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13.1 ATRIHITT 3T TUEEA AL TATATUT Wbl oF &a

STTRARTOT qen STq=R siffsrand wrafaes stfufsransti o1t Aewerqul deees o
21 TR RO o ST STeRdIehTl qefl STT=EA 1 SoieR Tl & &Y
o T YR @1 ST Gehdl &: THT Ushd T8 hIE TXAT] =1 A Tk A1 3Mfereh

F Bl ], ATl Tedrdl € IR o8 YohH S Teh TRAT] A1 ST T Al
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Cl+e - CI' (CI g0 T e =hl U30l; 3T99dH)
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T AT 7| T AR, FA el TEV1 HI 7, THAT I8 Teh SR HRH
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A H T R § Afueh O W] T SR TR H S ©, S
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&% fHfvea fem € feh grr e1o) o fopedt omaa o forelt Ty w1 efardienton
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Teh-qIHIUgeh 37T i SRR G 39 T SYRT 3Te9T oF THH il
21 3T o faw, Na', Mg®*, AI*Y, CI7, S* &1 SHTerfiehtol H& shsl: +1,
+2,43, -1, 2

e gl AR RS i SR -2 Bt @ W (F)
AT S Na,0,, H,0, ® H{eIeh{v1 §&a1-1 il g 3 (@) gW

sTeTsel (KO, ® —% 2l
H & Siadierio T + | Bl © 5o I8 2141 ¥ GASH il © R S

oTq § FASH HL € q9 —1 gl 21 Seeeoned, HCl § Hehl 3. §. +1 ©

TR CaH, H-1 21

T e w1 S AR § AT g@m +1 Bl 2

A Wep AfiTeh < fafee= el 9 =1 © a etfery o femget aeamo] 61 etierdieheor
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HT I —8 o SR 2

@rET famrT




3. Y% H&T TR0 WA + | 8 ik I8 31ag U e 71 safa &
TIESIST TCHIIST i el AR & +2 Tl €|

4. H,SO,TH I 1] 2| THIAT Tl STRAHI0 Henai 1 A = o e’
21 fe

+2+X-8=0
X=+6

AT H,S0, § TeH &1 SR §&m + 6 2

(@) NO3! ® Tedl WoIF SRS WA FT S He F -2 A
o) Fel |l Iuferd wRuTpsti #i stfedwtor HEmst &1 AN TP W
3IUfEerd e oF aUeX B

X—6=-1
X=45
N & Sifafeio §& + 5 ©

(¢) Clo; | X—8=-1

i arfufeman =i frafateg fadh o fafuai g wqfera fran T weman 2:
(a) St Hen fafy

(b) M seterzA fafy

13.3.1 sfierdiaRoT He fafar grr wgfera e

7 fafy gru tetem arfufran 1 wqfem &0 o feafafea o i 2

(1) SAfaforan =1 T TRl fa@ e1efq Rigfhaltied oMl o o
peiczul

(2) HHRIT H YE TH] i AR &A1 3Tk Hohd o S far@u|

(3) S AR i ey et st S § uiede 8 @l gl

(4) TS wREmEt i et gem § uiEde el Wi § S AT He
o yfq ] § gig = et i uRekfea wifs) afg s 9 At wamy soy
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(5) SfYHRE HT TEH Hi SR &A1 H Jig a1 HH hl, ATFhReD] qf
STIEIeh! oF A i AT F@ § 0N hiteh, SR hHiT)

(6) TIEGISH AT STFASH oh TSl THIHUT o Tt TRATI[ST 1 Fferd Hiferg)

(7) 1< ® HeiR O «ff gafea sifem)
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gqfera feran S 21

IETETUT 13,1: Nl GIOHRE i EEH 30l § Afufman i St € o -foeh STeEs
EECIS

(i) TR THAHF THHT B2
P+HNO3 HHP03+NO+HZO
(i) TS THIRO ¥ Y% THIY] & SR SHH! i ge forad B

0 +1+5-2 +1+5-2 +2-2 +1-2

P + HNO, —— HPO, + NO +H,0
3. PSRN Ao & § uiedd g 2l

| |
+ o _ . . +5 +2
13+HI\;O3 M HPO; +NO + H,0
l |
o 9 ¥ &
4. AfehReR] 1 TWH P IR N &1 it §en o gfg 1o &l &l s’
FH W

3P + SHNO, — HPO,; + NO + H,0
5. WOl 1 <A SR PSR N WRAmEt wi Hqfer s §
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6. G § O Ul H Ted & Hdferd 2l
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6.  TIICLOT SeTarRAl o THE SEAet S foh HaX aRenferd fan €, o tferient
HT W TT=g 37ef-erfafsman o oI stferdieRRor eref-arfuferan < e i)

7. Rl W H (srcig megw sifufeanst o faw) = OH (amia sy
srffemaneti o forw) Treftenor o =1 dt 9t TR =11 A 1R Sie ) Fqfera wifsr|

8. < H H,0O I STowdsh TF Wight H 3R O i TIferd it
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2 foreg o Toreql &1 gen SHf % 9 8 )

SaTEuT 13.2: Trafafad waE stfafean & e soee fafa gr ggfera

Cr,0" + Fe?t —— Cr'" + Fe'™* arefig e o
few 7w frmi @1 SeeE wRd g
=0T 1 31 11 : T THISRI0T | TTATY] o Hehd o S0 Sifadiehor S fafay)

+6 +2 +3 +3
Cr, 03 + Fe** —— Cr** + Fe™*

SROTIIL : Fe®* &1 ifediento] Ee 9 @1 & TafeTy SEehT TR0l eidl & 3R
Cr'® & ferdiehto] T w1 B @1 8 THfAY 39k S{q=9 Bial 2
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=ROT IV : aifafsransti =1 1 erd-stfafswmanet o @
(a) STU=A Y-SR
Cr,0> ——Cr'*

(b) STardteRYuT 31ei-3fafshan
Fe*'— 5 Fe’*

Teol o= Fd-stfuferan =1 Hgfea wifse
Cr,0> — Cr'”
TOTV : 9 AR i SRt tferdfieheor G | uftady gran €, dqfera i

Cr,0> —2Cr’*

BROT VI 3R VII : TR0 T T selaei=i &1 $a gen fafau) =l | y&s
TRHTY] ST SRR H& | 3 1 e €1 THfIT & Cr RATI[e shi Siferdiehtor
@ d 6 &1 giad g 2l

Cr,0> +6e —> 2Cr"

=ROT VIIL : 9=t % HY S 369 i dqferd &

Cr,0> +6e+ 14H — 200"

TROTIX : SR T@F H,0 Sest H 3R O 1 Fgfera 1|

Cr,0> +6e+ 14H — 2Cr'" +7H,0

TerdteRTuT 3Tef-STFATsRaT sl Tgfeta e
ROl o STER TSt for sifardierTor o1ef-erfufran o ergeRor fovan mn @
Fe’— Fe’*
(i) TR <A W Hferd ®, 3HferT eW ol =0 W S € e 7 @
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TROTX : 7 SPEf-3Tfafohanstl =l Se: Tt T
2+

Fe©o —— [Fe3++e]><6
Cr,0> + 14H" +6¢° —— 2C" +7H,0

Cr,0> +6Fe™ + 14H" ——2Cr'" + 6Fe’ + TH,0

”
Q

1. frafafea 5 9 e o faw dcl ot ST & [d Sifsa:

SiH, BH BF, S,0;
BrO; HPO? H,SO, HNO,
2. SYTRERTOl 3R STT=EA | SRt W& 1 oy Ufedd el 872
3. frafafaa o s wRel 3R o=@ wRe *1 fafau:
H,S + HNO;—— NO + S + H,0
4. fr=fafaa o fau sti-sifuafeen fafau:

3

2L

+2Fe, ——1,(s)+2Fe” (sef)
Mg(s) +Cl,(g) —— MgCl,(s)
I, + HNO,—— HIO; + NO, + H,0

5. Al Hea fafy g wdferd sifsa:
CuO +NH;——> Cu+N, + H,0
MnO s HCl— MnCl2 + Cl2 + HZO

6. Trefarad =1 e seieeM std-sAfafsran fafy g0 dgfem wifs:
NOj; +Bi— Bi'" +NO, AR T
MO, + F&"* —— Mn”* + Fe'"  atefta meam
Cr,0 +F&'—— Fe' + Cr’*  arciig mrezm

Al + NO; —— Al (OH), + NH, &r™ 9re|
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forerl o geu o 71e eifrer SugeE ? fon S wTetehed SR =Tetshdl R foeR fohan
ST 7 for 37h1 wferieran 3R emmaferss gfcRiem W) =orshed Wfakiel sl gkl il
21 =cehdl i L9 3T fFan <1 € @R 39 ohm ™' &1 AR H AraT @ @ o
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e S 21 39 e, i gr

