SR

TH Theh oF LI oh U¥EN] SI—

Teh SYAUHETR Hel 1 Fui HY Heh Tl
Tel Tt o SEAeTIEe el o e fadg
Eh‘(‘éléﬁ'ﬁ;
ﬁﬁ‘ﬁ@ﬁﬁ*emf(aﬂﬂwaﬁ)a?
TRFTT B T HHIHT B ST
T Gobil TS Tl o g favre =l affia
Eh‘(‘éléﬁ'ﬁ;

Td o s fava, 9 sifafswan 1 fiss
il Ud s9h i feerish | ey wenfua
Eh‘(‘éléﬁ'ﬁ;

3R et ot TRkt (p) , Skl
(1) T HieR =refshal (A ) i g
Eh‘(‘éléﬁ'ﬁ;

AR (SEASATERAT) Td 3RS
=TeTshal | fa¥g T TohT;
FeaeTqeret faerAl 1 ATcTshdl HIo
fafert =1 9o #X Feht T IAHT HIeR
AR Sl YehRferd T o
faerai 1 =Tehdl U HieR  dTetshdl
(WM ST ATEIhdl) o HiZdl WY
ufted o e i @ Wl T 4,
([ Hga A1 TG A T AR =ershal
(UM ST TThdl) I ARWINA Y
Teh;

RIS 9 1 gfaafsd 2 eh ud
THoh IFIWA I S
FEASTASIA & WA T& k1 GO Goh;
wS WUfh o HuEs S v e
Tl T LI T qUA HT b
TEROT ! AYAEETTH YhH ok &9
T R

)

)

“TETIE ATITFATT fed St =1 e o 7T 9ga it ST qeket 81
forenma: forel St @1 GarT 39 i SIffware w fraad &
o foTq ToaT ST Tekel & i T@d: SIEIRa &l giel|”

AYRAPH T yafda qaEten sifufweret o it st
¥ fogd Scasd wd fagda oo o T@a: sdfdd @t
Red=l | ST 1 et | U fav gifaes we Wi
T € foeri o SwEnht 21 9gd Ot uiqe, difeam eEgieEe,
FARH, TR T 1 5igd TR A, Tgauarats fafuei
SR AT W0 21 SefEl T o ol THEiiR Sl Sga
Foit # uiafdd s € wd fafre sl we g |
0h &Y W SN H AT WA §| agaEEtie sifafmarg
Foll W1 (efficent) T 31eq YgUh BNl €, 37d: AYaEEH
T AIT HE 8 qhAthl o AfashR, S fF TEleRe o
fou giferd =, o fou wecgol @1 Gad Hehdl 1 RifeRT
4 ofass o zae fouda foen o 9o ud Sifvmemst o
A GON 1 o SN oEREE @ ¥, o1: SgatEEE
T Al T gl favg 1 39 e | B ohaw
3eh B Hew U WRIYR wegsl W femmr &



3 1 agagmﬁlag Fel XI o Theh 8 H 0 S Uel &I Tl Ud FwEfafy o 9 o g ok

S & (fodt 3.1)1 78 9o Frefafea et afafran o scfsa @t et @

agd ot | qfEfda &l 2|
FER 1w Zn(s) + Cu®*(aq) — Zn**(aq) + Cu(s) (3.1)
- égﬁ—um + S& Zn?" del Cu?* Al w1 Wigal Th T (1 mol dm™®)” Bl

i - (e =) CFW g A gHen fagdE fawe 1.1 VOB 1 39 YR i gRE ol feast a1

AR A FEd 2
U Ui g oot ot ® ek foadia v fava ommen se (o 3.2 %) w39
_& - aIgrn WY, @ B9 3Ed € o erfafshen a9 qeh el dl @ 5 qeh o
5% F @7 HIR & oG a@ﬁﬂal.lvﬁﬁw,sﬂfwﬁrﬁﬁWW:waﬁ%@@a
1 forerr PR fog@ uW yeifed wet Bl S fava | @i ot eifafem gfg erfufeer
7%'3’3‘7‘@:?7?’@?”%’@#”%’%” T Wy fawdia feen § yRY o 3t ® (F 3.2 7)1 319 I7 T SEgaeTaEest
IS e o e el 9 O s e e s )
TR S TG foRarstl 1 19 S0 o6 g3l | |

