(e 2raem)

PbCrO, + 4 NaOH — Na,PbO, + Na,CrO, + 2H,0

wReRa (Hg, ) & aeror # 8 arelt afifharg
(i) Hg,NO,),+2HCl — Hg,CL +2 HNO,
Id @Y
(i) Hg,Cl,+2 NH,OH — Hg(NH,) Cl + Hg + NH,Cl + 2 H,0
WRRRY FARSS YA
FARNTSS (PTIT 37del)
(iii) 2 HCl+HNO, — NOCI +2 Cl+2 H,0
2 Hg (NH,) C1+ 6 Cl — 2 HgCl, + 4 HCI + N,
Hg+2Cl — HgCl,
(iv) 2 HgClL, + SnCl, — HgCl, + SnCl,
Hg,Cl,+ SnCl, — 2 Hg+ SnCl,
BT FdeT
(v) HgClL,+2KI — Hgl, + 2HCI
T AR 3raery
(vi) HgCl,+Cu — Hg+ CuCl,

Ricar (Ag") & aReor # 89 arel sifafdsamg —
(i) AgNO,+HCl— AgCl{ +HNO,
qd ey
(i) AgCl+2NH,0H — [Ag(NH,),] Cl +2 H,0
SRTHARITR (1) FARSS
(iii) [Ag(NH),],Cl+ 2 HNO, — AgCl + 2 NH,NO,
qd a8y
(iv) [Ag(NH),], Cl+KI — Agl +2 NH, + KCI
YretT 3raery
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fgda wE @ Yool &1 fagayor :

fadia 98 & 9=

- [-AY9E & 9s

— [-BHE & 9s
— OB AMHHD

—  UhH

fa<iia T9g & il BT a1 Iuaw [1A TAT 11 B H farrfora
fpar T Er |

He" (RER®), Pb* (o) , Bi" (fwen), Cu” (@),
Cd" (dsfam)

As’ @mI®), Sb* (T, Sn¥ar Sn* ()
g HC1 &1 SuRerd # H,S 14

Yo g A Ut Bfd § &A " # He wfa @ H,S T
gaTied HITY | TS BIer , UTelr, AR AT ¥R 7l 3R
Al 1 & eI SUReId Bl | 37deld & fhoex Ux g
BHHR (LITaH® GRIETT T ST6dh Bid BT 3Tl A8
& HABT B TRET0T & forg 7 |

(i) TeT 31geTd 3 — Hg™', Bi’', Pb™', Cu™
(i) IreT 379eT 3 — Cd™, As™

(iii) AR 3rGeTT M — Sb™

(iv) YT 3198 3 — Sn*, Sn*

— 11 |HE & 37qelT DI T U A €1Y TAT &1a DI b o oI 39 37aerd H 1—2 mL dretr

AT Fohigs AolTdx TH B W

v

¥

(a) IS r@erg arfdery &ar § ar (b) afE 3rgerg faera &1 Sirem & ar

11 A g SURd 81T |

11-B 97g SuRerd 2|
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II-A 99E & Jeidbl &I fazelvor:
I AIEY BT Urel JHITTIH Aehlss H blel IR IS 37ae ifdery T&dr & al [1-A g
SR BT | $¥ STAEY Bl BHHBR 50 Urerd |rvs HNO, H STl € |

A

\
(a) afe Yrer 3raery faera 8
Cd” 81 g&dr 2| Sad

(b) I FreAT r@ey 2Afdeig
BT Hg B 9aharg |

?W?ﬁa‘r‘ﬂmcbm
|
(i) 9oM 9T § NH,0H
STAdR H,S 3 yarfed
A g W sr@em
%TIFIT g1 Cd” SuRerq
|
(ii) f&<irr ¥ImT @1 A1 HCI
STAdBY  S9Tadd @
faerad @1 a9 wed ®
fr s9 HNOH 9
N aRd HS 9
yarfied ®Rd ©  Ulell
@erg AT g Cd”
GIEENE]

Tl ALY BT 37T T
H et ® 1 faee &
AT A2 |

(i) 9H AT + KI faerd -
TERT ofTol JTG&TY 37T 2
— Hg" FR=Tazg|

(i) f&df@ ¥mT +SnCl,
Aoy - widl @8y
%TIHT?IHg“ BT pdr

[

(iii) qAT AT + TqId DT
Bl — IR P ¥d
WRd S W g Hg
fAfRea® |

2

(c) IS PIeA 3raem fdoig
g dr Pb”, Cu”, Bi"" &
Fhdl & Sad Ao &
Tl YT B 2|

[9FT + a9 H,S0, +
C,H.OH

(i) gaa (i) 3raerg e
g8y 7T B |
SIS — Cu”, Bi"
— Pb¥ & |B &l 2|
FHdT &1 | (i) gAY 9w

(ii) I 91T + # NH,OH
KI faera= ey #
— YIeT IEICIER
a8y TH PR
SIGI 2
Pb2+
fafaa 2|

(i) A STaLT 3T &
> Bi BIEHare |

(ii) 3T9eTT BT BFHR A= HNO, H GIeTdhs &I

T R 2 |

(a) UM 9NT + AIfeTq wKARe

o~
[dcld-

T TR — DIl 319eY 31ar 2 | Bi'*

fafaa 2 |

(b) f&a w7 ¥ o # Mg ol A
TR — I 37GY AT & — Bi' FAfaa 2 |

l

() 3T fder@a &1 3
BIIEBSISIE
— Cu BT AHAT R |
(il) Sad faerae #
CH,COOH +
K,[Fe(CN),)] et
T — diholcl
319EIT AT B
— Cu” fafded g1
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II-B9E & Hodl &I fagavor
I 11 g BT 3798 el SFIfFas Aehiss # fIorg § @1 11- B W9g SuRerd &rr |
Iad e # a9 HCl fAate) 71 &xd & dl Wl / &lall [/ AIRAT 3fded 377l ¢ |
S IAFET PI TH MY el A €l 399 A= HCl AR T - & |

l

!

!

!

|

Ifg g ere afder Ear 8 [ afe qier sr@em [afe  @rar | afy a1
— As” B g8 | e 81 e & | sraeiy faer € | sraey gol S
ST YTl 18T Bl Avg HNO, [T Sn™ & Fddl | Wirdr @ a — | & Sb™ &1 Habar
H Grex fderms & 9 A [ B Sb* B HhdT | B
PIAR | () Sad faermT + | 2 (i) Saa faera
() YoM WM+ SFIEH |Fe 9of + HgCl, | (i)Sad fdems | + H,S 99
HifeTese STk T4 &xd & @ e — ®Id |+ Fe Fof + | yarfed &
Uil 3fGeTT AT 8 — As” |e@@u s — | HgCl, faderaw | R sraey
RIEESRT Sn* fAf¥=aa 2 | — WIS @AY | 3T § — Sb”
(ii) fa<ir 9ImT + A= HNO, + T e - Sn” | FfdEa 7
31 NH,C1 d9 T STeld & Sd fAftea | (ii) S faer=
dd ®! NH, &I 78 7 T MY H ST emferad
—> I 3[9ETT AT & — As” # e w
RIEESER I STaETT AT
(iif) I 9RT 4+ (NH,),CO, g — Sb”
— YT 319eTY 7T & — fAftaa 2
As” Af¥a 2

I-A 998 & Dbl d 9deqor § gi+ arefl sii¥fspay

(1) wEgR® (Hg")

(i)  HgCl,+H,S—HgS | +2HCI
(T 3rgem)

3 HgS+2 HNO,+6HCl —3 HgCl,+2NO+3S+4H,0
2 HgCl,+SnCl,— Hg,Cl,+ Sn Cl,
Hg,Cl,+SnCl,—-2Hg+ SnCl,

(6 FTe)
HgCl,+2KI — Hgl, +2KCl

(STTet AR 31aer)
Hgl, +2 KI - K, [HgL]

(fera)
(v) HgCl,+Cu— Hg+CuCl,

(1)
(iii)

(iv)
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(2) @S (Pb™)

(1)
(i)

(iif)

(iv)

PbCl,+H,S — PbS +2 HCI
3PbS+8 HNO, — 3Pb(NO,),+2NO+3S+4H,0
Pb(NO,),+H,SO,— PbSO, | +2 HNO,

(394 1aem)
PbSO,+2 CH,COONH, — (CH,CO0),Pb+(NH,), SO,
(CH,COO0),Pb+K,CrO,— PbCrO, {+2CH,COOK

(G 3rger)

(CH,CO0),Pb+2KI— Pbl, | +2CH,COOK

(G 3rgerm)

(3) fawer (Bi')

(1)
(i)

(iii)

(iv)

2BiCl,+3 H,S - Bi,S, L + 6 HCI
Bi,S, + 8 HNO, — 2 Bi (NO,), + 2 NO + 3S + 4 H,0
2 Bi (NO,), + 3 H,SO, — Bi,(S0O,), + 6 HNO,
Bi, (SO,), + 6 NH,OH — 2 Bi (OH), + 3 (NH,), SO,
(39 3rae)

Bi(OH), + 3 HCI — BiCl, + 3 H,0
BiCl, + H,0 — BiOCI { +2 HCI

(39 3rgem)
2 BiCl, + 3 Na,SnO, + 6 NaOH — 2 Bi + 3 Na,SnO, + 6 NaCl + 3 H,0

() ®Iux (Cu™)

(1)
(i)

(iii)
(iv)

CuClL,+HS — CuSd + 2HCI
(BT 37ae)
2 CuS + 8 HNO, — 3 Cu(NO,), + 2 NO + 3S + 4 H,0
Cu(NO,), + H,SO, — CuSO, + 2 HNO,
CuSO, +4 NH,OH — [Cu(NH,),]SO, + 4 H,0
2Tl TRIF SIWR (1) Febe
(ffrem <)
[Cu(NH,),] SO, + 4 CH,COOH — CuSO, + 4 CH,COONH,
2 CuSO, + K, [Fe (CN),] = Cu,[Fe(CN),] + K,SO,
BRI ATSISS S BRI AIASS
(@fdmelcl 3rgery)

(5) dsfir (Cd™)

(1)

CdClL, +H,S —» CdS | +2HClI
(@Y erae)
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(i) 2 CdS+8 HNO, +3Cd (NO,), + 2 NO +3S + 4 H,0
Cd(NO),), + H, SO, — CdSO, + 2 HNO,
CdSO, +4 NH,0H — [Cd (NH,),] SO, + 4 H,0
(iii) [CA(NH,),] SO, + H,S — CdS | + (NH,), SO, + 2 NH,
(GreT 3rgery)

I-BYUYE & YoAdl & U&or H g4 arell e aifffsang

(1)  As"/As” MH® ) & wRAeor § g4 drell ifAfhart
(i) 3 As,S,+28 HNO, +4 H,0 — 6 H, AsO, + 9 H,SO, + 28 NO
H,AsO, + 12 (NH,), MoO, + 21 HNO, — (NH,), AsO, + 12 MoO,
I A YretT 3rger
(M MmN Hiferese)
+ 12 H,0 + 21 NH,NO,

(i)  As,S,+3 (NH,), CO, —» (NH,), AsS, + (NH,), AsSO, + 3 CO,
I ol afe IMINEH RN Uy Rive
2 (NH,),AsS, + 6 HCl — As,S, | + 6 NH,Cl1 + 3 H,S

YrefT 3rgerg
Sb” (TN & TRIETOT H g drell ifAfhary
(i)  (NH,), SbS,+ 6 HCl - Sb.S, l +6NH,Cl+3 H,S

R 37gery
(ii)  Sb,S;+ 6 HCl — 2 SbCL, + 3 H,S + 28
(=) (farer)
SbCl, + H,0 — SbOCI +2 HCl
U STRITTIRTSS
3Id 3T

Sn” 4T Sn*" P TR H B dTol ITfAfhaTd
(i)  (NH,), SnS, +2 HCl — SnS, + NH,CI + H,S
qJ T @
(i) SnS, + 4HCI — SnCl, + 3 H,S
=
(iii)) SnCl, + Fe —» SnCl, + FeCl,
SnCl, +2 HgCl, — Hg,Cl, { + SnCl,
3qq 3rgery
SnCl, + Hg,Cl, — SnCl, + 2Hgl
TIe! Jragy

AT 98 & D! BT faTayor:

T T8 & o — Al (TMAFRE), Cr'" (BIFFIH), Fe'™™ (A=A 11131 BRep)
THE 31D — 3 NH,C1 31 SURLIRT § NH,OH e 3

UHH — {5l W & B3 3 R @ Sad PR H,S | I © | H,S goie:
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1R g8 a1 721 98 ud1 T & foly IReEell & 8 W o€ ee (CH,CO0),Pb
AT fheex U5 o WY afe fheey U= a¥aTel STell el 8laT d H,S Fsm1fyd & gat 7 |
Ife e U= THaTeT STl B1aT 2 AT ol faeras # H,S 919 2, 31d: faetas &1 g 71H &N |

fe<iia T & U<t H,S Ifed s H, afe fsror S0 81 a1 5—7 §8 |97 HNO, &
et T &R | o1 39 fqeras § I 19T 319 NH,Cl STt dm NH,OH 31feraa
STot fas NH, &1 e 1 1 ¢ | afe Roreifet sraerg (zd9d, &1 91 ¥[77) 311ar § ar qard
TE & &R oTd SURYT BN | I 18T BT BRI HCI S A1 TH vl 7 | (B
BT 3Tl THE & U7 & forg i)

!
v v v
I qRT o@eU gl ST & | e w9 sr@ey oo B | afe &7 oraey Arfderd &1
dl Fe' B 9dhal g1 Sad | SR A S EsArg | | Ao O ST Aahdr 2 |
I & | 9T - © | TR HNT + 3 NH,Cl W AT P

YH AT 4+ UISRRE BRI
TS S faerae fiem™ ©)
TERT SIeAT 37a&T 3T 8
— Fe' fAf¥ad 2 |

fgda 9+ arefrm
T AT faeras e
TR TTEXT ATel 3TIeTT 7T &
— Fe"' fAf¥ad 2 |

T T8 & bl & udegor A 219 areft aiffeang -

(1) 3TARA (Fe'™)

(i)  Fe(NO,),+3NH,0OH — Fe(OH),+3 NH,NO,

SITPY TH B © dr
3 3T9EY 37T B |
fedf@ 9 + NaOH
STl UR 3 31derT 7T
2 d NaOH & nfirrr |
faera 81 wrar =1 AlY
AR gl

YT 3FTETT

(i)  Fe(OH),+3HCl— FeCl+3H,0

(iii)  4FeClL+3K,[Fe(CN),]
CIERER NI BEIES))

(

(iv)  FeCl,+3KCNS
IRy oy Arge

BB UIelE el #
PR Tl 80T fraTTax
TH B © | Gl 3rgey
JEAT & | S YTl 319y
P S F fderm @
UAfed o/ qT oS
UHiee Sl WR - lelr
&Y UTT BT g | Cr'
fAfRea R

— Fe,[Fe(CN),],+12KCl
(B — BRI TEIES)

(R = <)

5 Fe(CNS),+3KCl

R AT ATE AIENT (ATl ¥)
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) v At (A1)
) AICL,+3 NH,OH — Al (OH),+3NH,CI

(39 3rgerm)
(i)  AI(OH),+NaOH — NaAlO,+2 H,0
(@fET™ e veyfine)
(i)  NaAlO, +NH,Cl+H,0 — Al(OH), + NaCl+NH,
(39 3rgery)

3) P — (Cr')
@) CrCl,+3NH,0H — Cr(OH), + 3 NH,Cl
(BT 37aeY)
(i)  Cr(SO,),+5Na,CO,+3KNO,—2Na,CrO,+3KNO,+3 Na,SO,+5 CO,
T s (AifSTH Bre)
GIeT 3raery

Cr,0,+4NaOH + 13 KNO, — 2Na,CrO,+3KNO,+2H,0
CUSIERE)
Na,CrO, + (CH,CO0),Pb __cicoon . PbCrO, + 2 CH,COONa
(e 3raem)

age 9YE @ YDl &I fagayor :

=gl A8 & 9ew — Zn” (Sid), Mn™ (H3S19), NiT™ (M), Co™ (@raTee)

AR AfHHD — &g AedH | H,S

UBH — el A9E 9 UT< Bid § NH,OH 3Mferad # AR gobl H &Rd @ el
H,S <7 garfed ol |

I 2dq / SIS / BT 3198 1Y AT [V g SURId 81T |

PTeAT 3198 — Co™, Ni™*

I T wIcT 3798 — Zn™

qTETHI 37198 — Mn™*
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—TFT AT P I HClH A1 IdTerd 2 |

!

gy edd IT 9TaTHT I7dely faoid &l
ST &l Zn® a1 Mn® 81 gehdT © |
Jad A I & <1 ¥R B 2 |

(a) U2H 91T +K,[Fe(CN),] fdera=

S W |
[
Ife vqq @y afe P q@ed L
JEar 2| — Zn* JAar 8 —  Zn”
faa 2| arguRerd T Mn™ &
b 2 |
(b) fg<i@ Y911 + Br,
(b) feira w7 + STl +NaOH  STeféhR
NaOH 3¥dd AT R HIelT 31dery
31I&Y T B | AT & - Mn” ¥
ST NaOH @& =
Ry § faer ST e & H,S
B W B > SATABR X B
Zn’ Hfdea g TqAT TUST PRSP
NaOH amferaqr #
Sad e # fretrx faer= &1
H,S ¥ yarfed B o T | 3[d&Y Bl
P TR T A= HNO, # =TTy
T Il e SH PbO, fAetrax 9
AT & — Zn™ PR 3UST B W
¥ 2 | ERRERCCIRRCIR]

2 - Mn” Af¥Ed 21

l

IS BTT 3T Afderd YgdT ar Ni'’
IT Co™" B Tl & | Plcl IJd&T BT
RIS H a0 o) ST Jal

EREIGRIRSIRE CICa I |
2|
[

TATdl  Ifgely [ Il PIS 3rdemy

SIGINS 8T MY AT Ni™*

— Ni' ffR=Ed | +  srguferd

2 | qqr Co” B
ABAT 2 |

(b) fa<ira w1 +

o~ TZEr fgeia . +

B—weifel CH,COOH +

5 3T g8 319 KNO,

o NP fafeg | SE W AR

2 SURICIECEEE]
MU ar — Co™
e 2|
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TG HE B TeADT P TIETT 7 &I aredt rfAfpaTd —

(1) i (Zn™)
(1) ZnCl,+H,S —ZnS+2 HCl
(39 3rgerm)
(i1) ZnS+HCl— ZnCl,+ H,S
(faer)

(iii)  ZnCl,+2NaOH — Zn(OH),+2 NaCl

Zn(OH),+2NaOH — Na,ZnO,+2 H,0

(@ifeTH Siae) faera
Na,ZnO,+H,S —ZnS! +2NaOH
T T AR A&

(iv)  Na,ZnO,+4CH,COOH — Zn(CH,COO0),+2CH,COONa+H,0

Zn (CH,COO0), + K [Fe(CN),] = Zn,[Fe(CN),] 4 +4 CH,COOH

(RSiep BRITETSS) (39T / AR 37ai)