1 1
L= — @ k= — ..(13.2)
R P

koh HIeh! o1 (i) o Gael § TehTell S Tehal & SI8—

@rET famrT




Terga-Tamem ‘lﬁ@;ﬁ- 5

() &1 I © : Tt
1 1 A
R p |
A
a1 L=k|—
| feoforat
#ir k=L— =S—= =Scm’ .(133)
A cm

=retehedl (K) 1 Sem ™ a1 100 Sm™ H =g fohan S 21

13.4.2 =(TcTehed Rl HIUA

fogd 2T9eI2a ) =Teiehed dTethdl Yol 1 TerEd | AT Sl 81 Hcishdl 9e T
Ifer & TSTEH < THMITR @IfeTn goiereie i wish gRI .
Fiee 2 alal i
TS S TH.3TE (SI) ATk Hiet §, 39Tt =rerehdl keh!
e Sm | ®, ifeh HEROEAT Sem! $ehTE STAM el

2| TRl & S | %@W‘%lqﬁ‘ﬂl?ﬁ

qUHIR  Seiagiel i i ol quiidn € IR A seleiel &
FT YR STFS F U 21 gEfere KU T A | [ | <A (pt)

@E%W%@W%ﬁﬁwmm%l —

Kk (GTeTehdl) = Tetehed x Terlisn
9 Tl w1 Tershard el 13,1 § § T 2
qrferent 13,1, 298 KW & Ta9iy uardl s anetehdr

e k/S em™ Tared K/S em™
TS S 6.0x 107 Toeer =g 6.1%10°
0.1 M HCI 35x107 qra 1.0 x 10*
0.1IM NaCl 92x 107 Hid 1.0x 107
0.1M CH,COOH 47 %107

0.IM NH,0H 34x10™

RO 9 2H I ® R engefl @ =rerehdrd sgd Se9 el € 3R 3G Wi 3R hiw
1 §gd FHI
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REIRIECRIRED] 13.4.3 HieR =ITeAehal

et foerem &t foRqa eTaeret =Tl foeaa o foe[a oTueed it arsd | R
FT T sHfe, faega Taeed 1 Arethar 1 fafieq HieR =Rl o €9 § T
fopann s 21

o~ TR TRl ek Tyera Gt arel faeram o Tk Hiet oEd 3199ed gRl s
feufirel | oqrr WEE SMEAT T ATTHRAT A B

T, BN 3 Fed T iR SEE kW w39 YER @

A\ 1000k 134
W= (13.4)

&l W M faer=m &1 dieiar ©1 89 95 Scm” mol ' B

13.5 STCTehal Rl UHTfad oA atl hleh

St fop sraren e € T forga STaseal ot werehdl St Wehfa o Frefeied Teepet
R fasft B

(‘R ) T 3T ohT TATE: IEd STIE! T ATeThdl SHoh THE o fefafaa
fagetl W faRk =t 2

(i) ot a1 Uelel Sed 31T ol dgd STI5A FHH I <l € THfeAy
AT ARl GHM A5dl & Yool dgd STIeed U 3TUedhd wH et
2

(i) STIAL Sl HASTeRar: Sod GAlSTohdl Tl 372 Afeeh 3TeeT J8+ &
& 3R zafen o = Harsehar arel STl 1 ST9en SAfueh STeT g
F &1 3H YRR Sk <Teiehdl FH HaASThdl aTel Sgd =l o i
el 2l

(ifi) MTEAT @t TTA: 97 A TG IS A B 2, SAEN w1 oA ast 9
& HUN 3N THAY SHHT Teiehdl a1 A4 Bl 2l

(@) AOEH: Sgd ST i wTetehdl GEEE: Yo fEilt arvme o sl 9
ST 2-3 a9 aGdl &1 AIHH o "G+ W foees S A vedl € 3R
P Aol § T e B 1 oot degd sTamedl i frefa o St qroHe s
TEh! fodisH &1 A1 o€ Sl ], gHfiT =reiehd Sedt 2

() Argar

(i) A=At F A =Tetehar (K) ahT Iiad=: s& faera 1 aqesor fean s
2l SHeh! =reTehal i HH B Sl © ST kfaer@m & lem® ST § Sufterd
Geft ST T ATeThdl 9 R 1 S @ 1 H01 fohan S 2 q el
H1 & ufd cm® @t wedt ®, 1 koff %W B S R
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CH,COOH

C

o 13.2: Tr=ar & 91y =ik § 9Radq

(i) H=dT & W1 HieR AT qediehl Setehal B URad=: w9 foera 1
TTHIOT Feha ST & G S6eh STl Bl W Hedht §1 A B 39 YR FREf
fopan S 2

1000k
mT M
T8l kagd werhdal € iR M HieR gl @

A, ¥ T8 gfE T HREHI o IROTEET 21 WA H FH B W kSR M I ®E
Td §1 3 <A A " kA I B BT FT KT HI E T G FRE M T
IEM I KT HI ¢ iR MH FHt 9ga sifue € gufa ‘He’ aftom F
agdl €| oAfeh Jeet 3R el S TIeRed Tl & W fafi= YR & =7aer
T & (fo 13.3)1

\(Wégama—{q)

(gTaga 3TqeEA)

Am

Jdc

o 13.3 : Tr=ar & Gy e’ Trcisal H 9RadT

ot 13.3 9 B 71 2ia € o TRl i W Yee 9gd STaeed S KCl % Aler
Tkl | gfg Tgd oR-4R T 7 SR HE Tl st R WA =4 o1 ©
v gaet STTEed 9 CH,COOH # Tt &t W A #fiR-+fR Jgdt T wafs
3R AR 9 FE W GHT Ot F gg et {1 T YeIol ki T YRR e foRan
ST Hehal € ek KC1 T Foiel Jed-3TTeed 7, I8 Feft Frsareti W quiey 9 foaifsa
B S @1 |t oo o, | faadia s § s sifues g @ SR gt
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Akl 1 Al HH B Sl &1 TIHOT HH R SR -AAH 5t o HH il
7 IR A S W el e € e HieR etk sedt €l

T 3R, g ATeA o A faeral o HieR-<ershdl w1 el 81 THT Sael oea
AT ok ST TS (STEAA) o R il B foera w1 el s W
I 1 TR dedl € FTad el &1 9 98 Sl € 31 39 hod®y 3o
A H! HIeR =ethal § st ¥ 9fg el 2l

13.5.1 HIeRTH9T am

HIAUSHIN A FIHT IR G H Foed - 3TI5IdT h1 3T Il TR HIeR =Tetehl
A HT| A Y&I0n o MER NI4T I8 Fhd fermen foh oHd a1 | d0®
o, ToR[a-3Ta9I2d *1 el =Teishdl B Tk A= 91 &1 I #:3d1 21 7%
IS HieR STETTeh SITeTehdl HEadl 81 S 379 &0 1 39 YR favero
o

Tereh ST, TR -STeed shi et wietehdl W Uk fAYeId A 1 ARIEH el €
S g Al H Iufeerfd W AR 8T w

TE A o TS AT 1 IS 20 e 2l
A TId R TF @90 S8 KCl o oy Hiek dashdl 39 YR for@ Tehd €

A2 KCl = 22K + azcr!

HHAT, G T WG A By?ﬂ@f a0 o fAIU HieR =rctshdl 39 YR foat
SIS

A (AB) =x Am (A +y A (B)

TET A A T W HieR-aewdl 1 gaw ¢ 98 o 3da Jea stoee

T AN TR AR AeTehdl TR ferd F B S fohan St € fmer A o1 sttt
fafer grr o 7 R 1 TR 2

JETET0T 13.3: NaCl, HC1 92 CH,COONa @ T ) 5we1: 126.0,426.0T2191.0
S cm” mol™' ¥1 CH,COOH. & fa y = dfisfera wifsm)

gel: )~ CH,COOH = 2 (H") + 4™ (CH;CO0")

= 2H)+ A7 (CI7)+ A" (Na™) + 1°(CH;CO00™) - A1”(Na¥) -,

@rET famrT




Afee-
et TTfaet
[ io:

1. <Ea el o faered fagd #1 weH e w72

2. =TeTRcd 3R HioR dTeiehdl i gRwfd i

3.  clehcd U8 wTelehdl i SREAl SIfST) i
4, TH Sgd AT ok HES I YA FE A I B GeEg Hife)
5

6

geiel 3 Yl Sgd STUEAl 1 HieR =lefshdl IRed" 1 i@ Eife)
Al, (SO

)3 Bl ST A R AR wTeishd] o fou =9 fafam)

o TeR[-THEtte 9 9 g ® frwen suan fagd st iR TEmEtTes et o
FATT-ER F B T TH FRE-THEE 9 § 3 sodere (Shee iR tHe)
B & SN U A STIeed|
a9 T TE o BId T: ol oh WUl o TWE T UG 8
(%) faga-smaeed 9a (wufeas o)
fogd erueel ¥ § Tw 9l &l 9d o Solegiel W eEEaey (Yeie)
rfaferan o B o Ty W i €1 SEWRR § O fagd Sl i Tt
ST | REfdd w5 2l
(@) e Tet (e da)
Tedrter el | SoieRiel W B orell Yo SAafHa o %R geiRis fave