=7

ZnSO, Cuso, ZnSO, CuSO0,
() S Epy < 1.1V (@) 6 Eoy = 1.1V (1) 5@ By > 1.1V
(i) Tl &1 yare S+ =g 9 (i) soraRHl stuEn fagaym (i) TRl *1 YA€ HIW 9
HIW B 1 AR Fa1 & 37 foga FT HE AR T S =1 3R e fo@em a1
el 2 T 2 (i) T, fo® sowls
(ii) T e W A e & qen feifa gn @ qen SR, HW
FR Feie W Fraf i SRS W I €

a7 3.2— 9@ favg, EW,WﬁW$WWWWWﬁWWI

* gfeea ®9 @ $2 a Gisal & A W g4 GETd U5 w1 YA YAl =ET T8 TSl & ShHAaal gidl 81 @ Al
4 7% Gigar & god gidl @1 S=9 Hens 4 o gqeh AR # SR 7T H

63y SEERH



3.2 Nedell Aal

WA foae gbd

ST o Tee ST S TR ® (he XI, Theh 8) , Tieat el Ush deErEtis
Ta T S for T T et sifafwar S TEEties St i faRda e o
TUARd Lt 81 39 g § T Iete afufwman & fied o aga & o
eiafis B %, TRl Hiex v Seredn S, S, . sl e
o IuEnT feren i ©

oA G, et avi weel foman < g ®, U UE @ 9 2, foew
frefafaa e arfafwan et 2

Zn(s) + Cu**(aq) —» Zn** (aq) + Cu(s)
I5 Afufwa @ o1 Wa sifaferanetl &1 waem & e 9 Ty 9
sifafsan 2@ 2

(i) Cu?* + 2¢° — Cu(s) (T=A 314 Afafswam) (3.2)
(ii) Zn(s) — Zn2%* + 2~ (TR 318 3rfyfeman) (3.3)

3 rfufrars 2=ret dt o & fa= an o et &) et erd erffemen
T FIeRIS W Bl 8 St sifedientor o1ef arfufeman e sereeis W e 2|
T o A I 9, o1 WA 1 YT I ot Feeld &1 HIW Selaeie hi ST
e U1 we Tk goeRE & S o1t et ot el S gl 2

&Y fafs= a1e Seil o HaISH 9 S Ua St ST ool Hell i ol
R ek §1 U A Ul | e sieie sgersed § fraest (gan) @
21 3 1 Ul WTe W U SieeHie U U e o wiea 9 ek qr g
I ed g1 M o1 Tl o deeraEe o 3.1 § fa@e M e 9 5 9
w@d 21 FHfi-weft Al € goiagie U € dEherea o e d € ud U
ferfaai & otaor 9 1 SAavIwHar &1 g

TAF TR TEATEE TS W HfEd e # wafa faered 9
ety HTfcareh Seieie WX ST BiH i Bl & e for 8 eMmaie &1 Hehl
I THT oS w1 g o TR Wi faerEd | el o w9 | W u™
SARIE W SR Bigd &1 ygfa et 8 f5ed ff 7% momfia @ @l
e T STETN %1 YUFRIO B Sl 2 U Al foeid stfufwmast w1 weta
o IER Soiais faera™ o @uel UFkHsh A1 RUMcHe: Y& 8l Sl @l
TS Wd SgasTIsEd o Hed fawai S g Sl € o geraere fawe
Fed €l

o @1ef Tt eAfufsren H yge gt Tieli 1 Wigdr e Tk 3T et
2 i ToieRie fave &l " gelaRrs fawa wEd €1 [UPAC o FEamEr
M TUaa fawe sl o1d |k goiaeie favwe el ST g1 oo da
w1 o8 o7 Uet, e Aferdientor Bia 7, UAIE shedrdl € Ud faere o qmel
TG T Fomeres i 31 gad 31l Yot FTEw STueEe e €, heite e
T ol Eeh1 fervyel forera ok |ier eFTceh Bial 81 9 YehN S Seieerel o e
T faveiaR gian € we S € e ey (3t feafa o 2 B, selei woneTsh
TR T R Solaie i IR Yelfed 8 @ B fagaem o yerg w1 faen
TSl o aTe 1 fken & fauda et 2