(2) HTAIST (Mn™)
@) MnCl,+H,S —MnS | +2 HCI
(GTHT 31qeTY)
(i)  MnS+2HCl—MnCL+H,S
(iii) ~ MnCl,+2NaOH — Mn(OH),+2 NaCl
(qRT 31aET)
(iv)  2MnO,+4HNO,—2Mn(NO,),+2H,0+0,
2Mn(NO,),+ 5 PbO,+ 6 HNO, — 2 HMnO, + 5 Pb(NO,), + 2 H,0
R 3 (el 39T)
(3) famet (Ni™)
(i) NiCl,+H,S — NiS+2 HCl
(BT 3rgerD)
(i)  3NiS+2HNO,+6HCl—3NiCl,+3S+2NO+4H,0
NiCl,+2 NH,0H +2 DMG — Ni(DMG), + 2 NH,Cl+2 H,0
SERIREREIESIESIE)
et SR, TeTgsiieTe (aret Terd <)
(4) PraTeE (Co™)

(I)3 CoS + (6 HC1+2 HNO,) > 3 CoCL+2NO T+3S+4H,0
(i) CoCL, +7 KNO,+ CH,COOH — K,[CO(NO,), ] 4 +2 KCl+2 CH,COOH
+NO+H,0
e fRraH gaaRfeel drdaTee (11)
(AT 3rgery)
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U9H GYE b JoAb| BT fagelyor :

VIE & 9aR : Ba” (dRaM), S’ ((EIRH), Ca™ (dfeaam)

|HE 31WdH® : NH,C19 NH,OH &1 3ufRerfa # (NH,),CO,

UehH - T g A UK BiId Bl oX qh STt H,S Bl FIsehTRicT HRd 2 | 379 g4
ST 1 T 31 NH,C1 T2 5—6 g5 NH,OH STel @ (NH,),CO, fdaad a9 da STel o
T o araerTor qof 9 81 S | A fFerd 377 2 Al UeH §HE SURerd 8 (Ba™, Sr AT
Ca’ B 9&aT ¢ |

39 3198 BT CH,COOH # HTeTdx o 1T $_d 2 |
\:

1. T2¥ AT + K,CrO, (Ui sie)

!
! !

afe e Sraer ST 8 2. AfE GelT or@erT Y ST & @ — Ba”
— Ba” fAf¥=@ 2| STUReIT & AT Sr™ AT Ca™ 81 Fhal & |
fg<ir W +(NH,), SO, 3MIfa¥ dAewe
ST R

|
! l

3. I 39 @Y AT & 3. Ife PIS g8y &) 31T & —
— sr fif¥ed 2| S IgURed & — Ca™ &l
Adhar g

4. T AT + JEITIH ATRAeIe
STET W Td FEY AT ©

— Ca” fAf¥ad 2 |

Ale — 9 9g @ 99AT BT GRIETT Ba™, Sr, Ca™ §¥1 &H H &A1 A1y |

VIE & BT & TRIET0T § B arert Afifhany
1. 9R¥% (Ba™)
(i) BaCl, + (NH,),CO, - BaCO,+2NH,CI
IRIH BrET (Tdd 3ragm)
(ii) BaCO, + 2CH,COOH —s Ba(CH,COO),+H,0 +CO,
(a7 Teiee)
(iii) Ba (CH,COO),+ K,CrO, — BaCrO,+2 CH,COOK
IR e
(G 3rgery)




(71)
2. TSI (Sr™)

(i) SrCL,+ (NH,), CO, — SrCO,+2 NH,Cl
I 37geTg
(¥TRrH i)

(ii) SrCO, +2 CH,COOH —> Sr(CH,COO0), +H,0+CO,

(iii) St(CH,CO0), + (NH,),SO, — SrSO, { +2 CH,COONH,
e IRRY Ao
R T (39 3rgerm)

3. dfeddd (Ca™)
(i) CaCl,+(NH,), CO, — CaCO,+2NH,CI

B eTIH BT

(39T 3rgerm)

(i) CaCO,+2 CH,COOH — Ca (CH,CO0), +H,0+CO,
Hfodaq VGIce

(iii) Ca(CH,COO), + (NH,),C,0, — CaC,0,+2 CH, COONH,
R EIERE hfeTId 3fTRIee

SICNE (I 3Faera)

YSGH HYE & Yol BT fageiwor :

VIHTE & e — Mg’ (F1RrH)

THE 31WdHH®D — Na,HPO, TS AITSTH BTSgior BIhe

9HH — VEE & Bfd 9§ NH,0H fAamax S8 HIfead gggior hivhe i 2 |
If& 33T ATEY 7T & ol VIFHE (Mg™) SufRerd g |

29 31981 # T HCI A R wId 3raery faers g1 oirar 8— Mg™ Mfea 2 |
I faed9 + NaOH + T/Ie Udll STeld IR dTel bl Jide U 8ial & | Mg™ Fi¥ed
2 |

HITeT AFLT TRIETVT B TR — el I YT Bl 2 |

VITHE & Ja0d Mg™ & URIeTor # 84 arell JffAfda :
(i) MgCl, + Na,HPO, + NH,OH — Mg(NH,)PO, + 2 NaCl + H,0
AR JAIIH BI¥he (39 A9er)

(ii) MgO +CoO — Mg CoO,

(emet el )



IEITI—3

B AIffTe § yS—ATHS 8 BT LUMHSD [ageiyol

Qualitative Analysis of Functional group in Organic Compound

BTd 1 [ONTHSD fagad T : aR=
Befd e C,H, 0 & 31faRad N, S, 3R Halogen dedl & 1 fiefdx 94 810 2|
9 IR TR BT f~h ATdT B fferRad o aunt & fawrford fear mar g |

R : C,H,0 ¥ sv Jiffrs

I — 11 : C,H,0% I N gad Affrep
LS| : C,H,09 99 S ¥ 9= Affre

Tt — IV : C,H, O & ¥ Halogen & 91 Jifid

_{L% TAR EISRER] # Sulphar @ Halogen g ATE BT gheqor Tl 7, o1 -l
Had I 119 11 & DD # SURYT UGRITHS T BT S [haT 1T 2 |
TAFH UTGTSHATIIR JATUHT WRIET H T B Afe faar SRy o SuRerd
YT D HHE DT HAIGURIETOT HRT BT |

yhracHds g fFrfalad 2 —

RCACIESINED — COOH
2. Vehleifeld — OH
3. WiAlfeld Ar— OH
H
|
4. PTETIA — (i) vfeesTef®®d — C=0
(i) PrEf®d >C=0
5. Em—ﬁﬁagge - Cx(HZO)y
6. VAT - — NH, Nitrogen gad fsharcie g
i
7. WIS — —C—NH,
8. ATZggI — NO,
i
9. UxeX - —C—-O0OR

10. MG - C=C,C=C
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I. drafa Affre & fag wifas o &1 fagayor :
AT eI AgaR Uy U wefe Aifter § SuRed yeied g &l

fargeryor B+ & oy uge JIffTe & fFreferRad «ifcre 7o & usieror o

(i) Wi srazer

(i) T

(iif) 77T

(iv) IR (3rild, &TRSI, IS AT BIAlforD)

(v) 5T ¥ faeraar

(vi) Uferpied / CRIAfe® yepfd

FHE6 ARTE H IR UHITHS THE BT WA A W Ugel SR
HIfde O BT fAvelvoT &R | TN UIGIHH & TR TGRS el & TIEv &
foy Am=Ia: FefaRad srfe dife (Y S & e smaR W) $ree Aife!
& Hifde TN & A faveryer fFEfaRed ueR fear T 7 |

foraToTs wE garfaa sfe afre o fd wra @
(1) -OH Ethanol, Methanol
(2) —COOH Citric Acid, Tartaric Acid, Oxalic Acid, Acetic Acid
\\
3) C-OH Phenol, Resorsinol
/
4) —-CHO Acetaldehyde, Formaldehyde
\
5) C=0 Acetone
/
(6) Ar—NH, Aniline
(7) —CONH, Acetamide, urea
8) —NO, Nitrobenzene
(99 —-COOR Ethylethanoate

(10) —C=C,C=C 0il

HefTd AT B URMRIG TRIET0T & = Bl ATd b Hifdd arawer
1, e, St o, ey, Wifes / Werbfes (Saem wlern) o1 favafyd
forar Sirar 2|

(1) wtfa® sraverT : 9 Ug § fAU U wEe G @7 Hifde smaRem & gdr
ST SITaT ® srertd feam 1 diffre 3N § 3erar €4 |

(2) 397 : 9 U # HEG Qe BT T W | BEG AR BT T IS
IUReT 3Tl Tl dem TR IR 1R HReT 2 |

(3) T : BrafH ANRABT BT T TAT TAIH e § DI A T8l B
g | faf=1 Tt & Aiffrer @1 T e wEE A1 81 Fadl © Seie go Aiffe At
T Y& 2 |

(a) factaar : sEf® AfE ST § fAog / 31fded 8, 9R1efor & gar oy |
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(5) SaerT gdeIoT : 39 US H I Ul AT O ® b prfw difire
Qfehed & 3T WHfcHd FrfeiRad TART §RT AT ST ST & |

gAT qeor frrsae
qd & IR B HEAG e #§ | () dEED 3@ g7 | (1) dEE AifE
SAIdR / TR ATl | of ST |Afed Ylell Saret WS & |
R I DA B BS DI BETD @ AT AT 2 |
e # @R / R waren | (i) afs w19 HF | (i) dEte Afe
H ol oM W At gu MRd vferfes 2 |
el Sarer @ A
STAT R |

(6) ymfar (fercww udieron) - 59 ug # forcHd WRlervr gRT Sre-d IS
AT / ARDI / SERAA YR BT YT 1T STl 2 |

TANT geror frrsaet

() sEfe Afe § | e forew o3 / BT ANfAD T AT
Ao forem 3 /| faers et &1 ST 2 HIifeld 8 Adhal & |
faerae of 9TH W

(i) ®Efe Qe § | focad v Aen & 9 | eEfe e aRa
et foreqd um o | B =
SRR

(i) Pef®  ADH  + | P BT T8 BNl 2 FEfe Afe SerfiA
forema = (ot / =l
<)

e — It wEfe dfTE e fofemT & ara & < offdd NaHCO, & S1T

o MO\

gagarec el « Al A1 BT e Wikierd eril |

I1. T4 -1 [oTTcH® faga T : acd &1 udieor

Jfh PBETS AIRE e, TSI, AT & AATE], b , ASEIS, T
(FAR, SR, SRATEA) 3MfE | 1 9 BId 2 | AdI9 UISIGHIAR Faye defd Al
H SURed dc@  ATSEIoT” BT URIETVT HRAT BT © | Ibefd 3R HEfad dfTed &
T # el =TT I8 ® & e s Srefta e § faufed giov ama < 2
Hﬂ%ﬁﬁfﬁ?ﬁlﬁﬁﬁﬁﬁ‘ﬁma’ﬂwﬁ%%‘lﬁ$ BT ST ST BT 9T BT & |
3 BIEfTh AIRTHT H TEHAISTD g7 SURLIT 8IF B BV 9 ST BT 39T BT © |
3ra: WWW@WWW??@W@ =1 8 | defe diffe §
SuRerd Tl ®I FaYR ARIgd 814 dlel ARTe H Faell Sl 8 | 39 oy B

T BT FIfSTH & A1 Fod a1y TR TH HRd & Forad SuRerd aa Aifead & arer fhar
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WW@#WWW%% | I8 fafer o uR1eToT (Lasaigne Test) HEaTcl
g

o faeras 91 @) fafey -

59 7 U W90 STl el H AIISTH & BIC U Ths Bl fheex YUR A AT Hed!
& el R2d BRS (RTS8 | 1—2 U9/ 2—3 g3 Blei-1eh ARTb DI Sq Al H ol STl
2 | 99 379%T W Yd U Boiling Tube BT Y STl A ST R I T SI1am ¥ |

319 (AIfSTH+dE D ARTdh) Jad Saetd dell BT Tongs B AT H THS B I
T T B & | ST Fell oid I9d a«d (Red Hot) ¥ & 9Y d9 I 3MEf oA A W
Boiling Tube # ®T€ &1 1A & URIfHAT & HoRamyd Saod Tell HE Sl @ eI |iferd
uaTef (HIfeTd Aqu)Siet H el 81 ST & | §9 el &l 9 xR B (ol SIar © |
T MBI B faerd= 81 o [aed dgardr e |

N faes # it @ Af= a9 J1ggioF, Aehs, galo Ife &H:
ARATSS CN |, HehTSS (S ) T gellss (C1,Br ,1)® ®U H & & |

Na+C+N— NaCN

2Na+S — Na,S

Na+X—NaX (x=CLBr,I)

Ale — (i) T@r & TXIET0T & ST ATSCIoTT BT B URIETOT BN | BairorTd Tl Hohy
e AIfiTes UTgaed H SMAe 81 fhy 7Y & | 37ch: Beiloi # HehR Pl URIETN el B | I
ToAT BT €T H IE gU T8T dadl Nitrogen & TRIET0T BT & Sooldd (AT TATE |

(ii) T TRIETOT & I Notebook H 3T ol faarde o1 fafe &7 Seerg 12

I qfed T IRIET0T (Bddl ATSSISH @ ol ) BT &1 Seold o |

ATSCIS &I gIeoT

.. g geTor frepy
1. | § 1—2 el o faoe deR| ERT3EE T BT B | |[ATSered
ITH 1 el NaOH STaTar 1—2 e &4 SRS % |
Aeh e BT AT deaI STeld & | Aol faera= Ut gra
I BT AANT + T H,S0, TTed &1 | B
(@ragT & faord 89 d®)
TSI TRIETOT § I dTetl 3rfafsharg fore & —
(i) FeSO, +2 NaOH — Na,SO, + Fe (OH),
(BT 37qe)
(ii) Fe(OH), + 6 NaCN — Na,[Fe(CN),] +2 NaOH
AITSTH TRATARIATHNC)
(iii) 3 Na,[Fe(CN),] + 2Fe, (SO,), — Fe,[Fe(CN),]+ 6 Na,SO,
RIPEIESIGISIES)!

e :— afe TS B 5% NaOH & ATJ TH B UR ST BT e T © Al
ACIo SURA & dei AfTd # —Nh, THTa e S THE SURYT 2 |
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EGIERCREEEEIE K ACIACIEIGICIRCICE IR D

1. SaeI el Yoiaar I g1 a1y |

2. AIfSTH BT ITINT AT Ydds HRAT AM12Y SHD [Ty

31, AIfETH & BIS THS BT oI+ AR |

9. AIfeTH BT Tt | R G ARY |

. AISTH & s DI i H ST DI 9 ol He-ll A1y |

3. oI 4ol RSB 811 A1 | I RSB 7 81 AT 949 2—3 §& NaOH faera=
STl TR &R §1 o |

4. & IS ST Tell Pl 3G STel Jafd G el H STl IR fQ Sl el el
T B A1 U Hid B BS RT ArS o1 A=Y |

o fadaE 991 9 TavISdr

FEH AIRTDT BT YRHfd FedAoId Bl © | 70T (I H =9 8! BT 2 |
Wﬁwﬁsﬂzﬁ?ﬁﬁmﬁfﬁﬂwmﬁzﬁaﬁ?ﬁwgﬁéﬁﬁ?wﬁmgﬁ
2 | ATsSIo W AIfeud ArgTss Toby W AIfead qebigs, aalo -l 3 AfSad 2oligs ured
B4 & | 39 2 0IET (CN, S, CI, Br, 1) @ U1&ToT €1 31 d<al & UNIevl 81 & |

1. BT @ ot (AT vT—gysRicaid G & uden

ey v T AfTe & gRfE gRieTor AfTe # IuRerd aw & TR & SR TR
AT 3 IuRed FUIAT USRS W & 9w SHeRI A § uigamd + afvi
YHTITHS AR & TRIeor 7 & —
(A) BT, BISRTSA IR / FAdT ATRIIS Jad SIS FHE! bl ueor —
1. Ueblalfeld (~OH) HHE T Ui

. PRI} T&TOT ferspet

1. |aifsan wdieon g gagaree & |y WeH | -OH 978
Uh Y el § 2-3 el | e H, i e gt | SuRud g
FIaTH AH TR IAH YD | 2|
AITSTH BT BICT THST ST WX

2. | AR® s Arsg e wEvT | e st Ara eI ST s | | -OH W
wRE-ell § 2-3 fiell BEFS | 2ROH+(NH,),Ce (NO,), SuRerd 2 |
QS ddx S99 12 fell | 5 [Ce(NO,), (ROH),]+2 NH,

IR® I A8 S e STeA TR
3. | TR whgr AT SIAT TR BT © | —OH 99§
FEf® Afe + 3 Afsgs | 2 CH,COONa+H,SO, SR % |
THIee + 4—5 3 9= H,SO, | — Na,SO,+2CH,COOH
STABR TH BT W ROH + CH,COOH
— CH,COOR +H,0

Bl SIAT 8T
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\

e : Aifsad e (miHiferd)  C-OH T —COOH  (wrefaafers ar)
/
HE gad Afire i ueRid e 2|
2. FIEIRI® T (-COOH) HT TRIeToT
P9, TRINT YeTor sy
1. ferew gdiegor fores™t U= Tt 81 1T | -COOH T8
Frafp ANH B ST fderma # [ 2] SaRerd 2 |
e folew o5 o 9M ™R
2. AifsaH qrgaEfac e dig gegaree @ A1 | -COOH W8
Prafep e § Aifead 918 TSI eI 09 | Suferd 2|
PIaTe BT STeild Aoy Sloq W | e g |
RCOOH + NaHCO, —
RCOONa+CO,+H,0
3. e Uil _ _
U TR § Bl A erpx | Bl SR T AR | _COOH W
SHH A H,S0, ofa)  gR-¢R R-COOH +C,H,0H SuRerd |
C,H.OH STy TH & & | —ent0: 5 RCOOC, H;
+H,0
\\
3. ®IAifold g C—OH (Ar-OH) &7 usieor
/
P9, TIART Yefor sy
1. R& Feilvigs wdegor | Ao dr¥v e / e / @ret / | Ar-OH
FTEFE S B STeg | ST BT A2 | (fopitferen)
7 Yepreiferd e # | 3 CH.OH + FeCl, — (C,H.0), Fe + | T SuRerd
2—3 mL & FeCl, | 3HCI 2 |
T N JMRA BIME (B / Tl / <rel)
2 ARE emifrm Aece |IeRM HTETET / I SEre | | Ar-OH 98
eTor 2 ArOH + (NH,), Ce(NO,), — SUReIT 2 |
FIaE ARE § 2—3 | AR HEI—H g

g3 wRe  mfram
qgee  STAdY  SaH
2mL STt AR e
N

[Ce(NO,), (Ar(OH),]+2 NH,NO,
ESUVAR NS
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3. SHERAT ATSSTAT RIeToT faera &1 57 a7 | Ar-OH
(1) 1—2 mg HHEfH NS F orer | & a1 2| (fobrifere) e
SRT NaNO, dT 1—2 mL Y H,S0, | fer &1 <1 g | SuRed 2|
TR TH B 2 | T AT BT B
(2) Saa faeras ® 2—3 el ot ST 2 |
ST W
(3) S fae@ § NaOH (2-3mL) | et/ el /B9
ST ™ g S B
=
4. elle IR : Ar-OH
0.4 T e Wfre F 1—2 W (Fprfern) g
JfeTd YIS sIgs dr A= H,SO, SURYd 7|
AR T HRA 7, U AT @
TS O | W IR H I ¢ |
A H NaOH faerad (2-3 ml)
ST W
e —

1. BRP FARIZS TR ARSHIAIA, STeSHIbHIA URT EESTaRI dwollsd
aret Rl <4 Tl g7 @il Afe # (Ar-OH) g SuRerd & 2 |

2. AIRAT TEr @ rfafar fAferRad @

2 NaNO, + H,SO, — 2 HNO, + Na,SO,

HNO,
LRI P—ATSCrATH T U
sto4lHo—©
NI

FrRIBIAT BT AIfSTH Iqor .
(et e <) (et <)
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(3) SN wieror @ arfAfehar o 2 |