(emf) U1 B B ¥ WA THATTHR ol i foga o1 o uiefia & &
13.7 Toe@-smuuest o

e fogd eUeRedl Ud W ToiRiE B € W 9 9@ §e e ? oo
oot 13.4 o < @ R
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T Taega-eraeet Ot | faega oit @@t et o uRafda eidt 21 faga-emeea
% IR AP B ATEfed BM o WshH i, 99 IUH foR[a oW wenfed @ @I @,
1 T aTuaes wed 1 59 U Sgd 799 ¥ fagd yarfed il €, TF T@maf
IRed 3tefq ToeRie W dRd STIEA HT Al H ST il &

farga €51 H CI™ 313 oFTcsh Soiaers (TAIS) TS & SIR Seleeiq Wit afisrdieha
B S €1 Na® 3187 RUlcHeh Toieie (heiis) W S & 2R 3fuf=d & S 2

T WohH i UH A S Hehel €
TS T SATRIehIT

Cr——>Cl+e
Cl + Cl—s Cl, ()

3R heie T 79999, Na' +e —— Na

13.7.1 we & fag@ oruwes & fFem

S 7 fogd TR & AT Teepsll w1 sTerEd fRA SR ST stewd
% g o1 frefataa < fFaml 9 9o fea st fR wae & foga eTaeed
% fAm 9 S W €

(@) e 1 foma sumes @ wew Fem

9 M & oER foga o1uees & 99 e arel Uil &1 s Tiferd
1 foeraa staen W, fogd sfumfed o yenfed fogd =t @mn o wHsHOwd
g 21 T 'Y A AR, Q dold fagd walfed #9 W I usied a1
ToHE W dl

We< Q
AR w=2zQ .. (13.5)
Tl z oo feomis @ o0 uqid #1 fogm wam@fe qoais @ed

Jalfed & T faga@ & WE1 Q, WHRR H Yaifed i §E U I Fderl
| 3 WS tH 99 9 TErHd Bl @

Q=1It
w = zlt ... (13.6)

1 e (Q=1) &Y o Th THRR (I = 1) ® faga & ¥&e (t=1)
% fau yarfed & W Tk 99 & g qoah z, 399 &b S
B 2l

@rET famrT




(D) % W fae@ oruwed @ fgdiw fream

78 fm fafv= ol | e woA foR@ &1 A veifed & W3
1 fher 9 gl W gfed 21 39 FOW % oER We guM R
1 aen fafu= foga eroefedi @ yarfea =t ot @ (fafe=r for@ sl
gell Sl gEedag Sied W) af fafa= 9l & et T g S Tt
I SomEl & GuEd B g1 e v #1 qou semm S fR G
AffeRanet (STTFEHu ST993) 9% HieR Sl 9 39 YR TWEid 8
g

Ao’ A9
B AT &9 SRl 1 HE&AT

qeaTeh SN =

A Tty <1 uerel & e oel SeqHEl Wy, de wy 1 fagd TTefe gt
F gEdEg ®9 W Hed §, d@

W, _ A I G FoHHM
Wz B & g s

SETETUT 13.4: @ 500 FHa w1 foRE AgNO, % faermd o yarfed & &
@ faeerR @1 fha gemmE S@ g (Ag &1 U] FeIHH = 108 g)

'
Afufran & oHER $Uie W faer W B R

Ag'(ag)+e” — Ag(s)
1 g 1 O
96500 C 108 ¢

TAfey, 108 T ek 30— & & fau setee™l &1 1 T (1 3e) A1 96500

Fora fag@ ol smaedehar gl

96500 C 108 g Ag 3= &Ll €

108x500
96500

500 C =0.56g Ag 3= =M

IETEIOT 13.5: | G99 & fau faga yerfed &6 W I8 =0 fF AgNO,
T it g dele W324 g Ag 1 g TR foR[@ oot O ¥ CuSO,
% foeeA &1 for@ seed & & Al 3@ g@en H AgNO, ¥ ¥ Wi

@ a7
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5 S A fRa R HT R S e faRh euEed ¥ Ted IR sl
H FEEE 27.33 UMW oAl (T FEE Ag = 108 g; Cu = 31.75 @)

Bl
T & fagd oveed & T W & SR

ST gU ST 1 THAM  HIW hT ARl KoFHM
ST gU Tt &1 oM fHear w1 o] SeHHM

SH gL HIW h1 FAEE 3175 ¢

N4g 108 g

3175 gx324 g
108 g

S U hIT k1 FoIHM = =9.53¢g

fagd 1ed ¥ Ted HIW Helle & SEH = 27.33¢g

fagd oeed & a% HM HAE H FATH = 27.33 + 9.53
= 36.86 g

13.7.2 foeIg otuges & SIS

fogd e % I UARHeh ST Wl helle W ST SN SRUTH 3T
F TARE W AR B ¢ IR woEfe sfutra e srafow fan H
et B Rl ot o eE % fou wH @ w9 orevass fave # S
fawer = foges fawa wed €1 S fawe seie Wb (I9=eH) & fog
Toage fawa & SR B © SR THfew YW (Sfeie) & fow ufm
% U B @1 ol Hehd H SoiRie fawa % fauda e @

frdt oft solRie W 98 WA (Stfedieor, SUeEA) S STEH W we e @
T TRl T S A K1 UEEA w1 € 9 oA *1 3-Haa fawa sifeew
B € e fSEe Sgw fawe u A1 st fawe sfush g €, W
affereiehToT B R

agd o feufadl o orafas S fawd &1 9= orden W eifues @ S 2l
S favel @ d § i@ srfufawe weamar @1 wmrEd: rfufawe a9
T © S T IEE 9 SR e i YHid W R s g1 wiem
hefle W S H, & faw sifufawa 0.00 v off el deie W 1.5
V Bl g1 sAfufawa o R0 o UHH el 8 Ul 9 e § @l S
=M1 3T/ —

@rET famrT




fag@ omuwes & 3AE
1. i@ NaCl &1 @ etwe (Pt oiaeIE WY)
Tferd NaCl 31 & e@F @R Homed <1 @
NaCl(l) > Na™ +CI~
AT THE IR @i W Had TH UHT & aE

TAfed Wb (SR 2C1° — Cl, () + 2~
Fefifes THA (TTEF): 2Nat +2¢” — 2Na(l)

2. St NaCl &1 319 (Pt TOaS)

faeta NaCl o7+ fooem o emidieeor & S ©

NaCl(aq) — Na*(aq)+Cl (aq)
HAE W

HUE W Had Nat &FA 8 € S o eoe@fa e s € ofh H,0 sft
AT B Wehdl B < HIWE UEIT YHH ©

(i) Nat+e- > Na E°=-271V

(i) 2H,0+2¢” —>H,(g)+20H" E°=-083V

T O U T STTeEE fawd Nat & orden wgd eifer el 21 gEfae sl
R &ad H, T8 fhadt 21 (@f aff Wl soaee &1 S5 fear S
@ H,® SHH e 1 oifufawa eifers g1 8, Na* eo=@fa g wmr @
Na &l ® St f& ot & @y sifafiean sk NaOH 3R H, 31 81 gqa
NaOH & fmfor § swm g 2))

s W
e W <A - @ @R H,O sifefihd & Wehd @
(iii) 2C1~ — Cl,(g)+2e~ E°=-136 V

(iv) 2H,0 - 0,(g)+4H" +4e~  E°=-123V

T HT SRR fava CIm 1 eTdem effel Sifush el ®1 sEf SR
AFHIHIT A W 8 S ¢ AR 0, % S & fou aifufass & wRo
Te gRhd & W € R ClL, T THe W SYa 8 W'l g S
NaCl &1 TR o1aeed ©§ e @l

@ a7
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UAIfgsh TehH (SMRARTN): 2C1° — Cly(g) +2¢”

Fofifesh TohH (ATE): 2H ,0+ 26 — H, (2)+20H " (aq)
el W H, 3R Tie W Cl, S9F el 2

3. Wieftd CuSO, T fomIg smuwes (Pt s0eRIS)

CuSO, &1 0 el faemm o EHeT 39 &R g @

CuSO,(aq) — Cu>* (aq) +SO7 (aq)

Hhele W HIR SH B T R UMT HI 39 Cult HT STUEEH SN

T T iR TWE W 0, I T T FAF SO F TN WA
AT ST B ST ©

UAIfes  WohH (STRARTON): 2H,)0 — O, (g) +4H ) +4e”

Fefifed WHA (STTTF): Cu> +2e” — Cu(s)

g fau HUle W Cu d THE W Oy(g) SYH e &

4. STl CuSO, &1 fae[@ ueed (Cu ToERIE)

9 HIW H IAHIS WA HW & @ Cu (3ol ) 1 A H,0

A SO A H SRR K U SEH W B W1 € WAfRA hee
W Cut A 1 SAT=EH Bl © I GHI T TEE W SOERIE W

Aferk givwa w2

Uifesh JohH (STFIHRI): Cu(s) — Cu’*(aq) +2e~

Felifed WHEH (STTHE): Cut(aq)+2e” — Cu(s)
uigES H FR ® Yhew & A 3@ wen w1 I e 2

13.8 Trcarisier T AT dlceTgeh et

T Yol o dieeEd U ®ed &1 UH Oc THEties el ol forE e § waia
3 € YR e, R W yge a9t iR ufedl W wgsd wed Sel-wsft

forga-TEmEe dell o IR €1 A Sl S H arell gl 2

13.8.1 3U=raT (Redox) TfsRar iR feanfes ot

AT Ted € Wra Yo € o v foaorm o faga veifed gl € sroeEA-sueeA
rfaferan Bt 21 o7a B 9T foh STomraA-Su=eA e faga Sea= & o g
STINT 81 Tkl 2