3.2.1 soeRTE fawa

<hl AMUA

oot T & I ToeRIel % A9 favaiR Qe fa9e Fear § U8 39
e H AT €1 Wer fF9a Sheiie U U o seieie favel (staeee fava)
1 SR F1 2| TH WT JgT Fgk a7 (emf) el S ¢ TH HHI WA §
Y g ¥ Yeled el 81 Wl Bl 376 98 Tiehd IRU € foh Tt St i
for@d THa &1 Ui &I 9 @R Td Shefie @i gl R faed #)1 feddt ot
o1 fore o foIu WeRoan ¢1q Ue dgaeTeed o He Ueh SeeR 3l Wieehl
TS < SEHeTTEEAl i, A% 9% @90 Ug 5N IS gL e df STk HeA  HEAlR
@ Giwent, foran ST 21 39 qRuret & SR ford 9e 1 emf €A Bl
2 Ud < AR ok o7 Ul o fave @ orff 3 o ot 9e o fawa @i et
fean <t & < fr—

E;‘m=E§Rﬁ—Ea—Rﬁ

70 Frefefed Seewor grn wmemn T g

et erfferar —

Cu(s) + 2Ag*(aq) — Cu**(aq) + 2 Ag(s) (3.4)
a1ef et arfuferamg —

*edle (ITFT)  2AgT(aq) + 2e — 2Ag(s) (3.5)
T (3R Culs) — Cu®'(aq) + 2e” (3.6)

g 2@ S Fhal & Tk aAfufwmen gt (3.5) ud stfufwan gt
(3.6) o1 I FHIHUT (3.4) 1 € Tol THeoR SIS el i dlE qel T
RIS TAIe &1 e HE w1 Ud & 7 R 9 e fea st
ekl B—

Cu(s) ICu*'(aq) Il Ag'(aq) | Ag(s)

TS &1 U & fF Eam) = Ecty — Earty = Eag/ag — Ecu?*jcu (3.7)

3rohet 31ed Wal o fawe &1 Ao &l fRan S wehanl §9 sha ] o1 el ok
favel § a1 AT Fehd & SEH Uol 1 emf WW Bl B AR BH oot °
T el (Y o) 1 fawe =l w o d gues are g o g
fave T fehan ST Hehan 1 URUET o STTER T BESSH Seieie e 37
e &l (o1 3.3) Pt(s) | Hyolg) | H* (aq) g1 Frefua feran < ®, s@emt fasma
feferaa et & " wwed aml ®), 3 ffde fmen -

1
H' (ag) +e — 5 H,(g)

O BIESISH SooRie | wifeTd =ieh § olfid @ifed SoieRie Bial 2l
ol STl faead § i a1 € Td 39 W S FRgeH 19 9597 &I
S B BESISH T 1A Ue SMediehd Sl STeeenatl whi Wigdl, $ehTE WM W
feor Tl St © (Fast 3.3) 1 zqemt a1ef € fop foer@m o eEgisH 19 &1 3@
lbarWE@WWQﬁW@Wﬁ?ﬁ%I

65 ég‘amm:{\



H,(g) 1 bar

@ W
<
\
08
o
OO
\ oo/
e faufsa wife™ o
dfta wife™ =
fera 3.3— 9% greghor
seiale (SHE)

WA fagH p66

TESISH Selais &l TAre (e o1ef Oet) qen fondht SO0 9t 1 Shefle o
M T TR 1 T8 T Ha 89— A geeH soiaeie || gaderd 9 foaan
S Hehdl €, T 298K W emf, TE 37¢f et o era=g fawa 1 A < )
g FIfet 3R a1t o7ef T 1 Tufad Tg sifadicrd e i WIZATT Sh1s
=l a1 ST HeA k1 feovfel, Sifel IR ok 318 Het o AHeh fawa, ES,, o SR
g B

EGey =Eg —Eg,

&l ES,, A &1 A fava ud Eg) a1 ES, FRn: qfedt T a1 #iR
#1 a1t Qedl o g 3RS fave B

<ffeh T BTSN SoidRIe I fave ES, ¥ e © Ia:

EGe =Eg-0=Eg,

frAfafad 9at 1 Afad emf 0.34 V & < fo frafafaa s da
sifafsran =1 A soers fave ot 2

=

Pt(s) | Hy(g, 1 bar) |H*(aq, 1 M) || Cu® (aq, 1 M)|Cu

31 we sifafsRan—

Cu® (aq, IM) +2 e — Cul(s)