O
I
RN
(@)
c” _HO
I s

C
NaOH

O

C— ONa

e
00

(@1‘@?) (el <)
4. UfesgIgs (-CHO) 948 &I udleoy
9. g geor forsad
1. Fraifa @ g &1 gdagor faer &1 7 O | drEifAa (>C=0)
FefTD D + 2,4 SEATSS SRS g SuRerd B |
B BIegold STey IR
2, —~CHO 698 & 994 faer = &1 31 ot | (-CHO) 98
el gheor / T AT a8 IuRRerd 2 |
BefolT facraa A derm weferT SIS
faeras B &1 99 737 o7ax 39H | R-CHO + 2 CuO —
HaID AP STefdr 19 & k| RCOOH + Cu2 O
Tl 31derg
3 |<tas o RS U ST B | | -CHO 998
Frafae Afte § <faq feds R-CHO+ Ag,0 — IR 2 |
STAPY TH B WX R-COOH + 2Ag
5T gUT
4. R sfreds uderor Jofg= BT T TefTd (-CHO) 99
Frefe AfTH 7 B Afieda B ST 2 | IqReT |

SeH R
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e — Rre 9o § 89 drell A srfafhar

‘ \Q—NHSOZH

SO,H
RTEN R sifiwd®)

T

/Q—NHSOZCH(OH)R
\Q—NHSOZCH(OH)R

(xgerrd IrTICaTS)
5. @M (>C=0) g & e
®.9. gaT T forspe
1, BN A BT GRIEv] Il 3TdeY UTl | Braiel
PG AfE § 2,4 SEASS B | BT 2 >C=0)
HESSIERSIS R e SuRerd
=
2, AT srsASel o9 udieqoer faer s &1 3 Pred
BEfE A6 F 041 I 3N Hel ST B A g1 | (> C=0)
SISSSl 9l STefdhy SHH T g SuRerd
NaOH faera= anfir & sre ™ =
Al — I8 T Bl AR
HC-C=0
|
R
P & d 7 |
3. aﬂﬁ\ﬁzﬁaﬁﬁ?ﬁ+0.5r\mw | e @ FfE TE
AT ELYATES AT + 45 9 | vy & wiar &1 | C=0)
NaOH fdela Sreiq wR SURerd 2 |
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2, 4 s@#mgmﬁm gISsulle URIETT P 3fAfhar

>C = O+HNNH@NO — > >C= NNH@ NO,+H,0

2, 4-di nitrophenyl hydrazine CSIRSERE)
6. UHMI g (-NH,) (WHHC®H UHI) &1 uieor
4. | ganr geror forsapet
1. ATl ARHATSS T AT TqAT THABR | Ar-NH, T8
1—2 mL dEfAS s + T T B | (isocynide | SURerd 2 |
2—3 g FARIBM + 01—02 | T4 & HRO)

mL Uchigifols KOH SToidy
TH BT R

R-NH, + CHCL, + 3 KOH
—R-N=>C+3 KCH+3 H,0

2 +FeCl, faera=

2. | vSIRE® gl AR T BT ISH U | Ar-NH, S8
TH qETel § 1—2 mL BT 2 | IuRerd 7 |
HTafId AIfTH TP ITH 2
mL 5T + A% HCl STerd © |
Sd faerd § NaNO, &7
STeird faerast + B Aueftel &t
g Ao Srerd ® |

7. YUISS (-CONH,) G9E &I gdevr

.. g geor foreest

1, Frafad garet faere S | st SiRft Ty o 2 | YHiss WE
T BT W IuRerd 2

2. | @rEfe uerel a9 HCl+ ATy gegarEe & W N, |[VHgS 99E
NaNO, &7 Tefig faera= i e SaRerd ®

3. Wifed TagS TETT aUS A Aol el faerg | wRifes
FTafTE garef +8-10 €8 H,0, | T &R WR 3R [T UHgS A8
TR SaTe TR 3UST B fafead &




8. Al (-NO,) g &I gdeur
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$h.

ggIT

geor

ferspet

1.

e ITH= g deor

FEFE Tgrd + Vedlgid A
@R + NH,Cl &1 g8 g +
ST BT ol ] gd ™
A g RS @ Sver aRa
Sfer IfaHe 7 BT B |

TRI—HBIAT AT IT oI
YT AT ©

NIE! H“CI\S
JuRerd g

Ul Yo giEror

Brafep geref + gMer feq +
I HCl fieamar 2—3 fafee
Sared g1 AT Bl BN
BUS] @D ImL NaNO,®T
STelg faeras +B- weita &1
e faera= faema 2 1

T B

ATA—ARI T[T BT I5Th

SIETIIGE
RINEERS

9. TR (-COOR) ¥z &I udieqor

h.

ggIT

geror

ferspet

1.

pEfe UeRf + Ud 9%

NaOH &7 STeflg faefa=—Tefrdl
RUBCIG IR e b e e
SEIKER

AT T 31T BT AT
wrfemeeia + Td g3 a | ©

TR A
JuRerd &

BRIl gefor

Prafae garef Afe Tepigial o
99  gIsgTadla  UHIA
HESIEGINESEC IR G e
A Voplglal | s+ Uref3n
HESIERIEEEIRCEER A G
BT ST SHE H TH B SUST
PP HCl I =i B & +
FeCl, fdera=

T ST AT

TR g
fafded 21
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10. T (C =C, C =C) BT Ull&ol

.. AT g&oT s

1. | e wdeor AT R faga &1 |Aife #
F1af® ggrel + CCl, + Br, &7 ST 2| SR
CCl, & 91 faera e ® qen SuRerd &
ol 1 f2era 2

2. | 9ER udiEor el 7 fagw 8 Sirar | |
BT TeTef BT fAerad ot ar| B | SR
TS # 5—7 g8 R AfADHHD SuRerd
STAR ol H e 2 |

* %k ok *




JIATI—4
HIdiglsg e, adT AR YIdH

&1 @Tel ygref A Sufkerfa &1 Siia &l

(To Detect The Presence of Carbohydrate, Fat and
Protein in Food Stuffs)

THET ST TAT IR ST B ol WISt S © | o= 3 —
1. Sofl AT 2 |
2. TRIR® gfg B 2 |
3. T ITD] BT YfRTIT BT 2 |
4. SN IAdT 2 | 3R
5. TTHROT (Assimilation) T UTa (Digestion) fshar fafid gercdt 7 |

I & A~ AT 2 -

FraEgse, ffie (@ iR da), IIEH, @fet yer, faerfa= ik ofet |

HG TRR & o Maeae I ugrel 93 $U | 31T, JTd, 1, 3MTe], Hel, g, =,
HIhetl, /i, JMUS NS F UK B & | 5 AL H BT, 991 9 df U4 I & HB
wrer gereif # SuRRefd & S & IR & garar T g |

$raisrggc (Carbohydrate)

PIaIBIgRC Bl PIE D BIswe Yl B8l Sl &, difd gdl AHg g3 C (H,0), B |
ST T (CHL0,), %aer (CH,,0,), P (C,H,,0,) 3f| g I iR
ferifera <1 RN A T8 T8l # |

Y| BT I8 b b3 gared fSweT Amea g3 C,(H,0), € IR d Beslsse $I ave
IER &I B, S Tfifes 317t (C,H,0,), BrHvfeeggs (HCHO) 21fe |

TR BRYT I [ F3 uared f5eT 9= 93 C (H,0), T8l & WR J PEiEsse oI
TRE AR & 8, ol X1 (CH,,0,) |

3fa: diferergsiad! Ufoeerss, UifoeTgsIaRtl HIcH, SH6 g~ 3R 9 uaref ol
el — 3MTge IR Sad Ifdh 991 &, Praegsc Heeld & |

BEBIST INR B ford ST e BT B Bl & |
TATgH Bl JURART # 7@ BT CO, TAT H,0 H 775 JFAIHR0T 81T © 3R SHoll dbarc!
2 |

CH,0, + 60, — 6CO,+6H,0 +2832kJ
3 PIfRTHT Hel (Cell membrane) & WHE €CH 8 & |



(85)

U 1
Se¥— A T ugref d @rafgsse & Ugd T &RAT |

IS AT
DN, I (S—THN), I (T D), T, Hiforer fHdHHd, el

faeraq, HfSae faearad 3R SmSI= faora |

DIEIEIERT & Y@ g :
1. witferer udiegor

TE TRIETIT FHT BIETEISST S & | 1—2 mL BETESST & STl faeras (A1 werd &r
reted) 3 o 43 Aiforer ifdH® (oo — TUITS BT 10% Vehlsiicld f[Aede) &I et |
Rl D IR & FeR fdaa # | H,S0, fiemsi | 9 gai & fiem @ 9d8 W
ATA—T T (Ring) I B | HTETEIS ST SURYT & |

9 WA H |75 H,S0,, BTaiesse Bl BRRR (furfural) AT 3HG Fed~ H 9a
AT R, ST oc — T9eiiel & foham xR i uerel g 2 |

2. Befd T facrast wfeor

BB Ao A @ 17.5 U el BIUR Aehe Bl ATg AT ot H fdeid aR
§B < A= H,S0, 1 AR 2 iR TRId STt FAeTas 3T &l 250 mL &R o ¢ |

WefeitT fdetad B : 8.7 UM RIS o1quT (WIfead UieRid ereve) 3iR 30 U 314
PHIRTH AT BT YT STl H fIer R Fof JIMATT 250 mL FR I 2 |

HIETEISST (5% STeitd faera™) @& 2mL faerae § wafeit faeas AR B@r 1 372
4T U @) Al | $9 Rl B I STa—H™dh H @[ | ATA—3Tded BT a1,

S IR (Reducing Sugar) @1 IUReIfT &1 BIEaS

CHO
| —> (COONa’

(CHOH),+2 Cu(OH),+NaOH |

| (CHOH), +3 H,0+ Cu,04
CH,0H | ATT—3Taeg
g CH,OH

3. I9fsae udeor

JAfSde IHH® 99 & ford 17.3 U ARSI ATsge 3R 9 UM fAid Na,CO,
BT ST 80 mL ST Tet H fAerd oY | fera &1 81 aY 19 &Y | 177 100 mL STRIT STet
¥ 1.73 YT BIWR Fehe Bl el BRI | T1 BT FATHR Rl AT, ARG STl [HATDR 250
mL BT |

PIERISST BT 1—2 mL STl I RE-Tell § Jdr d9fSde AfABHD P AT
AT TRl | IRl ®I ST $™Hdb & Sdold el H Y@l | dlel— a8 &l =+,
BIETEIST DI SURATT BT SIATAT & | 3 IRT0T H ) AT 37ae Cu,0 BT & a7 B |

4. Ttel= g fieor
Treld Mo BT v -1 & fordl oI NaOH & faera # AgNO, &1 faera=
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g faerae Sfeid MfAHHE HEaldl © | BERISST BT 2—3 mL STad faed REell #
TR ST &I STl B HD AT | IREH! Bl HRIg 10 FAFC Th STA—Hd & Sdeld
STt H T | FHSAT B3N IoTd ]UVT fa@rg < ol el Wt &1 IuRefy e 21 59
TRIeToT H

AgNO, + NH,OH— NH,NO, + AgOH
2 AgOH — Ag,0 +H,0
Ag,0+2 NH,OH — 2[Ag(NH,),] OH +3 H,0
faera

CH,OH COONH,
| NH,OH |
(CHOH),+Ag,0 ———>  (CHOH),+2Ag
| | ot
CHO CH,OH

5. TATSH & (ddd wrd @ ford)

ueref & STelid Meiad 3§ 1—2 g IS f[aaas @ [etrer | el 37 &1 SuRerfa
T B SURTT eI 2 |

I IRIETON & RO BT fFaTferaT # geriar Tar 8—

gaeor ARG CAE] A b wrd
1. g Hrar AT AT wreed
2. faergar faer faer faer ISR
3. Hiferer uRieror d—gem g S TE-germ g
4. el geTT ATl 3198y offcl a8y gl Tl
5. gufSde TRETUT ool JTG&Y ool (e el el
6. SIS U 8l el el et 4T

ATe : ST yeTel gieroT 8l <1 @ S el ST AT R |

91 3R do (Fatand Lipid)

e gfte | 9T SR e, FReraRier qeim o ol & TIEUReR (Triesters) BT
& | |TERYT AT08HH UR Il &9 FaRelT 3 AR I49T 31 a1 H U S & | I97 Bl Jol T o
At H TG 31 a@mmaﬁ%lwwﬁaﬁmaﬂwﬁfaﬁ?aﬁaﬁﬁgﬁ
2| SR B ford) STl & A 9% Wi ¥ | §9P T8 (Combustion) W T T il Fiderch
2 | A PIF 3 Bl Al | g B FolT S9d SITH—UT a1 — W(FattyTlssues)EFlTﬁﬁ
2 | 9% BRUT IRR & ARI MR FHAT—IT IR (Heat Insulating Coat) g9 ST €, ST 308
ETT BT 2 |
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JANT 2

Sew ey T uared § dof qAT a1 B UgAN BT
AMATIS T

FARTBTH, TRt Yemlalel, KHSO, & fheed, WRugRa faerd, geat faorad, <<h
1, g €Y 31k uReqd O |
995 gdleor
1. faeraar wdigor :

S TRV BT MR I8 B & Td IR 91 Hrefd fAamadi o FRIbH,
Uehlatd 3Mfe # faerg 81 €, STafd ot H ffde 81 2 |

T STTT—3TeTT URRgHferal H AT 5 mL 3T STel, FARIBIH 3R Vehlaiel oy
&1 g T BT FAedR fBmsh (Shake) | e ATfeldT & IFAR YUl B YR
BN

Rl faeras geror gfRemH
1. oo 1. 3fder 1. O IT IAT SURT
2. fdera 2. del IT I AqURIA
2. Ucplald 1. 99 )T 99 8, S 1. oo AT 9T SuRkerd
T P R faoig 81 9 8
2. TH BRA W AT e 2. Tl AT AT JUReId
3. FIRBHE 1. faom 1. I AT AT SURerT
2. 3ffdera 2. T IT I URIA

2. YRHTESD gdT YT (Translucent Spot Test)

& TR T BT B BT B I8 & 7 [GHR SA18] | IS B BRI DI T8 DI
Gle™ TR RIS IT W97 (Grease) ST GadT faw@Ts < @Y el A7 a7 SURLIT © | U8 el
BT BT BT ITH B T AT W bl Tl & |

3. UshTef I T (Acrolein Test)
TGl ¥ 3 T @1 AT AT Bl KHSO, & fhved @ W1l 1 I | Tehlal e @l

N SIoTeh 717 31T 1 ool IT IET SURTT & |
ool T 94T T FoRTeT + 997 317 et
CH,OH CH,
| KHSO, I
CHOH > CH +2H,0
| |

CH,0H CHO
Rertat ThTeA
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4. §YgT 9d1&roT (Baudouin Test)

9 TReTT < € &R g €Y # ok S fhar Sirer & | aata o 7 5%
AT fid @ et (Sesame oil) &1 Tl Il ® STafds <o €Y #§ =21 9y Sl 2 |

TRIETOT -1 & ford 5 Al (F9T) 9 & el =1 &1 5 fAell 9= HC13IR 2-3 47
2% BRER fderad (Teplatel #) & Ar e e | @ 8—10 fiFe & ST & ol |
STet JeTd T U7 BIT 2 a1 fel &T ot T H SuRerd 2|

=57 OeToT W <@ ¥ W If aeedfay € fyemar a8, o ) ST @) ST el 2 |

5. geol UNIETOT (Huble's Test)

geol 3fWpHe BT IO a1 fAeraml & Fa JIae ®l AT fbar S € 1 d
faeraT 8— Yedlalel § 991 5—7% HgCl, & fIerad 3iR 95% UehIaial # 91 5% TSI BT
IEERE

9 URIETOT T H AT BT M2 (Degree) AT AT ST & | & R AT
SHY B IR I AqAT 9 3ifhd BRI | Tl H A el (F9r) TARIBE ol | IRETell
"3 W 3—4 3 HUKT B G5l ® do (Cotton Seed Oil) BT 3R IRETA 9" 3 3—4 < ¥l
@ ddl (Linseed Oil) &1 AR Td ReRI | 3@ IS WAl § gl AMHHD Dl
M- << Frerait 3R S+ BT1 & Wit U BT UeloT HRT | Rl 31" H T Wit 81
ISl 8 STafeh TREel! 9" | U [, BT I+ T Wil IS STl © | 399 fspy Aderar & &
3T BT T, HUT B SISl & el B T+ H S1fdreh Ag BIe & |

II¢F (PROTEINS)

UIEIT oc—THIT 317 & I STUHR dlel ofFl ST & 9geidh 8Id & | 378 Ui 3
RTa Jev1 Sifed, Aiffre AH1 SIar & | JAT 9797 3 Ui a1 31 Ha Heayul ueTe & |
UIEH SIRIHT & A 3T 2 ST Tt Foirdl # Uy 9t & | WIS H 9 919 arel e ®
BT, BIgSIOT, ATgLIo AR ATRITSTT | IR {B WIS H g7 ARG BIRBIRY 2T
Teeres A UTY ST |

AT arelt § UMM WHE (-NH,) 3R Frdifevaford WHg  (-COOH) TR S &,

-

R
|

HN - C —COOH
|

H
oc—UHIAT 37T
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Fifd IFT GF 1 VHAT TG oc—BIa I ST &, AT §78 o<—THMT 37 D

T 3Tl H STl TT &R I8 U1 ST ©, Sl Feforiad geR Heee
(Condensation) §RT UCTgS §¢ (Peptide Linkage) 9T € |

=l

R O H R O
| | —==-=-=- Ll |
HN -CH- C-|OH+H;-N -CH - C-OH
l-Ho
_____ 1
R ,0 H i R O
| E N |
HN-CH - '-C - N- :7 CH- C-OH
TS T

&1 UHIHT 37T & JAURIT & e I 99 IUTE Bl SIRURISS AR T 37031 |
JUTE Pl TIRUCTSS HEA & | UITURTISS H oc—UHIHT 3T & AU &I g8 dS! AT BIcll

gl
g diforierge fS=aT MR 10000 ¥ A BIAT & UICH Pl © | 311 T
UIEI @ STel 3TTEeH W 26 UHR & VAT 377l T Y 77§ |

I & SuAfirar

1. OIS §9R IR &1 AFGUTRTT, e T 97dl & 31 B € |

2. O W TlTSH BT B TR o1d AT IFAfHATRIT o7 Hare o £ |

3. 3fErer g WIS B €, ST Sutg=dl (Metabolic) fhamell wr fri=vr w@d € | 34
fopamatt ® ot S B B |

4. B UICH TRR & o UfeRel (Antibodies) BT BRI PR & |

ggIT 3

SEY — ¥ T gt § UIEH @ uga HRAl _
ATaLIS YT : IS A (Egg Albumin) uRemur, freifes uRemor, A
AfAHHDB (Millon's Reagent) 92T [MT81gl$A ANABHSD |

IIEH & U™ uieol
1. EI'IE?{?E q&vT (Biuret Test)

&1 TTg ugTef & T (AT o sie—Teg i1 BT 5% faeae) H o 2 fiell NaOH
I TSI | 31d 1% CuSO, &I §HH 4—5 g AR | STefT— ST 17 YIS &1 SuReIfy
ST |