@rET famrT




e G - 5
v fish Y B 1 CuSO, o forera  garen < &, 1 foaemem o siffsren I e s RERIECaRIEED]
2l

Zn(s) + CuSO,(ag) —> ZnSO, (ag) + Cu(s)

o 13.5: sry=gT-sy=aT arfufemar

TE Tk ATA-STITA ATAIHA 1 30T 71 o sref-srfufwand 59 yew B
Zn(s)—— Zn**(aq) + 2¢”  ( SATerdfenTon)
Cu™ (ag) + 26— Cu(s) (ST=F)
TH TEIA-Sq=EA fafsRan ° TS 1 ©g 9 el geteeml &1 @9 Cu® 394
F O 21 AR AW off 7 UE Y T S seleR S %1 v g Ry S € 9
IR H yarfed g Cu®* T a% T 8 df g9 foR[ o Sca=1 #% Tehd €

T FH o fau efafewan 1 for@-Tamafs 9o o fman s € s fw o 15,
6 o swian T R

7SO L

for 13.6: Sf7Fer 97 § e 3R @14 & seiaie

foga Tamafie Oa o teie sifafman i widia faan 85 %1 ©g &I TH dh
H 1@ ik othe o faeaad o garan Siar € S TR st § W Jothe | FIm
#I B AR Al T A [T H T oS fael (e Tg) o w9 g
T e ® 3R S wel bl Uit § Wi T S 21 eW U ® T seiee ar
T 9 g Sk ¥ TR 8 W A 21 96 Tk ¢1q ! U g0 o fqore §

T faqe RIA]
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A 51 ® q o1 gt wr g 21 S Tothe faerad | g6t g N 1 (3%)
affereteRtor aref-erfufepan € sifer 78l sheet Stferdiehtor Bl 2

Zn(s)—— Zn**(aq) +2e”  (STEEA AT SATRERTOT)

HIW Fethe Aq= 7el-AfufHan 81 Hiw hefie &1 9ifq i oid © 3N Tel
W Hae STEI Bl €| B H1 DS LIHSF =ISIgR Bl Sl | HIR S (Cu’h)
TR UBOT A € AN TH WhH W HI o § SATE 8 Sl 2

Ccu**(ag) + 2e —— Cu(9)

T R IAFA FUHSE FISiged i SR H EFICHE FSga FIR SelaeS 1 WE
ST &)

oTEl Afehe o gAal ol S&Td

ST | U W G g o foEd 919 9 B g¢ hdie W Uged ¢ S8 o
= o W B S &1 39 YRR, Tiedteh Yot o g€ 98d 99 (circuit) W
THIE ¥ heffe shi 3R S € Srafeh IReafien foea o faoda faon o st € erefa
Hee 9§ e

ffer T T e Tk < Wiehe ® =l €, | oref-srfafmane & faga e
Tfyd w3 o fou giee Tt &1 ST 8l 21

13.8.2 wree forst (Salt Bridge)

giee foet (oo ) | T 3ot U el =it @ fored fafepa dega eroeea 9
KCI =1 NH,Cl &1 9= faerm o0 @ @ St = 9 atfafen § w18 9w 72t
w1 81 faga-eTaeed o faerad & ot @ TR 1 9 o Wy e s @)
fRe fagror i1 T ek el W WU W@ 21 31 €F W S Siell o ®9 H S Sl
2 N W o 9T W el w'dl 81 e T o q % B

() I% 3Tl Tfehe T T HIq 81 F8 I degd 1= & o= dgd g
Tt shYdl € SR agd STl i oo el 3 B

(i) e I 31ef-TeAl o faeraHl o MAY & THAUT 1 Yshal €1 Ag 1R FRyer
I AT @Al 2| Giee oS o 9 U RUMEA 9 od-gel § 9 ® 8N
Hferh STEY 1 I T 24 B RO SRR e -l | S § 3R
sferen ST 1 ST X 29 B AR STeeH 1d-Ud | S © SR ST
i IEH F B

o Ie 9a o, Giee Torst 1 SeE s g Seel T @ 3R 39 YR Ul i TEN
FE Y oAEH & e T R

T faarT




w5
13.8.3 TrcaTieR TCT T Wchfdeh URIAIEHTUT T T
fuset 9 | Cu - Zn T 9 o1l Aferd & < 3t o1qe Ot &1 sAE o 71
T Tohdl € IR Uk WA BH ¥ &1 @ & fau o w6 o 71 39 wiekfas
w9 | HE Gl #1 e § <9 S 2
Gohad o T frefafed 7R 2
1. UAlE = 9 3R qen hefte Wi <t 3R foran s ? Femfurt
2. THiE 31U o U1g ToagE h1 SHh T g foran S € SR 39k °1% M
(41 3T @ ST 1 396 915 Uk S hISsh § TRl Fsdl & it 21 o

19 3 S T TF SR @ A YHiier 9 Ter A S 2
Zn | Zn**  (IM)

3. g - |, SBUTEE i THH WIEdl o WY Ued foran S v, i

FealeR @ 3R Y o)

Cu* ., (IM) | Cu g

4. Hee fos i gl SeAter e (||) 9 s feran S 21 gt s afila

TeatTeh Wl 1 39 YR for@n S 21

Zn, | 2™ (AM) [ICu™ , (IM) | Cu,,

a0
Zn | Zn®" 0 11 Cu* (| Cu

13.9 3oeRie fawe

g T[S T Y el @ie faerad § o1g S 1 gl 81 seieere fava
39 Y 1 AG il © TS e TRAm] el @i 1ol Teu hid © e A
A & faoeA & o1 eIl & e o B R

e Teh U1 UfeZeRt M i, SHeh @avl ot faeeq o fad (M™) 3t ®, | e
S ® @ fo 13.7 (a) @tean (b) § @ T whE ¥ ¥ U @ g ¢

——> 1] M

®—>M‘” <« M"+ne
n ::::ne:M:::::
(M-l nefzzzzzz ——-4 |- --=-z=1
—-—o| Ez===z== ———dne|---—-=-=-1
EEE/I_@%EMEEE —--] |ZZZzZzZZ]
C=ZZ| ne FS - — == aqeee ———dne|=--—=-=-=1
o £ S =22 MPS 22 e [ 2 == M +ne

(a) (b)

Tor3 13.7: 91g &1 39 3F ardt faergd § 3@

T faqe 377
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(i) Toerm YohH STl W U1 Soiaeie o TR $9 e 3 Fehd 8 SR faeeH
o M™ 9 wow L 2
M — M™ + ne (¥1q w1 o Bl 2)

YT RIS SRUTcHeh =TSigeRT 81 STl € 3R feferar @firsh eiereh =Toigert & Sl
2l

(i) Treraur ey w9 foaeram o Sufeerd g eFEA M erg dfeesht o grgeh o
AT §, IS ol T Hd & S ¢1g TASH (M) § ufRafdd & S
& S fop urg ufeesh 1 O & S FHeT0 8 S €1 a1 gkl
Bl a1 @ 3R ek fawa U1 giar @ N9 soiege fava wed €

M™ + ne” — M (3T &1 3TI=FH Bl ©)

soieRe Afafsan W wr wofud e ofdt © TS = < e 2l

M(s) ::[M“J“(aq) +ne”

Toagie fava o7 fava & St fF u1g oI faom o o o T g W
U1 BT €; W O1g R ST & oA & faersd § g S 2l

13.9.1 U™k soiaRrs faug

ferelt SRS i Wieh T | el ST AfE oEd ST9ed i Thsal | "ol
21 3R aEE 298 K 811 U8 ¥ geiaeie fawa &l "ed soeere fave #el Sl @
AN TEHI E° ¥ Henfdaer fhan S 21 AfE Tt 719 i Soieeis s & fae w3
feran STl € o S®ehT <@ 1 &R (1 bar) BT =(EU)

13.10 SoeRrS favwa @1 wue

Tehel 3RS favel il Ao 31EYe €1 T Sy ® Fiifeh soiaeis W el
T = AfafEa Bt @ SR 3 srfufwand srermma # 7 et €1 39 TR %
Hriey § A S ekl ©1 39 1 o ToU A BIEeiSH soeRie (SHE-Standard
Hydrogen Electrode) ®! H¥ geioie o &9 o o s 2|

13.10.1 UM EEEINH TARIS

U SIS TaRIE H§ Uk S § 298 KT Tsh M HC forera foran s 21 oo
o T IR W O wfeTH e § elfid wifeTd seieeie gaEn Sl @1 3G BEge
19 &1 1 9K <@ R e § yarfed fran S 21