76 g, frefefad de 1 wiftd emf —0.76 V ® S fo frafafaa
e ¥ Afulera & AFE s fave o §d 2

=

Pt(s) | Hy(g, 1 bar) |H" (aq, 1 M) || Zn** (aq, 1M) | Zn

31 we sifafsRan—

Zn** (aq, 1 M) + 2e” — Zn(s)

g ferfq & A ToeRre fave &1 oA 9 3R e @ R cu®t
P HY STl o6t qorl W STt © syafed el Sid €1 39! fadia wehd Gera
T BT steiq SWie afvia wes aRkfEfaal § gegieM P Cu i AT
TE T Wehd (31l BH TE ol e Tehd © foh BRSS9 HiW S i
ufad T Ghdl 8) THT Cu(s), HCl ¥ &1 e 21 TEfes o o 48
g2 Al W SAfediehd el € 7 R ergger el W1 gHd feafa o W
TIeRre Tavel w1 SBoTcHer | T ohidl © Tk BIEeior 31 fieh bl Sfierdiona
F HHA & (N Tk BEee Al 1 erufed Y Fehdl )|

39 IRAET o IR ® ot 3.1 ° T5qd 9 9 & o1d sifufewanstt &
1 gRR 9 foran S wehar e

a9 e Zn(s) —» Zn® (aq, 1 M) +2 €
T TeRs- Cu®t (aq, 1M)+2¢ — Cu(s)




el 1 WY AT Swisk Sifafweaned 1 A gt #1 e
Zn(s) + Cu®* (aq) - Zn**(aq) + Cu(s)
T T emf = E;.,=Eg -E;,
ES, =0.34V - (-0.76)V=1.10V
FR-Foit e T8 @0l S Ue AT ToeRe & w9 § WE
g1 9 arfaferen o 9w T oidl, WY AR Te A sifafmene o ferg
Te ARl o = o Ty 3191 Tag UEM il 81 Il o forg Freferied

aref Tell W Pt T SUAN Bl &
ESEEEREEE Pi(s) | Hy(g) | H'(aq)
foreet o el 8- H'(ag)t e - & Hy(@
CCIE R o Pt(s) | Bry(ag) | Bri(aq)

TSRt a1l erfafemen %— % Bry(aq) + e — Br(aq)

T soaere fave 9gd Te gl § T 89 T hE Hequl Yo W Y
Thd €| P At 1 U A stfufmened o fory e seiaie fave
o O groft 3.1 § fxu T ) AfE e st w1 uee soede fave g
Y feres BT € dl THeh! STUred SToree BEgS 119 U Sifeh Tl Bt Bl g
YR W, IS A TeieRie fave Seulcash eidl ¢ i BIEgisT 11 39 Tfiefis
Tferd seeen @ eafisk Tt eIt B1 78 3@ ST Gehdl 2 T Arolt # vy
1 Wh 3RS favwe S=uad €1 T8 3 il © o weeiie T (Fy)
TIANES EA (F) H orufad B i wgfa eiferhad 21 om: wgeiid T
YeoiqH SRR © Td WSIRES SFH Seoiad STeEeh 81 AR
Tae fava =Jau 7, g% 3 &1 2 T ofiferm otem georam sfiaihre
? et ofiferay o Sieia foeml o Yeerad STTeeh €1 98 <@l S Wehdl §
o Aol 3.1 H <9 79 IR G A9 H1 AR AA 2 9 "EE seaie fava wH
Bl S 2 We g o Wl SAfafsman o aref S i whvis i st
&Il Sl © e < 3R o TSt 1 U= et Sl €1 I THEfh
el 1 AT ITAN foe@l &t pH @ & H, faerar oEsd, Srmeree
el qe o= ST 1 O U favafd™ saeE § g 2l

aGAfET a”et
3.1 %@ Mg?' I Mg &1 uF% Toaie fawd o fFg R A Sa?
3.2 T 39 TF TSk o I H HIW Hohe & o0 W@ TFd o7

3.3 HHF soiare fawa &1 difersht 1 frtemon w2 i 08 uref SRy S e aifefaal o e
AT 1 ATRAHd T Fhd
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WRUT 3.1- 298 K W UMk TeleR S fava
AP Weld TS % ®9 §, T Sl g9 o &9 H Sufted ¢; 79 Ud O %Y ¢ U6 s ¥ <9 )