(90)
2. Si=nyidiss gderer
ST 2 mL AS—Ye=g(A (JT TAT) URET IREeA H Thr BB o A HNO,
BT FIATHR TRA BT | Yot T BT 37a8T NI ) SuReIf Siar 2 |

3. fiat adieror

A i@ HS 1 & ol 5 U Hg(NO, @21 5 I11 Hg(NO,), BT 100 mL T
HNO, & faerg &1 |

T8 TN I YIS < 8, [ wikfferas UHF ot 814 § | teifest ag wiigor =81
TAE |

ST U AT &1 el sfe—eeg(A uReror # a1 §& Al sfffidea Al | wad
ALY T &, S ST UR S i1 Tl X3 BT 8T ST © TAT W df SuRfT giar 2 |

4. feersfs wdigur

FeTsfes e a7 & forg o &1 Reeefe @1 100 mL 3mga ot # faeia
PR 2 | I8 I SRR BT ®, ST &I fos T YA H <IrT ST Aohall 8 | UREell §
ST 2 mL JAS—TegHT URETUT iR 1—2 mL FeeRfeT faaaq e | faaaq &
ST | TERT T T ME B SufRerfey oy goiar 2 |

AEdyUl gART

BIF, FLAUH & AT F Yd H 3 Y WRN & JaR il yqa @re
AT BT 5B (Extract) TIR &R I8 BIaIelgse, Aol AR TAT TAT YIS BT Ugar T o
S UZAM & IR UR 37T &1 T3 ATfeTehl # SIBRI 3ifdhd o | I8 SHeRI & e Silad &
forg STmf 2|

TIRT 9 44 H & 7Y @rer yaered Bl TR SR qHe I UaR A1 Siel § ITeAdR
qAT BT [TARID F FIBY0T HR TIR R o © | {B Ya1Ri & (FIpuv FyeR IR
B B—

1. 3R — XA MhTetax

2. 3T, — BIC—BIC THS! B U H IATADPR

3. 9ae — U H TR

4. TG — T €T o

83@?{@3@ T AT Bl YIS U1 & <72 fRarax



o1
geror gofy

ARl # Jfe gerel ukieTor ST 8 o V81 3R Fel adr ' o “Ael ford |
@ EAEIHER I Tl 3R T

Teref wefel | e | Hiferer |omieA [arsaye | Feerfea| ferar |gar | usprel=
TRIeToT | ORIETOT | oRIeoT [uktetor  |uieTor | uieqor Tefor  [oRietor | uretor

7. el

8. 3dol
gU 3

e : TARTENAT | fhy 7T GART 1, 2 T7 3 &1 (F=ifdhd ARON SR Al &R (e
HeTRT BT |
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IATI—5
Ifrdl &1 favas

(Preparation of Compounds)

TR SN STaegaarett # e IATIHT &7 SUANT BT €, 399 BB IdBIETd o
FB HEME T B 8 | BB AR YR IS 81 & 97 HB Heelfid 8 ¢ |

qAHA™ ST @Y gl MATIHARN & BRI 37d Dl & FIATIT Bl 3T
JAILIHAT & | 59 AT H {B AIRTDI BT AT BT 3T B[ |

(31) srrd e Afrel a1 fava=

(Preparation of some inorganic compounds)

rpTafd ARl H fhedd (AIereT TeM) Ud AR a0 (R4 MR debhe) &
faaRor o fafey 1 T T R |

g1

ST — fgHeTdur UIerer Ut A1 fhedl &l faRa &R |

g — o9 Ul dewe 1d Vg dewe  fHar S @ 1 fgd g
AreRrad UGATTIH Aethe adT & | 39 UIeTeT Uerd 31 fhedy) &ed ¢ |

K,SO,+AL(SO,),+24H,0 —K,SO, Al(SO,), 24 H,0

Al a9 et AUHfed 81 O 8, Sy, TMATH Aehe BT TH el fdery
1A & 9 T AR 1+ HATT STl &, FOrad Siet raere = & |

SUBRIT — TT IR (250 mL), AIHROT, PIU, THHIER, DY TS, Bid B TS, qT9T
qIdel, TS, R F, qraR 717 311f< |

IS T — YRR Aehe, YA Fobhe, T AeagRd 37, RIT o,
U 31 |

fafr —

1. 250 mL & Ua IR Bl 3G oIt 9 &I &, S99 10 mL 3MGd ST aibr 40°C
T A B 2, TAH 6.6 g UGMARIF Fobhe =ield & Ud 0.4 mL T FergRa e e

g
2. IWId e #§ 2.4 g UISRTH Aeme &1 ol e <d 2 |
3. 39 fA%701 &1 9 T [AelfSd &Rd & 59 UICRiad Hebe QR1 1 el STMY | oIl

JTAT—TT TRH B T8 |
4. 319 AT BT HER B 1Y IR FTR—IR SST B T |
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5. 3UST B WR fhedh¥l & ¥ad TIE foheed U 81 & |

6. 3d AY &d B! IR of IR fohveal @I 1 : 1 AT Tt g VAT & A1 ot
ATEI—2ITST AT 73T 4 &V T fuesT 831 Agwd fFael I |

7. fopedll o1 FRaifed X wd FIRie o3l &1 URdl & d1e EdR G@E ol dfeg e
B |

IR — e Tod (hedsl) & SAfRT . g®l

YYHT—2

I — fgRAauT B4 JHIFTIH Aot & IR & |

RIgra — 19 JMIFIH Fothe Td Bk Fobe &I FHATCR AT Jad (ST &l
9% faeae & fobvefora foram SI7dm ® 1 federavr R« sMIf= M Aehe 99T & | 39 AR
SAG0T ) PE B |

FeSO,+(NH,),SO, +6 H,0 — FeSO, (NH),SO, 6H,0

Fe’ 39 ST J1qefed &1 ST §, $felU B Fehe &1 TH STelld faera= g+
A T AR Rep 3l AT STl €, fora et aiqeres 9 8 |

SYHIOT — &I B (250 mL), adIHROT WTedl, B, HHIER, BT LTS, Bid Bl
B, a9 dIad, FHUTe Ieve, AR U=, 9 w11t 31 |

JATTP THRT — HIE Fobe, JMIIH Fehe, I AHIRE 31, MG ol e,
Ve AMfE |

fafer —

1. 250 mL & Qo dIehx BT MG oiel A 81 &, $9H 5 mL 3TRIT ofcd ofd? 40°C T
TRA R 8, 9 3.5 g ¥ Aee =leld & Ud 0.4 mL T TR 3 e 2 |

2. SR faerad # 1.7 g Mg Aehe &1 9ot e <d 2 |

3. 39 H8I9T &1 d9 T ST PR & 59 IHIFH Fohe T 7 gl Sig | e
AT TRH BRI T |

4. 319 AU BT HHR B Y R TR—ER SSTEA ¢ |

5. SUST B R AR 1V & B 8 fohvcel U 81 & |

6. 3d ATY &9 BT IR of 3IR forveal &I 1 : 1 MG Tt I VAT & Ao @t
ATSI—ATST A1 AT H €Y R et 8311 A et MY |

7. forvedll @1 Freifed o vd feic ol @) ural & e Sga) gaEg de dafer die
N |

TROTH — B ST Tebe (AR Td0) B ART gz |
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(@) srdfre Afrel &1 favas
(Preparation of some organic compounds)

PrafIe AT H VRICHTgS, IR AseT URIfAdIss g SMier®d & faorT &1
fafSr BT AwgmaT AT E |

I3
eI — JATATSIBTH BT ARG HRAT
Rigia — me®™ &1 favad Ufre Tedlaral a1 TieF W, STaid Aifsad
HIEE IT STl AIfSTH Besladrss & SURTT § AT &1 fhar & fhar Sirar 2 |
AT & FHHRT -
C,H,OH +41,+ 3 Na,CO, - CHL + 5 Nal + HCOONa + 3 CO, + 2 H,0,
31T
CH,COCH, + 3 I, + 2 Na,CO, — CHL, + 3 Nal + CH,COONa + 2 CO, + H,0,
31T
CH,COCH, + 3 I, + 4 NaOH — CHI, + 3 Nal+CH3COONa + 3 H,0

JUBIYT : DIFh FaRD (250 fHell), dIdv (250 fel), g~ Y, qrex o,
fthee’ TR, a1 &b, fUTE WU, §+% (S |
JAMALYH AT — U Uobllal  IfqdT TS, WISy Praie, Irsex IS,
gReNfeT Ree, 3gd o |

fafer —

RII—5.1 STl ™D TR TH HRAT
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1. BITDH FARD H 3 mL Vepieiel AT 4 mL IS T AIFSTH BIaiIe BT AT
SIBR ST 50 mL 3G Tl (TS | 37 DIFhel FeAh Pl STl SHb DR SITHIT
70" —80" C ATYHH TR 10 ¥ 15 AT T 74 &I 2 |
2. 39 BINHA TS B TH A0 H 5 g UTSeR SMATSI ATSI—ATe! AT #, fReArd 8 ud
e 2 |

3. BIf~Thel FARD DI D&l P dIUhH db SUEI B @ (ol W <, oSl eX dI¢
SMTEIHTH @ Thevt tiel T7 o fhveet gerd; B9 SIR9 &1 i1 2 |

4. R BIY AR GIex T8 B FEIAT A Ulel I & o9 fhecdl Pl BTIHR A1gad A

%a—s.zgaﬂ?aﬁtrs_ﬁ;aimwﬁw

JAIT—4

I — URIefeITgS & faRas &)AT |
fagia — R erss &1 faxeq wifdys Whifed s & SuRfa &, vfeeie &
TAIfed TIRTSSISS &) eIl W URISTIHRT Bxdb fhaT SIar © |
3rfrferaT &1 gievor :
C,H,NH, + CH,COOCOCH,—> C,H.NHCOCH, +CH,COOH
IYBRYT — e U BT TR (250 mL, IR FEfTE, 96l HHB, 1) (250 mL),
rure WUe, IR, 7R BT WU, ATISH RIfefver (100 mL) 31fe |

AT S A -
vfeiE, vfifes YmessRe, iftme Wiifes s, werg v, Ui Yedietd,
3G oI |

fafer —

1. 250 mL T U & YR § 10 fiel Tfifesd UHessrss 8k 10 mL =few



7

I TR IMTB! ARE BeAThR TSI | 31d §9H 10 mL YRRl &R 0.1 IM 91§ I
(Rfep—Iot) fretTax IRy Fafs o T © |

2. 9T S H IGHR IR B! FSTIdT I TH IR & | T 30 fafre aa gegares
(Reflux) PRI 2 |

3. @R H HYF 200 mL % BT U1 oI 8 | 374 Tl bl FEf15 A Y bRl ©
AT TH—T UeTf BT €1 9% F U H STerd § | B Bl B AT R AT B |

4. YT TG 37T P BIFHR 3US Wil ¥ €Id 2 fhR T St 9 4 mL Yedigel
et foreeferd axd § |

5. B®R el Bl g R © a1 PR U3 & Ae I fheedl Bl garas
ST e H 2 |

R : SREfETES @ AT I B |

— & &l

qIgdrey g
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JIIT—5

e : W AT NI eTgs &1 favas &rAT |

Rigra : 7 TscRefdrss & tRICNdsS & ASSIdRv I SRI6R 77T ©,
RTd! A5 e o IR Aix AHRIRE 31Fe BT 8107 W 1T & | QM1 37l & IRT
A ATSSIIH I (NO,") I97T &, S AfAfhar H getde i I & FA Brf HRa & |
AL A UMAgs W9g o deiid dod &l J&Ia: URT WIF WR ATHAT IR
RMEEIRICTSS I IATE & w0 H 99101 © | I8 WHICH  Selag [ IR ufcrenfud
fATHAT BT Uh ITERT 2 |

NHCOC], NHCOC],

% HNO,
| H,S0,

ON

SYBIT — GHX (100 mL), B, Hid BT BS, g% 3TATTE |

e — Referge, fRme 3Rifes oe | HNO,, = H,SO,, 9%,
QIATS, 3G e |

fafer —

1. % 250 mL & 1R H 29 UM IRIEAASS odHR 2 mL UAIfed 3l § =TT ofd

2

2. 39 38197 § 4 mL A5 H,SO, e gy faelifed axd 2 | S A &1 0' | 5° C
STRIEIT 7Y IR % e H SUST v ¥ |

3. 53U 38101 § 1 mL % HNO, 3R 1 mL A= H,SO, &1 3UsT A0 oRaR
fIetifea o 8¢ ge—4 e 2 arfd am 10°C 4 ¥ 9 9 |

4. PR BT I 3FATTE H I BT odl © Ad 9T 30 e T T gU bR & M
UR fHST0T T I & | $9 THST0T BT 100 UTH Xl g8 9% H Slefd & |

5. THSTUT BT 318l IRE AT B IR Bed Ulel T BT SN UTd 8IT & | % 3US
STel & HIhR G ol & |

6. YohIalel @ ATST ATAT # "letar I foveeliad o R WHRgRReiad &
e fhed T e R |

7. SR GETHR AT I B ¢ |

gRUM — IRESENRIEMAES & Al ... L |

EE



JIATI—6
qIe A IITEATRT AT

Content Based Experiment

fagm # T @1 GTH T & fory urfie T @ r e 21 39 B
NEAIRSE qlquq«;a%wa—wu eI i ST a1l RN BTl BT YARTRITAT H X
<@ U9 U @ I5a¥d ¥ §B WM B YIRS ugasH § Afford fear 21 3
IR U R, RTARIG qerTRIY, QA TR, ﬁmﬂawwzﬁ
ITHRoT § HEd 81 Fahd & | 37 UIed (a5l & WRdl B fhardhedl &1 59 e
IR BT |

(1) Ysc XTI (Surface chemistry)

ueref & gS (Surface) & PRI ST N BT eI Y IAI ¥ {HAT ST 2 |
SH AT TN, SRV VT Blelgs 3N 2 |

Q1 3feraT T fawiafy fAsToT il ReI1g & S1eic] [Racd Ty & HIRUT fa¥Tad el BIdl
2, fevse wwra, gre=t 1f, Aea o1 Faer o 10T AT © $9 DS dhad 2 |
HreTse Bl ga I 9 gaferrft # aeffad favar 57wt | 59 rear § g8 <9 IEh U9
B TARTN BIATgs I, ST UHTd G dEAdh 0T Heleld BT YIS ST B |

(31) =4 It dieiTs S (Lyophillic Colloid)

a9 uRRferaT ara=er (dispersed phase) Td gRerqur A (Dispersion medium) &
A 3BT T g YTIT SITCT © TG F A1 < fAf3rd o1 S el 8 | S —71E BT BTgsrred
S

ggIT — 1

SE ¥ — RfAP T BT BTSN ST |

Rigrd — eRfI® 7ic BT BTSN Uh 9d I BIATSS & | ST e ST 3raveT
g STcf 5 37a%el § 21T 2 | TRETT A1egd el 2 Tl IR 3raver e 2 |
M g8g SIS ] & 31d: TS J8< AP DIASS W & | BT P ATBR 10 H 10" M
AT BIAT R |

SYBT — TJ GIHR 250 fell, 906 Rielex, v, oia o B, 9%, FUg WS,
IRR 71T, AR, (R U3, D19 anfe |

YT — 3R T, 3G e |
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fafer —

1. Qb 250 el & dix H 100 (el 3G STeT iR 35°C 45 C T T4 B & |

2. ¥ 250 fiell @ iR | 5 U IR I BT 0T AAb 10 fHetl TH TRIT Tt H e
T2 |

3. 39U URC DI MY ofel 5 fR—2 fAama faaifig avd 2 |

4. 9T 38707 BT 10 FAIE T g H BRd 2 | ord s 1 e uF @) e |
B A T |

5. U< B4 T BT BISgNTA ¢ |
GRUITH — RIS i BT BTgSIAT IR 1T |

ggnT — 2

IERY — T HT TSNS g9 |

RigT=a — <& &1 eSS Uh SdRI] PSS = | 395 ¥CTd oY 31a=e § 8 Uq
STl & 37aReT H BIaT 8 | RETToT J1ead el © a2 R raverr e ¢ |
¥ 98] Hrefd 317 2 (C, H,,0.), T8 n>50,000 7 | 37: TE g8< 37M0adh dhleigs 41 2 |
BT BT ATHR 10 ° T 10 'mP HeY BT & |

IYBRT — QT IR 250 fAell, AUd Rieivsy, fUue, & o oS, §+x, e TS,
IRR 71T, AR, (R U3, dg anfe |

R — T, 3G oied 3Mfe |
fafer —
T 250 et & v # 100 el STRIT STet @fav 35° CH 65’ C T TH Bl 2 |
TR 250 fAeft & IR 3 54 T graeR @1 10 el Mg STl # fAces Ive a1 7 |
9 U DI T 3G Tt H fR—eR fAratrene faenfid ava 2 |
T fAs1o @1 10 A T 60° C ¥ 65’ C TR G: TH &xdl © | 319 A7 o1 g
IBHETTL |
5, YT B Y T grgsiel 2 |

g — werd &1 egsNtel 9911 74T |

AN~

R — 3

IR — AUSUAA FT FEIATA G |

RIgTd — JUSTMAT BT BTgSINIA Uh SaRT DIcgs © | SHH AvSUYHT 3
37T ¥ & UG OTc =9 Favel # BT 2 |

TRETOT ATETH STl & TAT URIET 3Tavel vsyeyfid 2 |

IS g8Q PBra(-Ich AT ¢ |
31d: T IS AMMVIEH BletTse W 8 | FIT HTAMHBR 10 °H 10 ° md T ST 2 |
SYSHROT — ] GHR 250 A, AMOd Rieivey, fiue, o o s, 77, g Tre
TR AT, eATHIeR, fAvei| o=, @ anfe |
R — AUSUA , AT oI, AITSTH FARTSS 3T
fafer —
1. U 250 el & §iax 7 100 el ST FdRISS &7 5 Uferd (w/V) STeiid faera
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A g
2. AN 250 FACT & 1R H U 3TUST ArSHR AUSUH T Bl USUIT H JoIdh R ofdl & |
379 SUSYYHT BT TTHIT 5 UTH SThR AT el H &R R A fefid axd 2 |
3. U AT e R A B Ad © |
4. T BT USUHHT BT BRSNS B |

RO — 3USYcg A BT BTgITel ST 1T |

(3) «a fa=ft ®Ie1sS (Lyophobic colloid)

a4 uRRfera ura=en (dispersed phase) Ud gReTqor AR (Despersion medium) g
A I HH IMHYYT BT & I1ch: fafdre faftry grr 52 faf¥a favan Smar g | o1 — ot
araeres , YT, gRergor anfe |

gaiT — 4

ST — HRE TSPIIASS BT BgSIATel I |

Rigr=a — g a ORI drarss € | IR Aredd g9 oaRel § ol § aeIr uRféra
YTaRAT 31 3R § HRE TESIRIES & | T8 BRE FIRISS Bl STl | Hlel TR ST
AT B BRI BRP STSSIRITGS BT Tl 3deTT Y eiar 2 |

FeCl, +3H,0—219 09T peop), | +3HCI
EIGRSEEE

TSI UTST 379eTy H 2ATST A1 Jgfd 3UHey BiRd FARIgS AT IR U IT YLTHRUT
B BRI BRE BSIRITSS BT AR AT 4RI BTSN a7 © |

Fe(OH), + FeCl, A N [Fe(OH), |Fe* +3CI-
Sk CR SEICIEAK
HECINIG]