@rET famrT




gt aroEEl W SHE &1 fawd (E°) g diee (0.0V) fermn s 21

O EESISH SAaRIS, TS o1 ShellE oF &9 | 74 i Fehdl & S 38 W s
1 € Toh T Selaie 1 W9E il €1 AfE 78 TS 1 e w1l 3 al Sferdiehon
arfufsman gt 21

H,(g) —> 2H"(aqg) + 2¢
I Fg IS H1 TWE HE HA B a9 Aq= ref-sttafemen fefaied ger 9
el 2l

2H'(ag) + 2¢° — H,(Q)

13.10.2 AR Soaere faua @t amoe

(i) aftaror =kt fHerivor: fRdt goiaeie &1 o Toideis faae aMe gEgeH Saaie
Y ST |G ST Hehell 21 34 9 o ToU {57 Soieeie & A goieie favwa
1 AT T 3T o 21 1M S Tothe o wiet | {5 1 T afeesht garmt
Tl St § SR T8 9 eSS Sqeeie U Sig fad S 81 39 YK, el emf
0.76 V I STl 2

T

298 KW Zn? & 298 KW H &1
T TieR oo TF TR e

foa 13.9: Zn/Zn?" soiweie & wH soaEle fava &1 AT

@ a7
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e W TARIE il 1M IR Tothe fae@ § gaian Sl € 3K deh gEgeT
soldiE ¥ Siel Sl ® d9 T emf 0.34V Bl 2

(ii) serargre fawa = fog

I SIS SR SHE o SiigH  Tied+eh Tet oal 8, STH SaIE shi eeiad
%! T diceHIe &1 TeEdl | Ad fohan < 21 &3 T3 soiaie & e soiaie
B 1 feufa o e soaeie fave &1 uecres Tog faan S @ 31 afE 98 momchs
Bl q9 38 oA fag f&an mar @1 fSfe % SHE 9 Siied W Yol Szomeie
Bl € Sefeh IR w1 Teorfd o 78 oFTeHes B )

13.11.1 ¥ emf 37T fawarax

ot Toanfier Tt ® ST Solaeiel o fawd o 3fat =i, S/ gol IRkael & A <iran
%?ﬁs'@ @amﬁg&mw (electro motive force—emf)ah%TGfTﬂT%I SEie|
F a0 IR o WY &9 uRkae § 9 S A 98 faweia e 21 fasemrd
1 e U U BT emf AU S Gehdl B| IE Selais oh @, fagd Tqeea
1 @igd 3R aoEE )R w5 2

13.11.2 9k 9 emf

e T AH-Tel (SeiaRIS) U Wi Srereel § B df Ul % emf 1 e A
Bl 21 39 E° U 9 e & R

13.11.3 ¥ emf 3R TR fava

AF 9 emf 9 & U iR hefie & W soideie fawal o Hefd g &l

E' 40 =E e~ E e
T emf el 3R THIE & S fawel 4 38 YR Hafed sl @
Eoer = Baoire — B
E i~
13.11.4 foera-tamate ot

IS & § Seieeiel o HMeh fawE Hifud fRT T €1 S% T GRoi § 9gd %H
4w 9ot o wega fRen T @ 9 foe@-wwmfer goft wed € @l
13.2 &9 Seiegiel o aFew favwa Ky gl

@rET famrT




AR 13.2: WMk TAeRIE Taua i fagm-wamte dui

e goiais ffRar E°(V)
Li Li+e > Li —3.045
K K'+e - K -2.925
Cs Cs"+e — Cs -2.923
Ba Ba™ +2¢ — Ba ~2.906
Ca Ca™ +2¢” — Ca —2.866
Na Na*+¢ — Na -2.714
Mg Mg”* +2¢” — Mg ~2.363
Al A + 3¢ — Al ~1.662
H, H,0 +2¢ — H, + 20H ~0.829
Zn Zn* +2¢ — Zn -0.763
Fe Fe’* +2¢” — Fe — 0.440
cd Cd®+2e - Cd —0.403
Pb PbSO, +2¢ — Pb + SO,” ~ 0310
Co Co™* +2e” — Co ~0.280
Ni Ni** +2¢” — Ni ~0.250
Sn Sn** +2¢” — Sn ~0.136
Pb Pb** +2¢” — Pb ~0.126
Fe Fe'* +3¢” — Fe - 0.036
H, 2H" + 2¢” — H,(SHE) 0
Cu Cu*+e — Cu' +0.153

S 8,0, +2¢ —25,0,” +0.170
Cu Cu™ +2¢ — Cu +0.337
L L +2 =20 +0.534
Fe Fe'* +¢ — Fe™* +0.77
Ag Ag'+e = Ag + 0.799
Hg Hg2+ +2e¢ — Hg + 0.854
Br, Br, +2e — 2Br + 1.066
0, 0, +4H" +2¢" — 2H,0 +1.230
Cr Cr,0,” + 14H" + 6¢” — 2Cr’* + 7TH,0 +1.330
cl, Cl, +2¢” — 2CI° +1.359
Au Au™ + 3¢ > Au +1.498
Mn MnO,” + 8H" + 5¢” — Mn” +4H,0 +1.510
F, F,+2¢ —2F +2.870
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ATSg - 5
RERIECaRIEED] AT Fieha u1g AT Tad SR IR Faifus fha o1erg wegeiiy ged H=

T T €| gHfeTT g T gian @ T ofiferem dem eifiren geret sroee @ oI wegsiida
BECEC Ceolic Casiatcl

13.11.5 foer@-Tamaties Suft o 3 wanT

ot | () € YSTeRT rTOfRaT S UITfaa o B WETEAT shidt B T T T S
AT G = ot G Gqe 1 St S SR U 9 TE O1g Sof § o
Y W el ot oF Al S ST S|
IETETUT 13.6: TSk SN R oF = Sura=a (YT 3tffsnan st arfert smiferal
f&a € Zn™ / Zn HE 2 - 0.763 V 8k Fe**/ Fe & forw E°-0.44 V ®1

Zn>*/Zn FTE’ &1 AMFe’/Fe o OH &1 o70& &0 | 39T 319 ¢ fF Zn
FT TI=A Ve Fe ol oTUaT 31f4eh © A1 fSieh ol Sfiaiehiur Fe T 3T0aT 31fueh
ST 9§ 2 2

i Fe’* 3Tl o1 ST9=999 T 3R ITHT W 1 STl 81 Srar 2l
ZnﬁFe%ﬁ?ﬁﬁ@ﬁW@Tﬁ

7Zn + FezJr ——> Fe+ anJr

(i) o€ freartieh ¥ & emf TR F T WETIAT HIET B

el 1 B eHe YFIcHeh BT =eTl 4 Wet i B ol SB0Tcsh 31l © ol SEeht
1 & ToF Oc1 %1 e Y Gohal € SR SeieRIS] i WER §Eel S =ey)

EO@;{ — angg,ﬁg _ EO@E
SETEYOT 13.7: A9 KU T Gt o forg E) T ungfem oY
Mg/ Mg~ (IM) || Ag'(IM)/Ag
Rl 9
EO@@ — angg,ﬁg _ Eom
E°Mg**/Mg = -2.365V 3R
E°Ag+/Ag = 0.80V
E’: = 0.80 — (-2.365)V
=0.80 +2.365=3.165V
(i) T SuTIerE (YSTer ) TRUTRaT St WHTEAT sl WNJfer ol o WEeh &

Yefay srfufsmen o foau Eo,a?r 1 R Hich ITeh B i GEITEHT i ST ST
gehdl Bl el eAfufwman &1 J std-sifufraet § wier S ©; sttt
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e
sd-stfaferan Te iR stoeem srd-sfafiran el w1 wE @t @1 E'y W
YIS T Hohd hidl @ Toh {efed oAfafwan gva 2

SaTeTuT 13.8: Frefafaa sifufean 2R &1 geamea @ steren &2 ungfa wifew)
Cu**(ag) + 2 Ag(s) —> Cu(s) + 2 Ag*(aq)
femn e 8, E'Ag'/Ag =0.80 V 3R E" Cu®*/Cu =034V
@ T tete artafman w1 ered-stfufweaneti oF w9 W femn w1 gehar 2:
e (ST=ead) stfafean 2Ag(s) — 2Ag (aq) + 2€ .
el (ST=EE) sttt Cu**(ag) + 26— Cu(s)

EOW — an;%ﬁg_ EOQ:ﬁg

=E" Cu®"/Cu — E’Ag’/Ag

=0.34V-080V

=-0.46V
E’,. & FOMHE AF T TTE H ¢ fF 7% aafulwen wwe et 8 ol faesr
Cu** T o oo @ i 1 fagenfya et < ehar €1 Sfew sqoh fauda ol
sifuforan Swa BRT
(iv) T& THERT ATA T U HETeh eIl & Tk oA wig o1 o1t ¥ gggiem
Treptenitl 18 o1g S foRpa T@Efs Soft o BRged @ IR § o ¥ TR
FeRTet ehell € il 78 o1 eTggie U 2fireh ST STU=mas: ¢ THfeiy oqd sig
e, rrfiferm, Sfevrm senfe aEgiet &t HC1 3R H,S0, ¥ fawenfra v wed!
&1 wifep uqd S8 S, faear scfs el @ eggier o facenfua =& s gehd!
2l