A Fy(g) + 2¢ — 2F 2.87
Co®" + e — Co* 1.81
H,0, + 2H" + 2¢” — 2H,0 1.78
MnO, + 8H" + 5e” — Mn?* + 4H,0 1.51
Au® + 3e — Au(s) 1.40
Cly(g) + 2 — 2CI° 1.36
Cr,0,% + 14H" + 6e” — 2Cr** + 7H,0 1.33
O,(g) + 4H" + 4e” — 2H,0 1.23
MnO,(s) + 4H" + 2¢” — Mn*" + 2H,0 1.23
Br, + 2¢” — 2Br 1.09
NO; + 4H" + 3e” — NO(g) + 2H,0 0.97
2Hg*" + 2e” — Hg,” 0.92
Agh + e — Ag(s) 0.80
E Fe’* + e — Fe** 0.77
O,(g) + 2H" + 2¢ — H,0, E 0.68
I, + 2¢ — ar 0.54
Cu" +e — Cul(s) E 0.52
Cu® + 2e” — Culs) 0.34
T AgCl(s) + e — Ag(s) + CI° © 0.22
E. AgBr(s) + e — Ag(s) + Br E 0.10
2H' + 2¢” — Hy(g) 0.00
Pb*" + 2e — Pb(s) -0.13
Sn®* + 2e” — Sn(s) -0.14
Ni%* + 2e” — Ni(s) -0.25
Fe®" + 2e” — Fe(s) -0.44
Cr*" + 3e — Cr(s) -0.74
Zn%" + 2¢” — Zn(s) -0.76
2H,0 + 2e” — H,(g) + 20H (aq) -0.83
APP* + 3e” — Al(s) -1.66
Mg®* + 2e” — Mg(s) -2.36
Na® + e — Na(s) -2.71
Ca® + 2e” — Ca(s) -2.87
K +e — K(s) -2.93
Lit + € — Li(s) \ ~3.05

1. s E° #7 s & f# el 3@ H'/H, FH F gad § gad o= g
2. tFIE® E° #1 3df § f el 3@ HY/H, 39 #t god § 3da ST9uEE 8

W foam b8



33 a@ T4 T H T WM § Toh geieie sifuihel § Wee S Sitefie i Hier Wisd
oieEo0T T THE B AE9IH T fF TE TN TA B AR A @ fF el
Afafera—

M"(aq) + ne — M(s)

o Torq feelt oft Wil W Aok BTESISH giaeie o TIUel WIq 771 Seirere foawel
=1 YR frefta foran s 9ot o—

_ RT . [M(9)]
E(M‘“’/M) E?MI”/M)_E In [Mn+ (aq)]

< M(s) T WA, THE T S €, TEfere—

— O RT 1
E(Mn+/M) - E(Mn+/M) - E In [Mn+ (aq)]

(3.8)

Epn p® Te@ @ ufefug fer o9 2, R fw fems

MM /M

(8.314 JK 'mol ™) 2, F %2 feri® (96487 C mol™) 7, T shfeed § a9
% € T [M"(aq)], [M™(aq)’] == i Hier Figar g—

T ¥ ° Cu?t TS Zn2* TRE # fRE off wigar & fow 7y forad 7

Smeirs 3 Frrm

Elcwrron) = Bl scu) = % mm (3.9)
irirs 5 for

E e 2m) = Bl I (3-10

) = 2F 20 (aq)]

et Tasra—

E ) =E(Cu2+/Cu) - E(an*/Zn)

1 1
e RT L RT 1
= Elewren) ~35 M [Cu”@q)] E izt oF 0 [zn%(@g)]

o RT , 1 n 1

=E° _E® ,, .22
E(Cu”/Cu) (zn**/zn) 2F n [Cu2+ (aq)] [Zn2+ (aq):|
g° _ RT 120”]
@0 " 2F  [Cu®]
TE 3@N S Tkl & FF E 4, IH 5, Cu* T Zn?*" &1 Figal W sk
FI Bl T8 Cu?* Al 1 Wigdl dgH R 9gdl € T Zn>* 3@ i Higdl
G W

Ey = (3.11)
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GHIRTOT 3.11 § hfdeh A0k oh STHR &l 10 § ®9ARd i T T
R F & A W@ |, W6 T=298 K W I8 = J&R ¥ o<t et &