JUBHRT — IR — 250 e, IR TTS1, U s, Jues Rietver 100 e, B @1

s, By, g g7 anfe |
R — 319 BRE FARTSS, MY STed ATS

fafer —

1. T 250 fel & 9”100 THTA STRIT STel ofdh I4Teld & |

2. ST Siet H 2 I BRE FARTSS BT 0T AR 3reed] ave faaifud &vd & |

3. TN IR H 10 Al 3Mga STel Jax 3Tl © | §8 — 41 PR 39 YA & fdora |
STAPR fFAT WR YRT— ATl AT UT BT 6 |

4. U A BT FRUE UF DI FERIAT H B ol © | ATd— B €1 BR&b srsraargs
FTERSNA T |

IR — BRE SESIRITSS BT BISSIATd g9 1T 7T |
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ggnT — 5

I& ¥ — VAT TS aargs &l ggsaid a4 T |

Rigra — a8 =g forrl erags & | gREToT Ay ga sraven § 5o 8 JeIr uRfer
TRl 31 37l H VfAfaH s giavgs © | I8l UgMAfas deik1ss &l STl # Hiel W)
T ATECH & BRI VA BISgIadIgs dl Id 37der U Bidl & |

AICL, +3H,0—I STHCET , Ajom), | +3HCI
3dd 3rgery

TSI UK Jfded H oSl A1 dgd ueey VIHAM daRigs fem iR ye a1
TEIHRUT & HRUT U AATH TS SIaaRISS BT TG Ahe Bl 9T & |

JUBHROT — IR 250 fHell, IRR TS, TR, U wevs, A RAeivs 100 TAU
B DI TS, DY, (T o3 fe
fafer —

1. Ta 250 fi¥ell & d1ax H 100 el ST STl oIy IATed & |

2. I T H 20 VAT TARTSE BT FoT fAetTans 328 ave faefid axad 2 |

3. GO o) H 10 el Mgd Sfel oTdx ST 2 | §8 98 o 39 WA & fdorg #
STAPR e TR ¥ iel 9T BT 2 |

4. UT<T A BT (1€ U &1 FeRIar 9 B od © |

JATed— X B B YA BTsgiaaiss &l BlgSIaid o |

9ReI — VAR SIS SIS S BT sIsgNle a1l 13T |

YR — 6

BRI — NI TPhTsS BT SgSIId g94T |

Rigr=a — a8 gg forrlt wregs & | gREToT A ga sraven # 5ot 8 deIr uRfer
TTIRRIT SN AT H JAS AehISS ¢ | T8l MRIHD MRS & Sl faeras # H,S
T ga1fed = R fgforemus & aRor aife Tethigs o1 el 3198y uTed elar © |

As,0, +3H,S——As,S; L +3H,0
Yretr 3raer

TSl T 37ge #§ H,S 1 31fdd 8T dd YaIfed &R- IR U IT YEIHR0 &
DR IRATD TBIZS BT UTedT T BT UM BIRSINTel ST © |

As,O, + st%@‘[mzss] S L +2H"

T .97, EUICIEAI
HESINIS

IYBHOT — AN 250 Aol |, IR 7S, 9%, 3 Wevs, 919 Rieivsy — 100 el
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HF B B, BT, FRIT g7 371 |
R — 319 BRE FARTSS , AT T IS |
fafer —
1. U 250 fel & §1ax & 100 el A el oy I9Terd © |
2. SIAT STA H 0.2 TTH IMAH 3T S BT of AeTeh reedl aveE faaiifud &< 2 |
3. TN — 2 & Aoy # H,S N yaifEd R UR Ugel Uiell J7aed YT I ©
BT # yaTfRd B TR Uiel T &7 Aiel U Bl 2 |
4. U At B S U5 @ 98 9 B od | Ul 3T @ BfF 8 G

HPTSS BT BTN B |
gRYTH — RIS Aohgs BT BTSSINT a1 AT |

(W) 9ra9g 91T (Formation of Emulsion)
9ART — 7

S — A= da @ Ul & RISHROT § UTRIRAT HHBT BT qHDBT BT AT
PR |

g — 9T U Brarss B & foras gRfera greaver iR uReror J1es g=r &
q 814§ | U8 IR yraver 3R gRETT ey B 96T IR Y& #7131 I Ug=i=T
ST 2 | S &9 ¥ AT H 81T & 98 TR UTaser qeim i siend:d 21fdd 7 # grar 2
I8 TREYYT ATETH HheaTdl © |

T4 IS DI STel B A1 AT ST 2 A1 U: U godbl GorT faerae s usar &
ST TS BIAT & X STel ¥ <ol T UTAN e & | X1 X8+ UR I8 &I URll H 37elT & Sl &,
T e 31R STe # | FAf=T <ol a1 STet # e @l &7t STelT—31erT 81l © | el &1 fer
DI AT SHD! URid & FIF—H1 [TAST w1 a1 Al wr ) iR &=l © (3= it &
aferar &R gA) |

el 3R ST & U™ T IR |G & (9o S Sed uradiede bl Aaras
JSTIT ST FHdT & | AT B A=l DI gaH Figdl HEd © | 39 gedq AT o SuRfa |

TS BT STl § UTINT 37feeh TRATS BIdT & T STl bl IR 3Tl 817 # S7fdh 9T o TaT & |

3MaeTT®H ATHAT
R Tl - : AYF 3UAGID — 5S¢
SIR — U ARl BT Ao - U&% 10ml
RG] WIS — Uh I BT
I D TS — TUh  URUS BT Il 3R
e ard — Th  HMFBIAA

yfspar —

1. RETeAl H 10 T 3Tgd STl A= SHH 1 U™ A/ UATId  HATdHR ol
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J fRATdR et 3R SMATIP B R IRl &l MUY BT TRH BN AR 59 IRl bl
‘&’ I BN |

2. IR REATT IR S8 &', T, ‘T 3R 7 fIfe~T & 9o yde uR@=ell # 5ml
TG STeT STl & 91 A IRl I H ARl BT el ATl T H ATl BT el
RYGTel] &' H URUS BT I 9T IRE-Tell I’ H 729 &7 et e |

3. G &' P Ufd e ad SR ¥ BT, 39 W&l 9 < iR |1eF 81 Wiy
M AT < | ST IR 1 | o1 TG T Al BN |

4. T YfhaT TR T, T 3R I B AT QIENIT IR YD YA H T URdl B
T BIH | VT T Rprs & |

5. 319 AT 'S W IS RG] (I, 7T, 1 AR =) H qT 48 A9 / TANIS &
il BT FHATT | TS IRETell Bl Urd fiFe dd A 8k Ud WA H &1 URdl & 31T
B ® 9T BT Rpis Y |

6. 37T STAATH BT HROM 6.1 B fAIR0T & TAR T B & FHI BT RpIS I |

wrofl 6.1 faft=1 dal &1 999 / AT ® gRT URRA@RoT

WGl BT | 91T 11 D IRl & 3T 8I1 | 9T 99
del BT M ATSID & | ITHTSId D ATl

.

.

.

9.

(]) fevsa 9y¥Td (Tyndall Effect)
gAIT — 8

I — QU I TG B el fAerd H fevsel g9Td §RT IR BT |

RIgT=1 — 39 U U € i fAawHiR s © I8 Prefiss © Sdfd 787G g ST Bl
fAsTor TRT © U faera= 2 |

PliTgs 8 TRfE 3raReT & BT GBI BT GHI0H B & 59 BRI GBI BT T2J
fexare <1 © I8 fevse uMIa B B |

fevser ywTg @1 faxg=m fFr=faRad dReT IR ¥R BT ® —

1. TRIETT eI & HUIT BT AMMBR TJad THTeT & aRi el I 98d HH A8l Bl
ALY |

2. IRIETS YTgRer g YReTqor ATeH & #ed JYac+ YRATY H 984 3R 8141 =112y |

fevsd g9 & STANT | IRAfAD fdera g dlaiss # 3fax fear 51 Ahar g |




(105)

MICROSCOPE

SLIT

—
CELL
T‘g‘(‘)?q"‘ELL CONTAINING
SOL
Tyndall Effect

T IORE ot

TRUE SOLUTION COLLOIDAL SOL
(NO SCATTERING (SCATTERING
OF LIGHT) OF LIGHT)

o — 6.1 fevsd 9uTd &1 YANT—FAcIT 9 Dldiss A 3I=x

1. 20 TTH Y IT Y BT UTSSY
2 A I

3.1 3R

4.2 §Idx 250 mL

5.1 BIEI i d

6. I STt
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7. S 20 TTH
fafer —

1. 250 fHefl & ST d1e= H 100—100 F¥ell AIRIT STet ol © |

2. U PR H $IR B FERIAT A 20 el & A1 T=T9 &1 FETIdT | 20 U™ G Bl
g3 e e & |

3. GER iR # 20 I THS fera fRemd 2 |

4. 319 o IR B MR S BT b STel IR (VST THTT BT 1eTTH B 2 |

5. TS & et | UHTT YaTfed & 9T & UR YT & U -Te] faw@rs <dT & o1
I8 qrafad faea+ 2 |

6. G @ STeT & RSO 3 T[OIRAT G YT FHabIol ¥aq 37 fawars <ar 7 | 98 fevea
U1 B | 37cT: G DTS S & |

RO — GY BT &d AT DIelgS FATHR [CUSeT YATT BT Jfeqg= fhar T |

(&) dega ®or daa (Electrophoresis)

I — 9

IR — BRE TSRS S BRSNS § AT BT AT BT FeTIT FAT

figra — =g faxrft drarss & aRRféra graven & o1 ImE=Iaar SMafdd 8 B |
PITSS TR dgd &5 o R URIET UTaRell & duT fauRid iR Seidgls @ 3R i
FRA T N JEId HUT Haed HEd ¢ |

HR® gesIFgs fAafer & fhar

FeCl, +3H,0—29 ST9€T ko0, | +3HCI
RIGRCEEL]

Fe(OH), + FeCl, ﬂ)[Fe(OH)J Fe’* +3CI°
AT BIATSS

BT I &3 T WR AT PIATgS! BT FUMARIT Seldels B i R & a1 4o
RS FTEH &4 ¥ Y8 ST © | I8 dgd BT 6ae © |

SURRY T ARA — I Y4, saidgrs, 9 V SR &, diaR 250mL Ao TR,
HRE FARTSS, AR ol , TS |

fafer —
1. TN — 4 % 45 1 H 4 D ATAR BRE SSQIaASS HT B84l 91 & |
2. 39 J—<Pd ¥ oIl & IAT AT RRT IR 3T Slagls oI & |
3. I T A HaT dHeas fAed yarfad &vd 2 |

4. gTARIT AT BICTISS VT Seldels UR UgH HR Whiad 8 Sl 2 |
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- + COLLOIDALSOL _

3 6.2 Iegd o1 Haed

IO — BRE BESIRISS BT SRS TAHR dEd HUT T BT JeqI {haT
RIE I

2. Xt derifaat (Chemical Kinetics)

A B g8 IrET A AT A1 X TG X Bl YHIfad BRA aTel BRI BT
I R 8, AT TTfdh! hear g |

ghTs IHY H JfBRG! AT ISl BT ATgdl H IR Bl JAMATHAT BT g% AT AMfhar
BT AT (r) BEd &

U BIedfdh JAfHAT B forw
A —-> B +2C

sffpar S exdrex (1)

_A[A]l_ AB]. 14A[c]
TOAt At 2 At

SIfAfhar &1 g9Tfad B arel BB F=ferlRad g —

1. IfABRE BT ATEdl

2. JAMDHRD DI Ul

3. IWPRD BT TSI &=

4. IfHaT BT ATETH

5. SIRP Bl SURART

6. AT

7. faf=on &1 yvra

T AT H g SfATHAT B &R WR IIfABRS Bl Aigdl U a1 & Y9T1d BT IR T

I BN |

(31) AT dT &I YHTd
JAIT—10
e — TESIGAING 3% AT AIfSIH ARINITHS & ALY IMWfhaT B R W
BISSIFAIRE 3T B ATEdT D THTT BT T HRAT |
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RrgT=a — 5o 3rurch foharm & 719 & TR SIffhaT @1 &R (r) BT A1 SIfTHRBI
& Afohd SR & TOHS & FHGUR 81T ¢ |

ro [3ADHRS|

TET ERSIAAING F B AISTH ARIFehe & AT fhar F rgerTeiie] Hehx Bl

TRATT 3701 99T & |
Na,S,0, + 2 HCl - NaCl,,, + SO, + H,0,, +S,,

SIATHAT BT guiaT WR fIera URAT 81 S | Bifdel FellRds & =i1d o maT 1T
e a1ge 81 ST © S8 Siffdha & guiar @t Sy 81l & |
Il TATHAT DI T BT A

r O, [HCI]’ [Na,S,0,]
3ra: Ife Na,S,0, @ Aigar Rer 3@ ar
ro [HCIJ
37d: HCI &1 AigdT S -+ IR I IR T[T & 1T 2 |
afd HCl @1 Aigar Rer < @
r o [Na,S,0,]
37: Na,S,0, &I |igdT AT B IR I AT &1 ST & |
IYBRYT — 3feMfra diue (10 fAel), T a4, &Re, oS, DIfFdhd T, GIfOTw]
IR — 0.1 M Na,$,0,d21 1 M HCl fdera=
fafer —
1. \IUH e H 1 M HCl f3erd _d & R U& 250 el diNdd wolves &
I OR% U H BT (X) BT 29 g97% S9H 0.1 M Na,S,0, &1 50 et faeras dax
S STl 3 3meft Y SITHT (AT womr) 3@ <4 B | e # | wr (X)) &7 e |
fegrs <ar 2 |
2. T4 PIFHd FARD G STl BT AT FH 81 ST & AT e I HCl §e—98 dRb
A Tor 0.5 frell HC1 e & @18 32Ty dfe gl < dei | 1 el HCl fAar & a1
DG TS B U H a1 I & ATSTS B BT G AIC B © | SHA I8 AT Bl @
fo arfirforar gui &1 1€ 2 |
3. 31 UHR Na,S,0, e vairT # 2 fireft, 4 feh, 8 fielt dem 16 A HCl &
AT G: R B AT 21 & 31Tl 81 T §HI 91 A & |
g&or ARVl : (1) 0.1 M Na,S,0, & faerad &7 maa = 50 fiyeft
(i) HC1 faerad & A= =1.0M

. @Re ¥ e T HCl &1 e (x) @3St B H
JmaTad (V) foe # ST I t (AHUS H)
(x — axis) (y — axis)

1. 1.0

2. 20

4.0

8.0

ISl I

16.0
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UTH
YeToT AROY & STIR x 31e WX HCI T MM ol 8 Td y-axis TR M (x) &
3MSTS B BT A o B |

1 1

T

S
rd rd

vV — VvV —

IR — et ARl Ua U6 & by Mdetar ® b SifiaR® @) Arsdl 94 9
g BT T gear 2 |

e — 9 YA BT HC1 BT 3Md+ ReR I@@R Na,S,0, BT 3maad yRafdd axd
A fha ST FheaT 2 |

(9) d19 &1 9HT19
TAT—11

S — AIFSTH ARIRITHE T BISSITAIRD Tl B e JIMAhAT & TR R a9 H
GREcH & UMTa BT IFETT BT |

RIgT= — I21 TERITAIRG 37l Bl AIFSTH ARIRIhE & AT fBa1 | srgereiiat
AR T IR 5707 7T 2 |

Na,$,0, +2 HCl — NaCl,, + SO, + H,0 +S,

JAAfHAT BT guUidT R e IRET 81 ST | BIfdel Tk & Al ST 17
=TT 31g% 81 STl & $6H SIffehar & guidT &l STMeRY 81l & |
JRFTTH BT FAIDBROT & AR

k:Ae—Ea/RT
log ko _ _ Ea T, - T,
%, T 2303 R| T.T,

37ct: 19 ¥ gfg A <R ReRis ¥ gfg (k) 8l & 37 e gedl 8 |
r oT
USR] — IRH S, T BITdhel FARD, STl SHB, THMICR, T+, g
U, VT TS, ATU=TS
ATIT — 0.1 M Na,S,0, T 1| M HCI fder =

fafer

1. 250 e & BIFEHA TARD & U< & 918 dRB A (x) o <d & S8
0.1 el Na,S,0, &I 50 mL fAera= ot & T2 30°C U= d1Y 318 ¥ 7@ < & | S &Re al
FERAT ¥ 5 el HCl e 8 1 WR 2.5 el e R wiu dfg 9re] a) <d 8 d e
3T B WR W[ dfd §€ R A HAT QT BT FHY AT PRl & |
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2. S UBR PIThd FoIR® H IR—IR Na,S,0, BT f[IeTdT Id? TaNT &l 40°C,
50°C, 60°Ca70°C TR Y: QIR & T2 eI 1% B &1 AHY AIC PRl © |
geror IRy — (1) 0.1 M Na,S,0, T faerd = 50 fireft
(i) 1 M HCI &7 fdera= = 5 Hell

H.9. TIIT &7 1Y =1 x & 37159 B H o7 A9 t AhvS H
(x—3187) (y—3re7)

1 30°C
40°C
50°C
60°C
70°C

DN | W]

UTH
&) RO & AFAR x - 3H&T IR YA BT 19 °C ¥ Ud y- 31 WR 0+ x & 31599
B H T AT 1/t H ol 2 |

4/ N
!
T 1 t

T

S S
rd

OCQ OC %

R — Yeror ARl U9 U1 ¥ ey Mt @ b a1a | gig B R srfsmar
P RIS B |

(3) ﬁgﬁ X1 (Electrochemistry)

Ted=l I & ST SAdSISl & d19 favaiaR, el fa9a dearar ® &R 39 diee |
HIYT ST & | T8 DTS 3R YIS B U= a9l (3reraT aRfThRoT fawar) @ Hea &l iR
BIAT & | 519 ol | GRT Ya1ed a1 81 <61 8l a9 39 9ol &I [9gd 918 91 (emf) Fad
2 |

Eee = Esue — B
3Tl NI BT fawa & A1UT ST Ahall | 89 daol &l 3ref Har 31 faar & #eg
IR A R AHd & Sl Hel BT emf <l 2 | GRUTET & AR Pt, H(g. 1 bar)/H' (aq, 1 M)



(111)

ERT UelRd AF® ssio sodgrs & favg A=ferlRad aiffsrar & dra il amar
T fAfde frar a2

. 1
H (ag)+e— EHz(g)

e T B T BT 79P BIgSIo Soidels & AT AT ST & | U Aol 918
STl & O A BISgioi golagie & VTS (FeH aref 9 iR A sraRermsi # govl
aref et RTIaT fava AT € B BT IR ST 2 99 ¥t e s o Aar o A
soldeTs faMg & RIER BT R |

B, = B, ®Ifd By, =

Tve o fegamr & REIRIRERER @ Al # fell v @ seiagrs favg,

T +ft ArsraT R AT S A © | FrEferlRad e a1 sifafiar & forg —
M" (aq) + ne —> M(s)

frey ft dAigar R eSO Sodgls @ Wed | AT TS soidels fa¥d Bl

frferRad yeR & wefia far T dwar 8—

, RT [M ]
E=EM,H/M— = Zn[MH]

3T M I Figdl Bl Shls HIFT ST & 3R a9

, RT |
E =EM,,+/M — T In []l/["*]

JAT—12

J2¥I — P AU W Zn/ Zn Cu’ / Cu 9 # 9 fava # fagga sueear
(CuS0,/ZnS0,) &I ATedl & A1 UREc BT T HIAT |

ﬁm—wwﬂﬁaﬁra%w{ﬁ@aﬁﬁrwﬁwﬁhaﬁwmél
Zn(s)/ Zn* (aq. 1.0 M)/ / Cu™ (aq., xM) / Cu(s)