13.12 soiaRie fava @ T At

T2 FHIH TaEIe faa T SEd TN o S!S Hisdl 1 Heel S 7
w1 off TheIe sifafren sHen sToeeR sfufE & w9 § faw St §1 ey, 7
T W 91 M ok T S o 2

M™(ag) + ne — M(s)

s fawe o forg 2 g 2
L _po_ 2303RT [M] .
=B - F o2 v ®
TafeT E =soRie fawe

E’ = A% SoiRie fawe (e1oee)

@ a7

qgIeT- 5

TEEe TfaenT
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R =79 feri® JK 'mol ' &

T =hfeaq o a9

F = e feri®

n = Seieere afafsman o ffed soieeii &1 gem
M™] = M™ AT &1 HieR 95l

[M] =35 219 &1 ! a1, St 1 ot St @)
o 2303RT L
nF [M™]
Ifg &1 FHiw ¥ (i) ®, R,T 3R Foh 9+ 1 @ 3,
R =8314JK ' mol

zgferT E=E

F = 96500 shet
T =298 K
0.0591 1
' _po 9O ..
@ B foer © E =E N log M™] (i1)

SATETUT 13.9 : HIW Foaie fad enf-ga sifufrar 5@ war 2:

Cu”*(ag) + 2 —— Cu(s)

& 0
T’ n=2% E . o, =+034V
0 0.0591 1
ECu2+/Cu = ECu2+/Cu ) log [Cu™]

E\iﬁ;ﬁ EOCuZ+/Cu O34V%, HAd: 'H‘-lﬂl°h{U| Y UhR m %

1
= 0.34-0.0295 log m

IETET0T 13,10 : 298 K W Freafafaa s1d-da o1 sta=aq fawe uRewfera wifsm)
Ag' (0.1IM) + 6 —— Ag(s)
E' =080V
o 00591 1
= — n og [Ag+]
0.0591 log 1
1 0.1
=0.80 - 0.0591 log 10
=0.80 - 0.0591 = 0.741V

=0.80 -
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LIECGRE:
13.12.1 ¥ emf F Fow = weReRTOT T

= I aifafsen o fou:
aA+bB —— xX+VyY

B _p0_ _ 2303RT [(XTLYT
W= EwmT pp % [AP[BP
zqfay, 9 Afafsan & fau: feurforat
Ni(s) + 2Ag*(ag) —— Ni**(ag) + 2Ag

. - 2.303RT1 [Ni**]
W EET pp % [Ag'T

& 3 hael 1A € 9= o &9 o ford W € T Ug o9 T g T Higan
| off St 2

n &1 HH e o forg stfafsmen & &1 srdd-stfafswansti o faed
TS ( 2AfardteRTuT ) rfaferan

Ni(s) —— Ni**(aq) + 2¢
FerS (U= ) srfufwan
2 Ag'(aqg) + 26 —— 2Ag(9)

30 Ul o B9 4 39 YR @ e v
Ni|Ni** ||Ag*| Ag
N AF 2T FF TS IR S o &g g Soia[l h1 SENET el 2l
IEEIUT 13,11: 298 K R frAfafad 9« =1 EMF URefaa sifsa
Ni(s)[Ni** (0.001M) || Ag* (0.1M) | Ag(s)

EO

NiZ*| Ni

feu o A @ &W e fFfafed oW R

0
=025V E{.,, =080V

0 0 0
Eae =F s = E i
=0.80-(-0.25)V =1.05V

L _po 00591 NI
ad T 2 og [Ag+]2

0.0591 0.001

=1.05—Tlog W

-3

10
=1.05 - 0.0295 log 102

=1.05+0.0295 log 10" =1.0795V
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13.12.2 ¥ EMF 3R fisst st

AT TR STereel | Tel S SATUehan 1 Y Hehdl © 39 3§ YR {1 Sl B

W, o =-NFE’
FUcH g 1 98 Hew 8 foF Ut o gRT hid feham e €1 5 wewut &
1 o8 ATUHaH AN S Teh o & Hehal € firsst o1 | el o ae) gl
%,

zafa W, =AG’ = -nFE’
Ife aftemed AG? SRUTCHS &7l ©, a9 Wol Af9fshan Td: Bl & em=gen &
JETEYUT 15.13: 298 K W o ¥ ® g arelt 21f4fshan o6 foe v firsst Seit
AG" =1 Tfisher i) Zn(s) + Cu**(ag) — Zn**(ag) + Cu(s)
7H doEE W EC 9 1.1V 21 o siffsman e gt 27 SfEd 99 & fag, n
=272l
T AG® = - nFE’
AG” = -2 x 96500 x 1.1
=-212,300 J=-212.3k J

<fF AG” oS 7, 371d: "ol Afaferan w@a: Bt 2l

.

ﬁwﬁaﬁﬁaaﬁiﬁgﬁm@aﬁwaﬁml
e fos 21 22 9ree fost o1 31 % 22
foga-Tamatie 9oit o= 22 39 9ft o w9 ryEm fafey)
Torga-TEmafTen gt o6 |ue | fAfaraa u1gel ol 36 % H SHafeem &g
oo fop o1 ool o foeeml § 9 o Tw-gE 1 forenfuaa #1 <)
Al, Cu, Ge, Mg, Zn, Ag
5. T o9 yR 9 et @ wa: yafda @ s yafid
(F) Ed TR ¥ (W) TeddfTh T
6. THTR 1 TH] SEEE 1084 81 THHT THARS o1 B2
7. Teafie 9 | g0 Ug 1 WA = TR S 2
8. U Toodleh Wt o e erfuferan gt 2:
Fe (s) + CuSO, (aq) — FeSO, (aq) + Cu (s)
9 9d 1 Hhideh TR g |

s » e

@rET famrT
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9. waret f& e sifufeen woa; 2rft = =) T et
Cu (s) + Zn”" (aq) —> Cu”* (aq) + Zn (s)
fea T 2

ECu®/Cu=+034V

EZn>/Zn=—0.76 V feorfurat

13.13 o0 3R e A

Tt R Seie Q@ sifuer Tl & gaeH) S R fafe= seval Sm fr e
Eed, ST, ufed, R IR GEHl H ST Kl W ? 9% gA €9 H
T TR F B T S8 R Y Od O gol U9, @R Od O SRS T
IR M YAl g T 9 B § T U0 W W R @At & e
Bl IIH Yol 9 Tl ® W TR ogw e % a5 fogm emwsed # faga
Tfgd i 9§ 9% YA YAl w1 ST Gehdl €1 € Wl W el § 9o o
fiReR Sifoiiehrer 3R eToerreh eifyehtish Sferd 2

0] TS (1 He)
i) IR e (YA N

39 9 1 ST HENO@A 2T, AR, WA, (e
T T 1 9 uE onfs # g #1138 olaeny
A & AW ot S ST @) 39 TS o ad g
TS fr U % w9 A off w1d F ® SR e
(U%Ee) B W fh wUle & w9 H HE w2l
YEES H B & WX AN SHIEH FANEe 3R
YIS SEAES %1 W U g € W T fagd
AT % ®Y H HE wa ¢ (A 13.10)1 oS
sfafwan ot Sfeet Bt € olfehd W s 9
= 3@ YHR for@ ST gedl 2

4

L/
uifee Gfehan (SFHHIN: Zn(s) — Zn>* (aq) +2¢~ ISED MnO, +
(tre) e ol
Hefifess Wi (TT=ra): + NH,Cl T

2MnO, (s) +NH} (aq)" e~ — MnO(OH)(aq) + NH5(2) fag 13.10: F o

HUlg W T ol S UHe W I Zn?t oAl ¥ HIE el
[Zn(NH,),** Sha 3T&F S 81 Tk eTohell Ik ol 1 fawd e 1.5V
B B 3H hadl Th o) SYAN fREn S ? SR qA: omafvm il fwen
S Wehal 2
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Terega-waem
(i) g dfom S=dar (3 Je)
e Hfad 99l w1 ST SEHiEEel (SRR, STEehi, <ehl, W@, SoAIe) 3R
T § Bl R
o Hfad 92l § TiE R $YT ® e THRR B Bl T o W 3R
Hefle Wg SEe (PbO,) W0 & ofe i el el &1 fagd s19=ed 38%
3.7 M e oA 1 S foeEd g ® (F 13.11 @) S gEen
ST ¥R H FAH H el § A SEd % 99 soldgiel W stfufmer widt
2

TAIfSsh WehH (STRAHIN): Pb(s)+ SO (aq) — PbSO, (s) +2¢”

Hefifed T (STT=H):
PbO,(s) + SOZ_ (aq)+ 4H* (aq)+2e — PbSO,(s)+2H,0(

el AR Pb(s) + PbO, (s) + 2H,S0, (aq) — 2PbSO,, () + 2H,0(1)