I'T XM, Cu’ (aq)WﬁWﬁﬂﬁﬂWﬁﬁ%W%lWﬂﬁﬁW
& <1 e fave 3 AR BT A B @ oIy B Cu™ (aq.) Aigar uRafkda o S 8
STafd Zn™'(aq) BT Aigar ReR G S § | /MY 78 Aol fa9a 1 g9 Cu(Il) AT 3l Id
Jigar & foIU Cu’/ Cu goidels &I soidels favd uReferd &) Iad 2 | I8 faarer Jgifsd
w4 ¥ frferRad wiexvr gRT y=Ria fvar S aear 2 |

E=E +log [Cu”]

Www@emﬁmﬁwmﬁﬁﬂﬁ@ﬁmazﬁm

IR AT 2 |

Eﬁa =Ecw/ cu- Eriin 2
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TG (2) I8 W B {6 IR E,,, ,, DIRRIW WA E  Cu’™'/Cu ¥ E el gRac
E,. (9 fava) # gRade ogemm | 31 YR Cu’™ ¥ ST &1 Aredl ReR I@ax I fava #
Zn’ I B Aiadl § gRad= & A1l faaRor B e+ fohar S Adhar g |

3MATAH AT

RNiw Tebve - s Nie e faaaH — ZnSO,

PR @l - TH  0.25M,0.1M,0.05M

dIPR — 50 THTA - s 0.025M,0.0125M

qrec Hiex (Aregaes)— Th  HRFehe el — Th$ & 40mL
SERISE - W
yforar

1. 1.0 M ZnSO, 3R 0.2 M Cu SO, faergd gad axab & 4.1 & AR A
AT |

2. el BT fATaicR e B T Selagis! &I gadt oT Rars W 7 (I8 &4 fovd, B,
Bl forg <= H A-TIAr HR)

3. O 1 Al fa &1 A9 A1 81 91 vl g Bl Fard < |

4. 0.2 M CuSO, faera arel §1dR & I9 R 0.1 M CuSO, faeras arel i ! &
| STaIT 34 1 AU W 31X Al g e o |

5. GfshdT BT HIUR Fethe B A [l & AT QIBRIY FTEH B[R Fehe & (e
P A& BT el g1 A & |

6. log [Cu™ (aq)] IR®feTd Hx 3R bR Cu(ll) @ Aigal & TA$ uRad & forg
E., .., GR®fTd B |

7. Cu™ M &I fafi=1 Afgdmel & oy Cu™(aq) / Cu (s) Seldgle @l Seldls
g & A AR 4.1 & AR RIS o |

8. Aigal & AT A fava & fa=Ror &1 ITh ¢ foRTH (E,/Cu) & y - 31T WR
3R log[Cu™ (aq)] BT x- T TR & |
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geror gl 9o faua wst o1 Rers

9. [Cu’(ag)]/mol L' | Log[Cu’(ag)]/molL" [ E_,/V E(E.,./Cu)
TN & 9T A
1 0.2
2 0.1
3 0.05
4 0.025
5 0.0125
g

el & MR W IR foRg |
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(4) urafii®, fgdiae 9 gfiae Yemisid A iR & oo

INT—13

Sew-fd W Frfe gared A, B, C # wafis, g 9 qdgs

UchIgifoTd 8 B Ugdr BT |

gegor wRofl
$.9. 9T geor s

1. | & 4 PE® garedl 7 1 | 8 Al faey grrfied g fgciias
G C-ARGS CIE B I CoN UehIeiel 81 A
PG TS IMAPHD g
[EEINERCAERINES a T

AR T A PIg uRacd | JAID Veblalel
Tl U4 Pig om@ey el | SuRerd @

2. |1 el uwerd 7 5 el | gre Od s@ey SNIRCARNCIRY
HE  AfHHD AT il ar
IESINES 5 fife 918 wdq s@e | fadias Vepreid

ar pil
S 30 AT a1 Zad | U Yeblsliel
3aey a7 gurer faeaa | SuRerd ©

3. |1 el yamel 10 fRelt SR | Reg AR < IIAd Yeblgiel
BT BIEF 2T FARTSS H 0. Bl B
01 Ufrerd faeras + 0.2 7 | areng AR < fe<ire Yemrerd
N-sIRimAE S e ar a
Tl S¥® ¥ 80° TR ITH R | BIg T T8l SRIBEANEATY
2 | SR ®

IReTH — & T uared A W urrfie | B fgdiae den C o Yebieiield e
IuRerd 2 |

HIfie wifts Affrpd® — 13 i sifaarss 7 1 el 9rs IorgRa ord
AT fRaTd 2 vd e yde 25 fAell 3mgd e 9 ag axd & |
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(5) yrerf®, fg<ias 9 qdiae Yfewa UMA 9 Jiar & adieor

YINT—14

@R T wrdfw et A, B, C # greifie, fcdiae @ et Yt i
Pl YA BT |

g&or grofy

%9,

T

g&or

Frafae uarf + A HCI
3101 BT 3UST PRDb 5 A
ASA  ARgISS BT SUsl
STl faeras fema 2 |

g agarec & A
N, qaa 8l ©
g7

T gd T BIT B
T
3G UT BT 8

Y gad I o
Bl ©

JATSATATS TS S URIETT —
Prafad gt A + Uehlarell
KOH + $8 §8 JFaRIGH
STARY TH B WX |

EI—UTeAT 37aeTg

STEATAT BIEHC TEToT
Prafae geref B + s HCl+
T AT H 5 fyell e
FARTSS PSS ATHISS
gfred®d &1 1 el
NH,OHSTA®R &RG BT &
TAT T UG H 1 el
Bk

TN foed U
BT ®

Afreemarerss frAfor —
FEfe TerRt C 4+ A
Vehleld + 2-3 4 AR
IRSIZS HATHR SvST HRA
TR TR oIt S™& # 80° IR

T A 2 |

IfRemRT — &3 3 uaref A# urrfies | B fgciae qen C Tifigs e suRerd 2 |

k sk ok ok sk




AEATg—7

HiRaed g
(VIVA-VOICE)

1. A fQeayor

U 1.

U= 2.

UR- 3.

UR- 4.

YR 5.

UR- 6.

3T st dad 87
Ig Ulshan, fS A fIerae & =1 I & A1 Yol fohdm &1 aTel 3Tsia
eI BT A F1d &Rd & AR R 0T gRT S7Ea fAeras &1 Arsdr 9id
P &, ST HEeTH 2 |
SIFHTIA fheil YR & BN &7 I7ab A qaral |
IR YHR & Bl & | A g—
1. 7 — &TR TATUT 2. SUTIFIT IFAGS 3. Iaeydi Sy 4
R A STTATI
TAHE A (e e &7
ST uaret fifRd ot gR) R €, I Ui AHE dEed € | Sl faRivarg g9
THR &—
1. JATABHTH g STIRAT H IUALT B £ |
2. Fiftsa et # Sl & faera 81 oI € |
3. faetra® # sruafed (Decompose) 81 B & |
4. %Y B4 E 31R a1 ¥ T Y&l 2 |
5. 970 D! ¥R dTel BN &, d1fh die 3§ FfE =0 81 3iR
6. T THY T TS Y& IR I LS (composition)
# sruRafda a2 |
TIH® A dTel BI—hI 3 uaref 87
ot Na,CO,, ifaiferd ord, FaRif® 37, K,Cr,0, B HIIH dehe,
NaCl,AgNO, 3nf& yrerfiie A a1t uaref € |
fgda A frdt bt € ?
I U=t ST HUR & 7Y 7o 3 & T QX T8l B @ SR RS Arap e 32
NS ArABR e8! g9 ST Fhd 8, T Ad’ e € | SETeRvl & ford ey
gTgSRITgS 3R SThTe~d 3, fgcha arde @) Sroft F 3 &
HAFHIHROT (standardisation) & STUHT T TR B?
1d faera= # fgdfias w9 uerel @t A3 dieax (ST, approximate) faera
PR &, TR SUYAT A AT & A1 SHDT AFATYT BReb Fel' AT AN DRe
2 | 39 UfshaT BT ‘HAHIHRT BEd & |




IR 7.

U=+ 8.

U= 9.

U=+ 10.

U 11.

(117)

g P I yared & S Tefy wafie aee ar T8 8 R Y S9e fAerd wofie
AMS B a8 UANT fhy oI 27
J HoTel FqUT, I Hel (efflorescent) @lel <181 B ©, $9 101 H /I T € | 91
CuSO,. 5H,0,Na,B,0,. 10H,0, H,C,0,.2 H,0 312 |
U1 AE faera H- §91d 27
greIf¥es AT UaTel Bl HEI—E! (accurate) HIAT AIAPR AifSd [Aedd & HB
I # faerg oxa, 3ree! axE featrd € ud 3iR faoie fAeradss areT a1 e
IR RS G fRar o 2
ATsdl T Bl URISIT  (percentage), #Iefelel (molality) 3R AR
(molarity) fafer & aR # gari |
(1) uferera - f&=0 Aiffres & Rtaw 9™ 100 3™ e # 9o &1, 98 SaaT
gfererd faera= dearar g |
(2) AraAferd : f= AfTE & U™ et &1 H=AT ST 1000 U faarad # faery &
Arelferd HEamdfi 2|
(3) AR : foeft s & ™ A B T S 1 olex e # fae =
AR BT 2 |
afe w I ygref &I V fAel faerd # gl Sie 3iR uered &1 enfoas
SHE M B,

v o 1000 wm 1

o\ o,
m V dIeY  3JIMvdd g |1

ATTAT (normality) TR BIHIAET (formality) & AT &H¥ ad R &2
(1) IFteaT (Normality) : fit A1t & I Joaia!l RN &1 G&A1 S T
ofTex faeraeT 7 faerg 21, S AT erar e 2 |

IS T I i AR BT uarel &7 Us <liex ia H fderd § df 98
A faeras BEarar |

Aerr = Wk 1000 JE w=Yerf & U H /3T
E 4 E =Ugre] &1 gl ¥R
V= faeras &1 e fHens

(2) wrfferdt : fa A% & F (formula) & MR @1 I H 7T ST U oflex
I # Ao 21, 98 S9! BT fordt HEamll B |

s 1
HIHI T = X
SIA A BT AR I H

Jod faeg 6 wedl €7 o fawg o sifom fawg 4 arm s 27

37X

3rgTae # fora famg wR arfaforar ot 2Kt &, a8 gou g S 2
I famg 7 oiftm fomg # ok 99 99 JIfaRad w42 &1 & o



U 12.

U=+ 13.

U= 14.

(118)

farera= # Yeror Ay gRad= grar 2 |

T8l o Ud W GAqDb, BT AHSTRI |

(1) 9181 AP : V4 TP, T IFATR I & 31 7 ST [Aedd & d18”
UG DR © | AT B QIRT ATSI—2ATST IR T18 TR dax ¥ fIera= &g ol
TS gRT I AP Ol ©c R o &, W W & | 3ifce fag = <1 # aRads
AT B | O K,Cr,0, TAT HRA WA Aehe & AFAIT H UielRrad &9
AIITSS 4o BT TN I1e] GaD & WU H [HaT S 2 |

(2) T GAD : O JIAHHS AFAIA S IR W 8 AP BT HTH I & | 9
Bl 3 ga® BT YANT &1 far SIar € | S, KMnO, & /¢ H oax Fe™
3T & fIerae & wTer STHTI fhaT ST @ KMnO, W3 & BT HTH SRl © |
JMTIR® AD & IR H IR |

3T<IRe% Fad (Internal Indicator) 9 MRS ysref § el Ud v | gj\?{
SIFHTIA JMRY BT W U4 BIfFdhel Tl AT diah” # FAarg el & | 3 8, 9idre
IR, fhTederel™, e faeq, iffas ore, TRaipM <@ <, SEHhid
T, N - Wi Yeifaferds ame anfe |

SHTRITBROT — =T AFAIA H AT BT Frescl AT 3DbIs H ol 8 r3AR
GoIn

3TX

U=+ 15.

U=+ 16.

U= 17.

fIeTa @1 A= ARTerdT | ofd 8 iifd gareil # Wikl S9a Jeia wRi
@ 3UTT H B 2 |
G RRM TRHTIE &1 gRifa! JR a3l |
AT AL ¥ 31.6 31X &R TAT SETAT HIEIH H HHLT: 158 TAT 52.66 T |
KMnO, 3T 31 AT 3 Jedidh] WK 31.6 BIAT &, T HRa qrail |
31T /e H KMnO, &7 e TR 81T & —
2 KMnO, +3 H,SO, —K,SO,+2MnSO,+3H,0+5[0]
3 JATRATST & 5 URATY] U ATRATST & ST STRATHROT H BT A © | 37T
2 KMnO,=5[0]

S EGIN

a1 2XIAUIR=5x 16 AT =8

5
SR 158

=316

31c: 3%t KMnO, BT Jediebl Wk =

5
AT K,Cr,0, & ! 9IR &I 0T AT |
K,Cr,0,+4H,S0, —K,SO, +Cr, (SO,), +4 H,0 +3[0]
s K,Cr,0,=3[0]

SN

SIP VAR =3 X 16 g7 =8

6

. MR 294.18
.. 3R K,Cr,0,®T gelldl 4R = P =49.03



U=+ 18.

U=+ 19.

U=+ 20.

U=+ 21.

U=+ 22.

(119)

TR FBT B HTIRATDRUT DI FHIDBROT [RGB Jeddh] AR BT T BT | (Foiel
HRY FAT AR = 152, FoTel B Hehe TR = 278)

frifha TR § %R T &I MR BRE T (Fe’' —»Fe'') #
BIATE |

2Fe SO, +H,S0,+[0] - Fe, (SO,), + H,0

.. 2FeSO,=[0]

a1 2x IR =16 A g Tq- = 8

. R e B o] YR SHD HTfVgh SeIH b SRIER BT 6 |

STl B Aehe (Fe SO,) BT JAldh! HIR = 152

Aol BRE Aehe (Fe SO, 7 H,0) BT qlfd] 4R = 278

B IMITH Fewe, Fe SO, - (NH,), SO, - 6 H,O & 3ifaiIaxor oI srfufosar
foRIDHR AT IR BT T BRI | (M0 G+ 1 = 392)

2[Fe SO, (NH,), SO, - 6 H,0]+H,SO, +[0] — Fe,(SO,),+ 2(NH,), SO, + 13 H,O
~. 2[Fe SO, (NH,), SO, - 6 H,0] = [O]

7 3MMfOadh GIH = 8

.. T} AT Hehe BT el AR = AT0adh GH = 392

aifaRiferds Tt ol SffaRfTervoT oY fha foradns Jeifa |R Y 70T e |
(enfoge G = 126)

COOH

| 2H,0+[0] —2CO,+3H,0

COOH
-~ H,C,0,-2H,0=[0]

3Mfoaed g
2

8

T JAMIh GIH = 16 R

. ST 3TFel BT Jedldh! WK = 63

UICRRM TRHTIE dTet AT H BIg ad TIRT H 341 7Tal ofd 27

Rl UICRRIA WRHITE W gad Bl B BT © | 59 AU H AT
31T T B/ Fhe BT JATRABROT B ST & 9 USRI IR f[aerae oik
e | ST U &1 BT dfcdh SHd T A Tl fIera &1 17 T &
ST B, S ifos favg gerian 2 |

BRI JAITIH FEhT & A1 UICRIRIA YHIIE BT IFATIT B IR §HD (et
BT U T R TS B ?

SiE

U=+ 23.

SR TH T8l R B, Hifd g7 aHl yareil # fhar JH=g Q™ o) 81 9 2 |
e HRA JMITIH Aehe & Ao 31 T {631 S1Y a1 a1 BB A e
@1 Ao gRT BR& dewe # ifaRiigd &1 orar 2| fe Fror aiefs
ORI I BT HH AT SIATIA H ST |

SiTeRiTepReD yaTef a1 87 $Iehl Jodid! HR DY I bRl 82

I yaTef ST TR UGTe Bl Sifaiiad R W IErdd 81 O o, SadIdbRa uaref
HEATT & | S BRI IMIFIH Aowe iR URRRM SEhHe & AT H
K,Cr,0, MRIHRS Uare & Sl HifAd debe H uafdd &1 Sl 8 iR o4




U=+ 24.

U=+ 25.

YR+ 26.

U= 27.

U=+ 28.

(120)

SMRTAT BT BRe Tt # Sffa=fiapd Hx a1 2 |
Cr,0, +14H +6e — 2Cr'+7H,0
Fe¥— Fe''+e

JMfad gaH
JTRITBRD Y&Tef BT el TR =
UTT Seldg i & el
294
K,Cr,0,®T Jlldhl YR = =49

6

3T YaTf 9T 8?2 ST Jodid! AR b ST Bl o °

q uered S IArafe fAfhar ¥ soiaeid AT § a1 [T SifaRiieRor 2T €,
JUATIS YT PEdld 8 W— B M Jebe R UelRad Sghiie
STTHTI H T I Fehe AR BT BT FHRaT ¢ |

Fe© — Fe''+e

JNMoadH G+
3T yaTef Pl Jedldh] AR =
QAT T SATSTT P AT
392
. HRY IFITIH Fehe BT Jedidl IR = =392

1
KMnO, & 31gd199 3 9 H,SO, & e g7 a9 H,S0, & oI WR T HCI
BT JANT R Fad &7
KMnO, & 31199 ¥ HITHIST glggiadigs adl & ol a9 H,SO, STei &R fderg
B2 |
9 H,S0, & M W T9 HCl &1 YT =8l fhar S dabar Hifd a9 HCl,
KMnO, 3 {531 &xa Feikie 39 §91aT © |
FIT TG H HRA SFHIIH Aehe B WU TR B Fobe o [aara forar S
g7gfe T8l a1 e
eI | SHfer) b B Howe BT faera arg H W WR BRe dobe H ffariad
Bl SIAT ® | 3T S9dI AFG A= F8] 4911 S 9l & | Ife $9dT fderad
I AP & Al U8l $Hd] A=l A1d R old @ |
BRE IR AT BT UICRIIH SISHIFT & A1 T A H AT B
UR 1T aTell ST AThAT BT TR Il | 3iferd fa=g U= m gRRaci= 81T &7
K.Cr,0,+6Fe SO, - (NH,),SO, -6 H,0+8 H,SO,
— 2KHSO,+Cr,(S0,), +3Fe, (SO4)3+6(NH4)2 SO,+43 H,0
arf%mﬁ@q—\fwg%@ AT AT BT ST ©
N — Bf=ret Yrenfoiferas arat &1 | forwa |

S <>

COOH




U=+ 29.

U=+ 30.

U=+ 31.

U=+ 32.

U=+ 33.

U= 34.

U= 35.