(efte =t2)

Hele (IS TS PbO,)

3T 1 TaeraA

farg 13.11: e dfad 90

TOH YN Yalfed i [H: A feman w1 Gehar €1 o gg faga erqeet
el 1 Witd 1w § R seieers sifafmae fauda & sl @ IR yrftves
ferties T9: EfE 8 W €1 T8 92 o wHg & fau srefv w oW
Tehdl 2

(iii) ToM W

i AN | qrdE qeR Wl 9 fagd Soa= et @ e SuEn Sfered
o W9 fF #d W Upfas @ % w9 A S B SRl &Wdl §gd hH

@rET famrT




Bl & feh 39 G 1 SoF Sl R Il S Eehdl © ioatieh dal
1 el S=9 Bl 81 Al sadd T SR € ST #%E BIS 3d 21 iR
T AR HHRl bl TR T8l S/ Fhd B SoF Uell & & o9 B T &
B § SN TR SUAM TR fRan s Hehdr © SAfueRiel oM Ol S &
9 for TEgeH, e, dieMe enfe stfafmeneti W enuiia e 21 e R
S el W Srell STl 21 BESSH % <84 W SUAN 8F el I8 Tk At
* Uhd TEE Ua s 21 (FE 13.12).

e H,0 +helig

o T

o 13.12 TEgeA Al o[ o

TOH TN gH A Seieeie SARe (Pt A Pd #T1 gad 9ol afed s fefkad
T gL B B KOH & <efa faeam & faga st & ®9 & swam fan
STl B BEGH TH Hl TAE SR S T hele % WR 3R goEd
% ®9 § el 2l TS WHH @

TAIfgsh TehH (SRR 2H, (g) +40H (aq) — 4H,0 +4e”

#afed WHA (STTEA): 0, (g)+2H,0(1) +4e~ — 40H (aq)

el ThH: 2H,(2) +0,(g) — 2H,0(1)

TG T &1 fa9qa 0.9V BIal 2l SHRT YA STl SThTH hidshd H TIfed
Tid & B9 G Ta 8 SR SO UMl TR % % fow 9 H wEm g
2l

13.14 HeTwoT

FAERTT W ISHMA HE H FHRO UGS w1 ACHTAE Bl € TH WHH
1 TANU Hed Bl ugst % e -+ reEel, g wEHe 3 3
AN HI W T Sl @1 AR W ST e 3R foeer i awqei w1 wweh

@ a7

qgIeT- 5

TEEe TfaenT
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HIHT T THARU & S0 1 GEIRUl % HRU Sgd s g =l
el € U hola®d Wedl, Il % S, qelil AR weiEl enfe o e
e 2

TNl W ToR[@ TEEte qhn € e et o T W ST gl
3T A a0 © IR whelifesd UHH W soeR yEm feRU S@ R gmia S
ol T Sfed UhH @ dlfd Frefafad sfafead gt 81 T s W) el
F TS TAE FT WE HH K T SR AFIRT B W T

o i re'o 4Hig + 0,
+
2 Fe Fe2+ FeZ+ 2H (aq)

FeZOZ
< < /—’4e

SRt Fe (s) — Fe?' (aq) + 2e~

HATTIT O,(g) +4H (aq) + 4e~ — 2H,0 (1)

HATRTRTT 2Fe?"(aq) + 2H,0(1) +120,(g) —Fe,05(s) + 4H(aq)
o 13.13: @l? W &7 @

Uifesh WA 2Fe(s) - 2Fe’f(aq)+4e”  E°=-044V

fhe ae TR Ul ¥ TR Y g WE We W € S TR shelig @
Aqifd & w1 B T8 W SRS k1 Au=eE HE oA s Sufeafd H win
2l

Felifeds THEE O,(g)+4H (aq)+4e” —2H,0  E°=+123V
HA YA

2Fe(s)+0,(g) +4H" (aq) — 2Fe** (aq)+ 2H,0 E.; =1.6
E., &1 ¥ fae <wiar € fF sifufear Seogefta e @ o8l | o
e Fe* argaveda sfiadfisH & g Fet sl ® qH: ofiedighd S (W)
o od 2

4Fe** (aq) + 0, (g) + 4H,0(1) — 2Fe,05(s) + 8H" (aq)
F6203 (S) + XHzo(l) —> Fezo3 . XHzo(S)

TEl W S Gl HY 3 A (WR) % : e d Wedsh B g
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AT CO, A SO, (3T=AF T3 H) gRERd 3R &R g %9 & I &1 T
@ T T T qoiem wORht st WS A @ @)
HROT W e

uifesh aXgel 1 TRVl § e & faw @ e fafer g R

(a) TAIfesh ThH 1 Uohd & ToIq WemcHss Wd @ Wil ©
(b) hefifes gram

(a) GRETTETR UYA oRT YANT &ich

HRUT I Yohd A1 HHd HH & AU a9gd 9 I=1ef 1 WA w1 FAE TR
ST R

() W, SISR SR iedemse 3R o W W WE W ddd I udel!
WA weE S R

(i) HeIRY Y & foiq oifas e fafsfwal, werl @i 3fad I= o I=&d
T e S R

(iii) STerHeTEer SE | el i ©fEfy Tl BRI SRl g U Y fe

S € S TR e § erfufeaw et stfaetd S (111) wERE @i
WA S I R

(iv) SFE % o0 I wies =Ry 9 ST S| ¢l foT a1 euen &9
foramefil et € SR WeemeHs WA Wt @1 Afg fed i wa 22 Wi
g @ S (ML) IE B O HEiten T s erden A stfuen TR
YT BT ® (E°Fez+/Fe =—0.44V 3R E;n2+/5n =-0.14V)T& T =ik
AT % Eh T M W AEE TArE AR foA dhedie @ S § 3R
S Nl YE B W @

(b) sheifeer T

w1 ToideE fava o sifuw fRemia o iftd oMcTeR oTel o1g w1 R

e oiq H hofeh FEN HW T

(i) TR

et TS # Sty a1 faga oTueed 1 WA i STERA i AR A T

aegell W % w1 W wGE S 21 ZnO H WSgd W S HROT Sk

# W I ffF F WA 2 off I F A oft Hemw ¥ grenm s @ e
APRA w1 omUen oAfuer fogd MR % wRU TN wiE &R A

@ a7

AiggA - 5
S & fau ofedieH SR UHT % WIH UHE &1 SEwdSdl Bl ¢ THE Tt ARt
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(B 5., ==0T6 V;E_,, =-044V) deiic &1 @& w1 *ti, 78 I
aAfafear <t T
Zn(s)+Fe" (aq) — Zn** (aq) + Fe(s)

IfE IFAvSHTT SATFART & HROT Fe2t oar ot €@ @ ff S &1 *iHa
W g afq FFE T UEEd 8 Wi @l Thfee fSe @ wd 3o Te
T S 2

(i) PifEm wifen (fo@ wifen) woa aoee & T @ olfehd a1 S
o W o @1 SR S wifgam off steRA w1 erven oifush faRA wHTHw
g 2 (E 5 =—074V;E ,, =-044V) Hfipm & aErosad
Wm@cruﬁ%ﬂﬁmgewgeﬁwgﬁmaﬁﬂﬂWW
PR o1 Gl At 8, HifHIH TS SR TR sheiie &+ wid ® iR feferfad
srfafen =it B

2Cr(s) +3Fe>" (aq) — 2Cr’" (aq) + 3Fe(s)

(iii) hAfew e Ta W@H H oo MHyo & fom 1 Hedl 21 afus
feparefic ofq Ol & SIS, U Rl U, SeRA dehf, onfR Rl {Xem <
21 TTR! WORUT W g yE: WeivEm 9 #i W aR % gh s e

a1 21 AR SeRA Y erien st el g & (B, =236V,

Mg2+/Mg

Mg(s) + Fe?* (aq) — Mg?" (a) + Fe(s)

Q

1. <% % Har &t foran fafy 5 gqea qemfes g & ol
2. T 9al ¥ yge THrEte gt &l g
(i) O I (i) o "fed =@ (i) T 9