(121)

N {7t Yrenfiferd st &1 et &% 991 2789 T $HIF4A1 27
oTST A1 N — Wil Yrenf=iferds st +12 fiiell NaOH  fderast &1 250 fAell &
ARG H TR R ¢ | gad e 89 W, TolR® @ 7a4 ¥ a9 gaaR e
TP STeT H ARER ] NS el <l & | §HDT T ST BAT & |

N —wf+ret CrerfAfers e Afaildd BlbR DIl I adl 8 PAREHD TRac

forar |

ST COOH COOH
o
COOH COOH
/|L 0 JroTHTae ARaT (B )
_COOH '’ COOH

o= >=N@ +H,y0
ECRIBIRSIEERINCUEING)
STSHINT AT A HRA 3T B IITRITDHROT BT A (Teh FHIHROT [T |
Cr,0, +14H +6Fe” > 2Cr' +6Fe’ +7H,0

Urel™ STSUHIM CgHITead 37 (E.D.T.A.) &1 93 forar |

HOOC - CH, CH,- COOH
> NCHZCH2N<

HOOC - CH, CH,-COOH

e Hfer srgATae H 3ifcrH fawg R 37 yRad bar siar a2

ART — AT T, el 1 # gRafia g1 Jar 2 |
AT STV orFet & 9 forl |

CH, COOH
NH <
CH, COOH
E.D.T.A. & fAT0T &1 FHHRoT foray |
NH,-CH,-CH, —NH, + 4CICH,COOH

(afrefT STEEHI) CRINMSIIEEASES)

\2
CH, COOH
CH,~ N <
| CH, COOH
CH, COOH
CH,- N < +4HCI
CH, COOH

E.D.TA.



U=+ 36.

(122)
E.D.T.A. ST QX1 I I3 | I8 Gaol 3l FT DTl 87

IR Ul STSUHIM CguHIfed 31 |
ST 6 s GF H AR URRITOT Ay gggior SR Q1 ATSgIo URATY] TR
Th—dh AT Foldg (= I & 3T IE Gl 37l HEATT 2 |

Ue 37, g8 fg—AATSil argall Ol Ca™ 3R Mg~ @& 1ol §erch: Sifeet Aire i g 27

SR AT R pK, = 2.0, pK, =2.67, pK, = 6.16 TAT pK, = 12.26 & T IdT Fereht
2 b Uerd a1 BIggio URATY TR § §STaR I8 Ca™ a1 Mg~ & W1 Sifcd
NP gArdT 2 |

UeT 38.  pK BT URT 37ef FHSTIaT |

SR 3T BT 3 B9 UR ST 3R MG 4T § ARy i &7 Iar © |
9 K= 1= Rerie BIar 8 | o1
pK=—1log[K] 3R pK,=2ad@K,=1.0x10" EaT & |

929 39. E.D.T.A. T 3T & BT 27

SR IRV ED.T.A. & HY ¥ Uhc &-d 2, Fifd 399 IR IR Iy
BTSSRI URATT] B 2 |
I8 A UHR & A adl o Y ,H Y  3IRHY' |

U9 40. SHGT [GAISTH Tq0T FAT SUFF |7 107 27

SR I AT R AIfSTH a0 Na,Y 8IdT § Sl IcfSd &R 8 & BRI Sudnfy e

g, S TRE W E.D.T.A. B! fderaar &9 8F & I8 1 SUIFi 78 2 |
gafer) 9@ fg—IfSTd a0 Na,H,Y ‘UrIifie AMd’ 8F a1 JE ©U 4
ST BIF B BRI YA B |

2. 3PHT4 1 OMTHSD fagavoT

U 41.

U= 42.

U=+ 43.

U= 44.

U3 45.

U3 46.

AP T B 873 b YR & Bl 27

Qe AT AP Tedl & AR URATY FHE Sl Uh AT P! A8 AMMHAT H AR o
gl 3R gt ifAfsharett # U= AHGT 991V & &, Heldh HEad & |

S Ag', Pb”',NH,’, SO,”,NO, 31f< |

TAF &I UBR & BIA & (1) 7l 31 (2) 8RB (MTRAD)

3T AT ETR I HAD! DI TR BT |

I Yard — el faegd sy & Uil 3 goiol UR 37T g7 98 1T © o7
TR ST 3{TT &I & ST C1, NO, , NO,, SO,” 2Tf< |

AR YD — (BT T TICY HT I8 91T 2 Sl U H eIl IR & 37TaeT
Jad BId &, O Pb™, ALY, Mg™ amfa |

T H,SO, | U8 S dTel 3T ol dh PIT—D I 57

CO.,S,80.7,NO,, CH,COO"

A% H,S0,¥ UgaT™ S dTel iR 7ol hIi—d I &7

CI,Br,T,NO,

ST fere & gRieTor fhy ST aret 31l Hetd & A 9amal |

qwe (SO,

HAD! (ions or radicals) BT fIH~ T H fawad IR ST IR &7 &7




(123)

IR AP IR oDl A [T a0 Aewiss / gRsiadigs e a1 = — =
faerdT (Solubility) E |

U 47, VT DI AT TAS FT HEd 57

SR AqYT BT FRUTHES T 37l H YT 1T & 3T SV B i ol Had ¢ |

U 48. €I Bl ARG (TRAD) HeTdh Fl HEd & °

IR AT BT IHTHS FIT &R H UT BIT &, &R Bl 9H 41 H8d & o = &R
(7TRIeh) A DHEd © |

T 49, HIFSTH BIai+e frepy aar grar 87

TR T | FHS10T 37R T4 9T AITSTH BIEFIC Pl I G STod & A1 ] TRE
I PR BT o & | 39 bR YT Bid AIfSIH Brai-e (epy heararg |

e 50. NAIfSIH Brate fspy qf graT SIrar 87

IR AdUT D AT HAD] BT Yoia: el a9 & fofw Arsad dee sy
ST ST 2 |

e 51, AIfSTH BraTe (shY I B Fe0TI BT GRIeTT a1 fhar ST Hahar 87

SR A (CO,) I &7 YR1eTT WIfSTH wraie fepy o 781 farar Siram 2 |

U9 52.  STold % & A e qTell I HI-aT 27

SR AN STS RIS (SO,) I STl T & FHH ¢ el 34 © |

ged 53, AsTOT § A H,SO, TR TH &1 WR PR T Bl 19 Fawell, DA FOH
IuRRerd & |Aahd & °

IR NO, I Br Mg IURT 8 F&d ¢ |

U 54, ASGC B YRIETT H BIA—4RT Booll e UaTf & a1 & HIROT BT 27

SR HTATRT Bl ARG Aehe (FeSO, - NO) T+ & HRYT g7 2 |

e 55.  AgNO,® faera &1 Tfie aiaet § it X1 STy 87

IR AgNO, F & USBIT gRT Jqafed &1 ST & | 37d: Iy=ed &I Ad & ford 3
S STl H XTSI R |

U 56, FAARISS B HIFC FARISS URIET0T & o1 b WREell ol Fi TANT | &l Sl
27

TR P FARTSS U&7 # e arell CrO,Cl, i1KF STel | FANT $HRdD hIffd 3Tl
1 <A B | 3ATCTY b IREe! ST SUANT 5T S 2 |

e 57.  SATel TNIE0T & fordl ifeHH &7 AR i 3 37l 3 A% fohdT SiTar 27

SR 9 HCL ¥ @Ifes9 &1 dR &I A1% fhar STrar & |

U 58. AISLT B dd GRIETIT § FeSO, BT ATl faetad &1 9l fAetrr Sirdm 872

IR FeSO, f[aerd 3ifties F#a I I@T I8 W Fe,(SO,), H 3ifadiad & Sl & Sl
TRIETOT H qTET Seq~ B 2 |

U 5. HIEAMIC & TR § BT I Faerh 2789 I B g & g H o1fdd R ad
gaTfed &1 Al a1 BRTT?

IR HEFC B RV H e aTell 19 e S Afass & | 39 IH & Ui H

gaTfad ST UR TR CaCO, T | T T U+ ST 81 Sl 2 |
g 39 19 & IfF R TP Faied dx- R GeTeld DHicad 18
HTEHT Ca(HCO,), I7aT B, R g1 & T 6T eI 7 81 ST @ |

Ca(OH), +CO, —> CaCO,+H,0



U=+ 60.

(124)

CaCO, +H,0+CO, — Ca(HCO,),

APhIES ol ¥ e aretl 3 & A qars |

3TN

U=+ 61.

AAhISS ol | el aTell 314 &1 1 eSgiol dehigs (H,S) T |
oS ice | 1T fihee U9 WR H,S 199 yaTfed &Rd IR IHSIAT dTall T fhd
garef &7 BIar 87

IR e vHiee | ¥ fiheer U3 BT FHDGIAT Blell T ofe Aebige (PbS) 74 &
PHROTBIAT S |

Ued 62. ASHIST HAD & UNIET § DIA—HAT I Mherct! 8?7 WRETell I Mo arell 39
T BT 3T K,Cr,0, & faered i {7 fiheex 05 WR yarfed &)+ IR &1 39 s
TgTef & 9 & HIROT 7T 27

SR ATHISE AP & GRIET0T H o T3 ATRISS (SO,) 19 el & | 3 iy
K,Cr,0, & faeras & ¥fT fiheer 03 WR yarfed &_1 OR &1 37 HIFTA Aebe
Cr,(SO,), T4 & BRI IAT T |

T 63, BR® VHICE BT T ST BIaT 27

SR BR$ VAICT BT T AT BT 2 |

U3 64.  AgCl &1 Tdd 3rderd NH,OH faera= 3 &rf et 1l &7

IR AgCl &7 ¥dd @8 NH,0H fdere # Sifed Aiffies a=rar & S gereiiad
2 |
AgCl+2NH,0H - Ag[NH,],Cl+2H,0

U3 65. JMATSIZS A9 DI A% H,S0, Td MnO, & AT TH HA GRS T BT a1y
el 8 I A &7 9T 14 77

SR SIS A S+ 7 oY fperail © |

e 66. AR AABHD fhA—fdeT garl ¥ g9 I 27

SR HgCl, KI 3R NaOH ¥ e IfAdHHS a1 STl & |

U 67. YA AR gl THE & FHg AMHHDI & ATH Il |

SR UUH GYE B G AfeHS dg HCI 2| fgda 98 & |98 fiea H,S ¥
(3Tl ATeT®) B |

U 68. oIS Bl UM T fg<lid T THE H I ST BT 9T HIRVT 22

IR UIH TG H ofS PI IR o€ FaRTgS (PbCl) & wY H BIAT 7 fdbeg STt H
PbCl, 371 fdera & vd BfFa & a1l e S 7, S fgda S A T HS &
A1 fohaT R o€ TAhIgS & WU H AT Bl &, SAferd g ol Qi g
T AT R |

U 69. gl HHE & DIF—dIF H D Ulel SFITIH AohIss ¥ (el 81 57

SR fEdE 9 g W I T oS Uil ST Aewlss W 9ol € | 39 IaTeR
As" ITAs™, Sb” ATSH* R Sn™ ATSN* T |

ge 70.  fAedd 3 H,S UaTzd &_+ IR HHI—HT gl T8 & ol ol sl U= I 2aq A
YT 37T T ST &7

IR I faaad | NO,, NO,, SO, a1 Fe' af ifaiipRe Fg a1 Jeid SuRed

g1 a1 fgdi T8 & WRIev 2g sreid A W HS 319 JaTfed $3el U= Fohs &l
3T AT Sodbl UTelT ST9&IY 37T ST & |



(125)

TS 71, YA TG DT GHE AWDHHD RIT 5 °

SR A g BT g AWPHD JHITIH FARgS b SuRAfa H M|
EESENIESEL

U 72. A AHE B AUV & ol NH,OH &I Uget 3R NH,C1 &7 918 H STel?l ar &1
BIIT?

IR I WE S A& 2] If NH,OH BT U8l STeldl Al agef Ud Nl & Fei &
STTUAT |

U 73, JAI AE B AUV I g4 fg<lia g & B # HNO, STeax Tl SaTel STl
2?

IR Al Ao H Fe & 11 © A1 Fe(OH), T YUT 31aeTqvT T&1 81T, Fifds Fe(OH),
@ IR UM BT A9 I BT & | A Fe’ 37T 31 & oldi & [ageiyor
9T ST~ BN |

31d: HNO, & W1 IaTer q Fe' 3a ifaiiehd 8ldx Fe' =l d
gRRafid 81 9 &, 3R Fe(OH), & feiadl qUH™hd &I A1 &H 814 ¥ Jd 998
# 8 Fe' i &T qof  3raerqor 81 e & | S99 Y&R HNO,, Cr'” &1 Cr' # +ft
3ifaRATrd PR AT |

U3 74. Fe'', Al 3R Cr" fora—foa difie & wu # srgeifid gra 27

SR g1 gIseiaargs! Fe(OH), AI(OH), Td Cr(OH), & %9 H 3/@&fud e ¢ |

U 75, Aq g BT TG SMAEHHD 9T &7

IR g g BT AqE MDD © H,S T &Ry HIeas H |

UeT 76. U AHE DI THE AMbHD FIT &7

SR e g BT g SfidHe NH,OH &1 SuRef # (NH,), CO,2 |

g 77.  UTH G B A9eAYT & §HI (NH,), CO, e 9 g qafe /131 § NH,OH &
fietra Srar 27

ST NH,OH ™ & 98 8 U¥Id & ®RT (NH,), CO, T MA-NHRUT HH BT
ST H AT 3 BT AT U 811, S Yo HHg & Held| Dl A&
&R B ol i 81T Fiifdh Fo| W & Pl & faeidm Johd B 7
HH BIAT & STafd 3T & W8 @ BT & [Aeladl oG BT 719 e a9 o
9 3FaEIfO &1 81 A |

U 78. WSS HHE & WHE ST WPHHD BT FIT A9 o7

IR TS GHE & WG AMBHD DI 14 SISAISIH BIgSIo BI¥he Na,HPO, 7 |

U 79, U THE B SURTT § HiI—al s HCL H 991 faeTa &1 5Tt | T R WR
9a 37aeTT R 31T STl 57

SR 9 Ao # 9, RIS A1 QU & M 81 & df fAerde &l a9 & W)
SD FFAFARTSS I S & il T 989 < 2 |

g1 80. CI,Br T H Ha¥ Ugel BI ifaRiigd BIIT?

IR AR faa & A
/21 =+0.54:Br,/2Br =+1.07;CL/2Cl =+1.36
QU A1 BT S W 1 TG 36T AUAIS 7, A I Uge 1, v Br wd
3T H Cl T AT BT |

ue 81, Ife fgda 99g 9 H,S 19 Yaifzd &< 9 g4 faeras § HCI @ s 31 &1
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ST & T &7 BIRTT?

39 ReIftr # Cu, Bi, Sb Td Pb & HehTse QUl U ¥ A@eifid 7e] 81 | fderas &1
Ugel &1 g Hx 119 YaTfed H-1 4Ty |

A& A fIera HNO, H 91131 STl & O JIT—31 dhio-rsal 31 Feabell o7

HNO, &1 IuReIfT ¥ H,S 3iTeRITGHd BlhR Dlatlgs! T PI Tdd Uell Adey ol
2 A G TR & BB Aoblss Aol B | ST Yol 3aeror =& &f uTdT |

3. B4 1P [P fagaivor

U3 83. 1A fAcTad ST 9T a3 27
IR HdfD D § AedaIoId g7 BIdT & 31 J AT 81 Bl § | §71d M=
Tq o faee a9 2| Aifes® & |r daford glax fafi= d@ s @t
IR H 3T 3T & |
Na+C+N — NaCN = Na'+CN
2Na+S - Na,S = 2Na'+S—
Na+X — NaX = Na +X, (38 X=Cl,Br,I)
faeeryor & TieTon & 59 AT B oI Eﬁ\_rﬂﬂdvdl%\rl
T3 84. H@Waﬁrqﬁmﬁaﬂﬁ%?
TR oI faera & Aot HR¥ Aebhe ™ IR I8 &R ¥ (Na & H,0 & 1ef forar 9)
AfAfHAT FR& gl Fe(OH), T BT 18y 7dT & | I8 NaCN ¥ fohar axay
AIfSTH BRATIATSS §91CT © SIf BR$ SR & {1 Al BRE BRNRARS
AT |
FeSO, + 2 NaOH —> Fe (OH), + Na, SO,
Fe(OH), + 6 NaCN — Na, [Fe(CN),] + 2NaOH
3 Na, [Fe (CN), ] + 4 FeCl, > Fe, [Fe(CN),], + 12NaCl
et (g9 &)
S Fe’ &1 Fe'' ¥ 3ifaRiIdroT 8IaT 2 |
Ue 85. oI [ T ERT A qaral |
IR <A (AT &1 gRT 7149 |IfSaH ey & |
U9 86. oI fderad 99 § AIfSyd & I W 7 UreRrad & o # fordm S |dhdr
27
IR &, forar S Aot ® fdT K BT T 62.3° A<IUS Na & To-id 97° A< iiis
I B 8 ST 39 BTH § ofd THY 37fSh ATger=i ¥E+! ISl § |
U3 87. 1AM fderae &7 TTEIF BT T 3MTaeddh 87
IR IS A [T FIEH 81 & A 99T 31ef U8 & 1o el YR 781 83l & |
Ue 88, AIFSTH T T ATl & et # aIf <@m SIrar 27
SR e AfSTA AT g Ul A fohar wrar 2 |
4Na+ 0O, — 2Na0
2Na+2H,0 — 2 NaOH + H,
Te 89. NaCl Rieer Fgge faaa= & A1er 39d 31dery <l § Siafdh daRier (CHCL) &

1T ! T B P HIROT I3 |
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NaCl U& s AIT® 2, S fderas # smafed 8w Na” a1 Cl 3 <al
213 Cl 3mad AgNO, & S1ef fordm aRa AgCl BT ¥d fa8y < g, STafdh
CHCI, AgddIoTd ifTd 89 & HROT Cl 3 Fal <al § forT AgCl &1 g=aT

Solo TRIETOT R+ & o) oI faeras &1 g ATsfed orFeT & ATl SeTerT

o M efae AT § Arsco SuRerd 81 d NaCN 99dT & | Ife o™
faera # AgNO, et femar Sy @r AgCN &7 39 37@ery 1T & o1 AgCl
BT I ALY FHST ST FhelT 2 | AT TATor BT IR0 B o Yd AT o
farerre &1 AT ASfe® e & W1 STl foraT SITU d NaCN T JT9ere 81 SITdT

YPHTITHS T AT fhareid W8 (functional group) T wrde JIRTEH &1 a8
9T € S IS TARID 01 T FEiRE BT © | U1 I8 37T 3 Fardl & |
&1 T Brdfe AT DY S, AT 37R 77 3 3T FAT AFAT T Hebel 812

&R QAT & IR H A 7 UBR TR ST Fadd © —
T BN : BIHTel, praiessT, 3 VATSS IT UTSS |

T8 YRS BIHIld A8 & ol &RA & | D ANH & STeird 37dT

Vel IeTdh [derae  H 2—3 g SEAM BRS FARISS WA UR TERT I AT

3 C,H,OH + FeCl, — (CH,0), Fe 4 + 3 HCI

BRE FARTSS [dead # a7 NH,OH e {g—J8 &<a a9 a& e €, 59
TPH Tod! (ST 7 31 SV | SETel B SUST B 8, fh B oIl & | B FeCl,

JE IIE BIHifold g & ol BRI 8 | oATST AT HIaf-id yaref + et d131 4
NaNO,, + 1 fiell 9= H,SO, fAeTdx Eehl T8 &R & | Ugel TERT Alell 9T g9l
g S O B W Tl 8 ST 8 iR A 20% NaOH feras e ar - me=n

TR
2
9 90.
T 3MTITD B7?
TR
2
Ue 91, UBHRIHD g AT fhaTceAd AE fod dgd 57
SR
9 92.
TR
T 5d : 37, Vohlald, UfesgTgs, diai |
I 8197 A1 59 : BT, Aser AMfTd, VHIE
N e : B 3T AT BTHA |
HIST Tier : WReR
BT eTd T : BT
PHed dIGTH DI T - ATZGT Il TolfcSelss
RafRe SdY 71 : UohIgTel
Uo7 93. BR® FARTSS URIGTT B R B B &7
TR
SITeT T =TT AT BT T BTl B SuRerfa oriar g |
U9 94. ST BRP FARTSS D g7 &7
BTN
BT IS faorg pealar e |
9 95.  IaRA GIeToT fohdads foTd 3R & SR 87
TR
T AT BRI ST & |
U3 96.  oilaxA URIETOT & 3MdTS FIT—aT 27
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9 WISV & {Y JUAIE & oI ARLIbHI SEsiadMd 3R I BEra
Vfeserse d Fraifadfcrd g SURT BId &, TavHT  UNIeo T8 <d & |
AT, VAT oI VST g & 93 fore |

“N-> O,-NH, @ -C=0

) N,

HfeTer TRIET0T & IR DY B &7
afe wrEfe e § TIggo SURYd 2 df AISg! | @ SUReIfa & gdr
T & ol I8 URIeTOT vl © | ATST—AT Uared I9H Sa+1 8l fSid ot 3R CaCl,
AT NH,Cl oid € | 399 2 firell Vet Yedrefel feiras Saret ofd € 3fR 1 fivel
el 31ffdH® § BTH ofd & | BTl 1 T 7 BT AFEY AT IoTd U AISST T8
o1 SuRerfa gofar 2 |

@—NO L@— NHOH —<9T, @—NO+H +A
> NH,CI rfAHHD A8

ASCid~ig  Uohlard

U=+ 99.