(|5 = wrn

o INfEliYU 98 WA € fTEH I WA A M Seleql 1 @il 2
o 3T 98 WhH © SEH hiZ TRHIY] A1 A TRl Rl BT Il B

o I LAY 1 A TSrART AR Il © 19 Heh B © 3R & WA
I A ST 3Ta= gl @ iR B R

@rET famrT




HEIA - 5
o Tordl Aifitr o fordlt dcg 1 STRITHTOT HEAT TR0 1 o el Bt RERIEEIRIEED)
2 Sl T we Tifv=a fremi o gro ufienford =) St %1 918 59 9o o) e
2 for wegaeh emedl § soieg st fogmrol o 9 o1k e e 2
o Tifcah ®Y H Tk WHIY] I HFHHT H&A A o €9 § Bl T 370
T i BN YATCHE I HUNCH fag o @i foran smar 2

o TS T AfE Tferd rarwen A Sel faeta= o ¥Ry i Yalfed a1 @ df faga | ferwfort
IS el 21 3R A foega o w1 genfaa 72 3ar € ot 39 emsaeey
Fed 2l

o TR TaoI2d | o1 oo i U fag @ g fag 9 98 #d 71 forpa
1 =TcTshdl A o 0 1 qe w2

o wiawiY IR WiaRieht o foradia ol sHel: =Teiehed 3R wTershal sed &

o ToCTE 1 TIHI X W, THR! TAhdl FH Bl § Sk HeR deidhdl § I
T 2

o foaEga 1T T wohw ¥ foaw % faem oo o1 fagd etoeed wi sTqEfed
FE § ST B T

a N A o o A o
o YU 3TRf-Hel H SRR AT STI=FA B o hRUT foregld THfeh a1 TeatTeh
¥ o[ S i 2

o ioalleh el shi Wichfceh &0 W oA fohal ST Tehal € SU—UArS | fereqa eTerea
| | e oTTea | Shefre |

o A FH emf TF Gt IRUY A < ol & o= H1 fawaia e 2l

o S U g hl STk U oA o foerad ® garan wan € wng et &
T F U1 % fava @1 sorRie fava wed B fave w wed somee
U BIESST Sel9eIS ®ed @, oh diel Wd &

o foR@-vHERH SUft Seieeie fawa =i Sk 9ad %9 § HeEitd widl 2|
o A FH emfIiTEIS fava (TT=RM) ¥ W THR afud o ©

Ese = Egue — By
o X THiH fefafed €9 § ©

, 2.303RT | s1erere |
E=E-"F 1°¢ [smmimm]

o TEE fiss Tt AGY U o UM& emf ¥ T gwfyd gt @
AG® = —nFE’

T faqe RI'R)
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Ta=ra-vamam

e

1.

10.

11.

3 qdl 1 SAFIRIO T i GRewfad HIfSC S A e/ | €
[Cr(H,0),]*, [Fe (CN),]>, HCO;, Pb,O,

frfafaa sifafwanst &1 e e fafy g wgfaa sifsul
(a) Fe,0,+C——>Fe+CO

(b) CH,+0,— CO,+H,0

Frfafeaa et 1 eTF-soaeH fafy 9 wqfaa wifs:

(i) Zn+HNO,— Zn (NO,), + NO, + H,0

(ii) ClO; + Mn”* —— MnO, + CI” (37=fia wream #)

(iii) Fe(OH), + H,0,— Fe(OH), + H,O (& Hresm o)
frefafera &1 aRefia ifsu sik 37 T i

(i) =eTehdl (i) W =rerhdl

T e Gitew foew oot oEa Taeedl 3K Yool Sgd STeAl i Higdl
o 1Y HIeR ATeehdl o IRadd il Yehe foRam T 7|

dqen Ul LS él%(‘l YA Elﬁ HlcL dlcdendl qtfg(‘lr\l % \5‘|®|r°h dledehdl bld(‘lﬁl %, EZIEE2
Hifg|
T Gt 9, TEH 25°C W 7.5 x 107> M KCI faerm foran e 2, &1
it gfeie 1005 38 21 foer™d 1 (F) =eiehdl 3R (W) Hie) =rerehdl
qRenferd i) feon ® - 9 e = 1.25 cm™
0.05 M ot fae@d & TH oFd IUEEd H1 298 K W rcishdl
0.0025 cm™! 1 U HieR =rerRdl IRERfad i)
e ToieRIS fave Ue i oA TSIy T 510 S8 fohd wehr Fefifta feman St
22
3G 9 1 o sy TSt fefafed 9o stfafea &

Zn(s) + 2Ag"(ag) —> Zn**(aq) + 2Ag(S)

qa o fag
Mg | MgZJr I Zn*t | Zn
(i) 9 &1 fo smmwu
(i) Al don i i gg=y|
(iii) da eAfafean fafem)
(iv) 9« o foau 7€ gdie fafau)
(v) @Rl 15.2 ¥ €U U enemel o SwEm § E uftefed ity
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12.
13.

14.

15.

16.

17.

18.

19.
20.

e fost o w82 Tt T

SYd-TEEtE Soft 1 ITER L Ay fF g Frefatea sifafwa g a5
G 1o TEN?

Ni(s) + Cu** (aq) —— Cu(s) + Ni**(ag)

SYA-THEfTR Soft oF U B AR T o 1 g erfufsman enft st
() TH Cu™ ¥ 6 AW
(i) feT =l TESEANRS 7 | AT S|
frrefafaa sifafwman & faw AGY ufterfoa wifsw:
2A1(s) + 3Sn**(ag) — 2A1*(ag) + 2Sn**(aq)
A T emf TR wifs@
Cr|Cr’* (0.1M) || Fe** (0.1M) | Fe
298 K W 3 T Tt 31fafehan 1 emf uRkenfera smifsrg

Sn** (1.5M) + Zn(s) —> Sn**(0.5M) + Zn>* (2M)
CuSO, &1 el 1 3T V1T & 59 387 U S 1 T 1 garan s

——

AT HifST)

SATRAeRYOT 3T9=EA o fomm o= &l =ran?

I8 I gL T,
Cu™ +2¢e— Cu; E’ = 0.34V
2Ag" +2e—> 2Ag; E’ = + 0.80V

RO FaRt fF 1 1M faear gde fae@m &1 aid o 9= § W@ S el
2 A¥al |M FIR Gothe faord 1 =it o 9 § W@ S Hehdl 7l

Wuﬁf%w

SATeRfteRYuT F&

—4, -3, 43, +2, +7, 45,0, +5
SATorfierTor § sferdtenor Hen sedl 2l
ATEIA | SRR S w2
Terieh s HNO,

SIS H,S
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I'(ag) —> I(9)
(i) SR

Fe'* (aq) —— Fe** (aq) (a7q<r)
+3 +2

SEERE]
. Mg+Cl ) ———> Mg Cl,
(i1) +2 -1
|

CIENIET|
(iii) I, —— HIO, ST= ( 3TTerdiehon)

HNO, ——> NO, 3T=e

l—aﬁmﬁw—l

3Cu0 +2NH, —> 3Cu+N,+3H,0
+2 -3 0 0
SEERE]
SRRl
MnO, + 4HCI" —> MnCl, + CL + 2H,0
(i) 14 +2
EEEEE

Bi—— Bi’* + 3¢~
(i) NO; +2H"+e —> NO, + H,0] x 3
Bi +3NO; +6H — Bi’" + 3NO, + 3H,0
(i) Mn O] +8H" + 5¢"—— Mn"" + 4H,0
Fe’' — Fe + e x5

MnO; + 5Fe’" + 8H"'—— Mn”" + 5Fe’" + 4H,0

(iii) Cr, 02 + 14H" + 6e —— 2Cr’" + 7TH,0

Tae@-war=

)

waraT faam




EERGG HTEgeA - 5
Fe' — 5 Fe’* +e [ x6 R RIECOR I GCal

Cr,0% +G6Fe™ + 14H+ — 2Cr’* + 6Fe™ + TH,0
(iv) Al+4 OH — [AI(OH);] x 8
NO; +6H,0+8 —— NH;+9OH ]x3

8Al + 3N O; + 18H,0 + 50H — 8AI(OH); + NH,

13.2
1. g 1oy faomd | o 3§ SR A e soiddiel Y SR S eMeE
el T T qU1 BUTEA TAS o1 @& T L SH o = ¢ 3 &

2. U 4 f9eH A el lem &1 T W o1 59H goE K1 I8 aEhd
lcm’ 8, § W@ faoem &1 =ciekal ) faftte =raed #8d B

3. Toreht forgga sT9Ied oF W&k qodish SR ST T QT 37T i STeTehdl Sl 3]
qeish! =TeTehdl hed 2|

4. Ggd AT 1 WIE (FaA A o) , THoR ST hl HaANSTRaT, I
1 T, G 3R |

5. fa 15.2.<f@Ew

6. A7 AL (SO, =243 Al™ +3 17 SO>

13.3

1. 9gd TTeed O | faga Sl 1 S e stffsmar 1 e o g
€ Safeh Wb dgd TEEeh Ul | Surd=g SAfAfHar 1 sy fag e o
fmfor < fere = =

15.6.2 a7 <fEw

15.8 9 3fEg
Mg > Al >Zn > Fe > Cu > Ag.

(%) 3Tad; yafdd
(@) @d: gafdd
6. 1.12x107 g/C

A

7. @Ue 123.8.2 <@
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Terega-waem
8. Fe(s) | FeSO, (aq) | | CuSO, (aq) | Cu (s)
9. Tad: BR FAfh

E'=—1.10V @I

1. 2Fe(s) + O, + 4H" (aq) — 2Fe”* (aq) + 2H,0.

2. (i) 2 MnO, (s) NH,*(aq) + e —> MnO(OH) (aq) + NH,(g)

(ii) Pb(s) + PbO, (s) + 2H,bO, (aq) —> 2PbSO, (s) + 2H,0 (1)
(iii)) 2H, (2) + O, (2) —> 2H,0 (1)

@ faarm
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