T IFT IV ASET S BT FegATHD URIET0T 227G 8l Al 3 RIeTo]
ERICIN

3R

U=+ 100.

U 101.

YU 102.

Y% 103.

ASET 8 BT I8 s wienT 9l 8, Jifd J Afe it Sfeld ifidmH® &I
JUTI HRA &; T RV < § | §9 ford 1 uieror aoxem =anfed
oTST—AT AD + 0.5 el As HCl H 2—3 b TR e AT ofigi—1 SnCl,
TP STel B R 3—4 A9 TF TH &R 8 | 9 B - SUST RSP B ol
2| Bfa afe wfie 9 o1 wReor <ar & ar A 7Y gt | A1sel g '
AT TEI B |
ST AIATS S URIETOT &7 87
Ig Ufordfes gor Wiafesd urerfie T o1 9kierr 7, frad fafdee deor e
ATt B | AreT—a1 ueref + 1 el FRe™ + 3 el Vebiglell KOH faera=
eIy STt IR <fieor T ATl B |

R -NH, + CHCL, + 3 KOH — R-NC + 3 KCl + 3 H,0

Uferdfees rerfies VHIF &7 UR1eTor 6% v 27

oTST A1 Ugrf + 2 — 3 fAell O HCl+NaNO, &1 SUsT 3R |qw e 8k — 8k
AT 81 ATggIor 19 99 ¥ gagarec Bldl 8, il Uferbice wreiffie TiI (-
NH, 99g) &1 SuReIft &I g2ichl & |

STEUGITCIHROT TRIET0T T ST |

TE TRIET WIAfed UTrfies Tie o1 SuRef & gerar 2 |

oTST AT Ugre + 2 el Sal + 1 el A= HC1 ¥ 4 fiell e—48 @@ NaNo,
ferae (5%) femc gu fAemd & | 319 39 oIl |1 B— -elfel geof 8T Hifved Arel
(10%) & 2 fireft faeras & fard & | AR <ret sraerg e 2 |

VST F9E &1 IV qarall | 7 I8 [Feedredd dRIeToT 273t Telal Freearetas
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TRIETOT T B2
afe &4 17 uetef a1 0.5 fiell NaOH faers & 1T T o=+ U= IMIf+aT oF T
31t & o UfHeT A SuRerd 81 Aaar 2 |
R — CONH, + NaOH — R COONa + NH, T

T8I, Fifd S Taor ff ST TEvT <A € |

e Rieror & ford uarel + 2 fiell 9 HCl+ 2 fiefl NaNo,
fIeram (3%) fiemax R R gegaree @ wU 4 N, 19 &1 Mda vfrer 99
B SURAFT BT AT 7 |

R - CONH, + HNO, - R — COOH + N, + H,0T

4. I1e] y<Tell ® Brdiglss e, 991 9 Y9 &) SuRerfa

U3 104. Sfed 3IfAEHHS w7 8°

IR 98 I3 ST AgNO, fderie # NaOH fderas e ok T 3faeig # NH,OH
faeras firetrar € afds 3rgerd faera 81 ST, Sfel T J1fAdH® deeldr & |

U3 105. HIagSe a1 Bl &7

SR Y difeeEsie Ufeegss a1 diferegsiadl die a1 9 3iffie, a1 Sd
JUged HR R Y YT BId & PAEISSC HEdd & |

U9 106. HIEAEISST I SUATRTAT ST |

IR U SIfdP S99 & BT H AR IRR DI ol YaH & & | I Jaa (Liver) 9
TATE PO & ©T H IS ol &I HSRUT (Storage) B @ |
gD 3TETdT F BIRIBT Bl (cell membranes) & A 3T E |

T 107. BefelT faeras ukieror # ofTet sTaery aif o77aT 27

IR RUA FTSE (Cu,0) T & HROT ol fIera gRleror # @ret 37 T 2 |

T 108. el URIETT H THDBIT YT FRIY a1l &7

RESK: TG 994 B BT, ST IRl DI SIaRI TR STAT BT ST & THdb Il SY9T a9 & |

T 109. HIfeTeT (Molisch's) fFdHE a1 872

SR Hiferer AifhHG oc— TTTeiTel BT Yedhialford faea 2 |

T 110. HIfeTer TRIeTor # S+ 7 BT Seodl G adT 27

IR AT WRIE0T H A= (H,S0,) $laielsse I BRIRS (furfural) a1 $9& ged—~
gRafid &R <aT 8, ST oc— ueifel | foham axas S+ 1 %1 A1fiTeh qerem 2 |

T 111, 3TATIH 31X IR YATISH (Non reducing) THRT & AATH FaralT |

SR T TAT HhacI YD DR 8, STdfch FebI IR ATaATIH DT ¢ |

T 112. IS 9T 81 82

SR I UG A U Afed ARG Jad Brafid uaref g, fSTT R S=a 81 2 |
INITRIfE B9 H F VethT THIHT 317l & FE- A U Uifeliergs & |

T3 113. WS & (AeTgfee uieror § yre <7 9l |

ST UIeH & ARTSig uRietor # Ui [T el (Blue) BT € |

T 114. UISH TR AT BT T4 ST |

STR WIS &7 W6 (Coagulation) B ST & |



U 115.

U= 116.

U 117.

U 118.

U 119.

U 120.

(130)

I W A% HNO, &7 TH1d Jaml |

diel 78 S11d & |

et 3R a1 T &I 27

ot 3R T ST 9T 31T 3R RaraRfel & greVeex 8ld & | 3¢ SIefioaRigs W
FHEA T |

Tt 3R TAT H 3R TR |

S AIROT 19 R G4 B © | S99 SIRIIeT 9T ST 3fll ol 8IaT & | a9l
ATIRYT AT IR SI &I & | §7H ATABTLT AT HJ STl BT 81l 2 |

a1 a1 foIfie (Lipids) @ UR1eToT & ford QT uRieTor gar |

(1) foretaar uieror @iRR (2) Uehlell= (Acrolein) UNIETOT |

g&oT (Huble's) faeras @ 8?2

geel (Huble's) fIerae : &1 T a1 & faera=l &1 A7 &, S SRS (5%)
BT fIera TRl # a1 ARRe FARES (6%) STelid [Ie@ # IR &_a a1
gl

geeT UNIETT & T HEdT (importance) &7

geeT TRIET0T AT H [ocd B0 W gaar ol ST g1d a7, foraw aife
@ ISl I7 IHT B T Il &7 T & |

5. B ARSI &1 ffor

U 121.

JMATSIHTH & fehcol BT T gdrel |

SiSN
U 122.
[SiSAd
YR 123.
SISk

YU 124.
[SiyAd
U 125.
SISk
YR 126.
Siykd

U 127.

TSI Yol I BT BT S |
Ufre] VehTa il W JATATSIBTH ST+ T AHIHROT foraT |
C,HOH + 41,+3Na,CO, — CHI+5Nal+HCOONa +3CO, +2H,0
VAT ¥ STRATSTHH 1T BT THIHROT foraT |
CH,COCH, +31,+2 Na,CO, — CHI,+ 3 Nal +CH,COONa+2 CO,+H,0
arerar
CH,COCH, +31,+4NaOH — CHL +3 Nal + CH,COONa +3 H,0
JMATSIHTH T 31T L WU, T qaraiT |
SMRIEIHTH T 31TE I WYY, M TS MNSHIT ¥ |
JTATSIBTH BT ST 13N |
SATATSIHTH YfCRTET (Antiseptic) ® |
FetoTd — f39e (Claisen - Schmidt) 1f3fshar @ 87
I T NaOH faerae a1 SuRRerfcr § WRiAfes Ufesergs oiiR Ufabfed dieq (@
YR Ufehel BIEH) & FE=- 2 |

UHICU TS T 318, U1 Q4. A1 FdTaiT |

SiSN
YR 128.

IS BT NS Q.U 9H BiTAvess ¥ |

Vel & WRiieUfHeTgs a9 # IR (Zine dust) &7 T SYANT 87

3TX

U 129.

FRTeRel UTel 3 SuRerd iH rgfeal &7 uee &) acl © 3R Vel &
SHTeRATPROT 8T B <l & |
e S @ fFHfoT T FHIERT forT |
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@— NH,+CH,CO-O- COCH, -
@— NH - CO - CH,+ CH,COOH

PIT FUBROT § H,S 99 BT THIHROT fora |

BIY IUBRT & JURTE (waste) H DIF—DIA A U1 URI I 27

BR¥ Fehe, Y T H,S0, 3R §B AT § HRE debe |
BT IUBRYT & JYRME ¥ FeSO, U B FHI ATST wlig ol i et g7
Ig el gof 99 a9 H,S0, I fhar ke Fauid grgsio §91dT 8 Wil R

Tt € T YT h¥dh HIH Jeth< 1< %|

Fe,(SO,),+2H — 2FeSO,+H,SO,

BRE HIFTIH Ao BT GavT A 3R G for |

HRY ST Aethe BT TART A AR Fa0T (Mohr's salt)
Td 3 [FeSO, - (NH,),SO,-6 H,0] ¥ |

AR TG B fehyeol BT T Sl el AT BT BT 8 |

7% 130.
IR FeS+H,SO, — FeSO,+H,S T
aq
T 131.
3TN
U9 132.
Fe+H,SO, —» FeSO,+2H
!
T3 133,
U9 134. AR 0T & fohee el BT T I8l |
U3 135. ﬂﬁ—\’ AdUT o1 EﬁH‘iHr\ICbQUI Irt\*ltell [

FeSO,-7H,0+(NH,),SO, — FeSO, - (NH,),S0,- 6H,0+ H,0
278 132 392

(6) gss ¥GTA (Surface Chemistry)

YR 136.

TR GT gafoRi il Gict R el & ?
T et ST & (faeTrae) BT 30T 3R BT PR 8, Sv& wd=Fl qem d |ief S
%d BT UfaHd B &, S8 gaforrfl Afd ®ed & |

. U {6 ded 27

IR U UhR Bl dldilgs g, forad gRergor aregs g aRferd grawer -t &1
TIBAR |

. UGBS T BldT 27

I8 Tl I U T IR R | HBTId BT 2, S URIRNGRS H8d ¢ |

. USR] (FARITBRS) & QI SQTeX0T 9arsy |

AT TAT AUHTSH S AT B B 2 |

. PIcilsS ® &I IS SIfT |

T T e Pleiiss ® SR © |
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. SIRT 9T ZafdaRift Aiell & g—<T T8R0T 913y |

SIRI Hi—ICTd A= eI 3708 & Yog A |
gafdqRrfl Afd— BR& eSgiass Fe(OH), TAT JTAIH FehIge & (Ar,S,)
it |

. TU ¥ IURT PIFET U1 URRISHHE BT BRI BT ©°

T H SURYT B, URRAGHE BT BT HRAT R |

. U (3FeR) fhd YR @ 8Id 27

T T YhR & Bl & —
(i) &1 BT STt # gREYT (O/W UHTR) AT STt SHRH
(i) e BT STt # gREAYYT (O/W UBHR) AT At AR

. U U1 SHRI Il <I+1ah Sita | fcfeies A3 H Ugad (T Sl @ |

o

. e ST H URRITEHROT BT b Hewdqul SUANT TSy |

FHUSl W T g qar M9 sAe & AT gRT A% 8 B ufhar 4
JRIGTARYT BIAT & |

(7) xrarafTe deiTfad) (Chemical Kinetics)

YR 146.

AT & I &Y BTS IATST |
ATl oflex ' Ahvs ' (molL™'S™).

. 19 S TR AMATHIT B I R T YHTT BIeT 27

ATATITAT 19 g7 TR fAfhaT BT 97 gear 2 |

. arfafshar &1 9 frd ped 87

B Iffhar & 9 & a1 fhdl IMHRS I7 ST BT ATvadT H gRddT Bl
I AT BT I PEd & |

. TS AT IATHAT & I H T A B P

JABRBIT BT ATl T TR JAThIT BT T dadT 2 |

. IIANIThE AT dAT IATSISS AT & 7y JAMWHAT BT JIAD THIDHROT

forfam |
25,0, +21 = 1,+S,0.”.

. it st sifwfear # siffere @1 arsdr # gfg & = 39 afafear &

I YR Dg YHTG &1 BICT, AT 5 AATHAT BT HIfS fber= sRN?
g STATHAT T DITC BT & Fifdh YL DI AMHAT BT 97 Al IR R T2
IRATE |

. difocd A BT Uh S8R0 I3 |

SIe O, difocsd Aol AT TediNd Vol BT ISR & |

. e favg frd wed & ?

Ted=l Vol & <l Soiders! © §1d & fad=aR of Aol favg ved & |

. fIed 918 % 9 (emf) R BT R ?

9 el § 9RT Yared el 8l & SS9 99 hATs IAT TS & U= favd g
T IR [IEId a8 9 PEAMN & |
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U9 155. HFD SAdLlS (B HIFT ST & TAT SHBT SoAders [a9d fhd=r g1ar 87

SR — A BERISH Bl AMG goldgis AMT Sl & i URUET & IR §ADI
SolaglS fava 1 /9T ST § |

U%T 156. S Al § Ugad el d VTS Farsy |

SR— S I # Cu &) B8 DATS & BRI B &, ST fh CuSO, & faera= #
BT 8 AT Zn B B VIS BT BRI Bl 7, Y ZnSO, & & faera= # @1 Sirem
2|

T 157. edf® Aol fhd e & ?

SR —  Iede A a8 fagfa varafe 9o 2, R I/mafe Sorl @1 faga St |
afRafid foam Sirar & srerfd SuTaerRl) XA srAfhar | fagd S &l Sl
2l

Ue 158, fa=]d RIS ¥et H VTS TAT Heils & (278 T1 31 WR 81 dTet UshH qaisy |

SR —  fIgd IRfe A | UAre ®oneTd Bl o, O W SifaRAIdReT BIaT § def

PATS TTHD BT & 7T TR SHIT U= BT & |

k sk ok ok sk



qRRrs — 1
HeATH DI ATSTT

YT TKIET B YT Bl wURRET Ud SThaToTl
Y : 4 T quries - 30 R[ATH IS : 10
Y3 1. IITAd-THD fageiyor

fgaTHTas &=, 1T faera &1 Arsar I Ul oflex #, AreRdr, Arterdn ar
gfcerd gl SId BT |

3h YR =11
& favrer :
(1) B ® SIBROT BT T SUANT | 2
(2) A2 UeToT AR GTHT TAT 3fhi bl ATRfH 3 B AMEIR TR T | 11
(GT TreToT ARfoT)
(3) I gd Fferd IIATAS Ve A feh FHIBROT 2
(4) T G BT SYATT BB AE! T 0T HRAT | 2+1
(5) TRumH — 1% Ffe d 2
131 5% I a® 1

ﬁe—wéﬁﬁéﬁmﬁmﬁmﬁmwﬁwﬁw@ﬁaﬁwﬁw%ﬁ
Afesl gIRT 3frdfed faam STy |
g AT # 6 I YR & U39 814 91T ST YD o H TeliT—3Tel T T

S |
Y9I 2. 3[hId=1h AMTD! & 07 § J Foma= T ST g1 BT AN fIToIToT BT |

3P YR = 8
(a) ZEORIAD DI YgT
(i) e &1 RS geror 1
(ii) A BT FregaTe® uRieTor 1= 2X2=4
(b) D DI UBTA
(i) 98 DI HHNTT TRIefor 1
(ii) T BT FreaaTcHd usieror 1= 2X2= 4

AIe — US o9 H FATH TF UBR & 8701 BT YART f6A1 S <1f2y | &1 4 1fde
fenfRral &1 wmm fystor 7T et a2y |
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o

Ue 3. BIEId AINTH H Y YBTITcHD THE DI U BT |

3P UR = 04
(1) Wi eraxen, <, T fofemd @ uf agR 1/2
(ii) Tferh e T WA BT uRleroT 1/2
(iii) I1fTe % N T DI gga= BT 1/2
(1V)Wﬂﬁ€zﬁ%ﬁqwfﬁrcﬁqﬁm 1/2
(v) fehaTcHs g &1 [FreerdTcid usieor 1
(vi) fshaTces g &1 Hel g Ud AR G

de — w%ﬁwwwzﬁmﬂ@mmmwaﬁmﬁ
H 31 el o JAH T T9E el fHer T a1y |

(arerar)

ged 3. @rel Uerd & A | drafegse, a9 a1 UIeH & SURTT &1 Siia &1 |

3h YR = 04
(i) Hiferes sra=er, 3T, 7Y 1
(ii) A8 BT HEI—Fe! ueor 2

(iii) AET—HET YA BT
e — w%ﬁwww%ﬁw—ﬁmwwﬁmmﬂwmm@m
for=gt Y I 9 a1fdrep faenfelat & g &t a1 |

(3rera)
U 3. PHIafP NTdT ABTa - D BT favas &= |
3 YR = 04
(i) Rrgr 1
(11)??%@@3%]%@[ 172
(iii) ITefTTeh AT FILTD 1/2

(iv) <&
qIe — YIGIHATIR Uid wNEﬁW@J’fEﬂW%&TWW@QI%W
farenfefat @ a1fdie &1 U FH =Ll 8191 =fRU |

a9 — w3 Up 99 # ude fenedt & forg gord—gure g a1y |

U 4. I 9] STRTRT UART $HRAT |
3h YR = 03
(i) g 1/2
(i) fafsr, x~Araferes T dRoT a1 VeroT 2
(iii) gfRoTH 1/2
e — yd® faenedt &1 - AT smdfed favar s anfey | fosl o 1
faenfeit &1 v I § YT FEH Tl 1 ARy |




UR- 5.

UR-6.

(136)

FAR B (GRS 3ffierg gReae) 3 AR =02
TAE—E D A 3ifhd vd gwaneRa

(a) 30 ¥ 31fdrw UART 2
(b) 20 | 29 TH YA 1
(c) 19 T ®F TIIT 0
AiRg® ue 3 IR =02

IS faemedi 9 RAaH 5 Ue qu 9 A2y difds Frqui fawa avg T gaf gemeft
BT Yol AT 81 T |



10.
1.

12.
13.

14.

aRRrs — 2
YAl 4 &R &)+ 3q 9 Fder
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(Primary Treatment which can be done in the Lab)
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