_ge  0.059. [Zn*]
B = By =5 log e o (3.12)

2T TorRIel & o Solaerl @ TN (n) 99M B =feT, ofd: frefafad

T
Ni(s) INi**(aq) ||Ag*(aq) | Ag & fau & wHe 79 &R ¥ ot
S Fehdl 28—

RT ,_ [Ni*']
Egn= Ef -2 In 2L 2
(D) @ T op n[Ag+]2
TS TF 9 SgaEEtis sifafma-
aA+bB—"— cC +dD

o fou e gt e gehR @ fordl s gehdt 8-

o RT
E@m)= E(@IF{) — n_F an

_ g _RT [CI°[D]*
= F@e T hF T AFBP

(3.13)

Saeeor 3.1 frafafaa sifufewan e 9@ & fefia i)
Mg(s) + 2Ag*(0.0001M) — Mg>"(0.130M) + 2Ag(s)

Th Ery BT IRHTH HIC AR E ) = 3.17 VI

g qE
M

E

3.3.1 T |
q amm feris

RIS RERIEET A

SAfufsran ol T 1 T bR 9§ foran ST "eher 2—
g|Mg?(0.130M) || Ag*(0.0001M) | Ag

RT Mg2+
= ED [Mg™ |

"o ag T

0.059 V1 0.130

0 - a5 = —_ =
9 g(O.OOOl)2 3.17V-0.21V=296V

=3.17V -

It e=a '@ (o 3.1) ¥ ufuer &1 s = fan Sw ar e stfvferen
Bt T
Zn(s) + Cu**(aq) —» Zn**(aq) + Cu(s) (8.1
SH-SE HH TRAT € Zn?* Al 1 Figal Sgdl St @ SEfek Cut
A T Figal S St 81 36 THa WA 1 dieear, S dieeHie g vel
S Gkl €, SISl St B1 S U 99 Cu®t U Zn?* S1FHi shi Fisar feer




Bl 9 € T dieeHieR I Yl <Ml 21 7 I e @ foR erfufeman ® @
Toqfyd &1 g1 21 39 ST § S gHieor %l 7 ywr o foran s g
e
2.303RT, _[Zn*']

2F  [Cu®']
2.303RT, _[Zn*']

2F  C[Cu®]
TR e W,

©
E =0= Egm) -

o
Bl E(ﬁa) =

20 ) _ g it (3.1) %

[Cu*]
31@: T = 298K W ITad FHHU &l 94 TR 4 fomar s Fehar 8—

e 0.059 V e
E(W) =T log Kc=1.1V (E(W) =1.1V)

log Ko = % - 37.288

Ke=2 % 10% (298K W)
qE= €Y H,

o _92.303RT

EGm =

log K¢ (3.14)

TR, (3.14) 9 o g favd v 9 feeris o o9 Sy e
21 39 YR Afufma & fau o feris, 9 o7 YR A9 §9d 9§,
I o 9 E° O § uRefod fRar S 9l 2

@t 3.2 fAafafaa afafs=n =1 9= feis 9o sifse—
Cu(s) + 2Ag’(aq) — Cu®*(aq) + 2Ag(s)

e
E(@IF{) =0.46V
ea ° 0.059V
Eomy == — log Kc =0.46V
0.46 Vx2

alog Ke= o9y = 15.6

K-.=3.92 x 10"

3.3.2 JEYAUEER U TF Wohe | fohar e fogda ot wenfed s wel fergd fawe
sTRTRRaT & firsg T % SR B 81 A TH foord ¥ W ferhan w1 o Wed €
St AT 1 Y8 SEhAE T BN Toat det oh gRT fohan a1 Skl

fire St & & & SR BT 21 o7a: A YA H1 emf, E aled 609 nF

Tl SRR



TS sAfAfsRa &1 fies 1, A G ®1, @@
AG = - NFE ;4 (3.15)

Te TR R fF Euy & @9 I9a 7, AT AG TF AEHH
FofasE qoed § e 99 0’ W R war @1 33 weR frefate
SAffsRaT—

Zn(s) + Cu®'(aq) — Zn**(aq) + Cu(s) & fau (8.1)
AG = -2FE 4,

qen Af4fsRan

2 7n (9) + 2 Cu*'(aq) —2 Zn**(aq)+2 Cu(s)

o U, A.G = ~4FE .,

g e AfIfoharRRl ThefsT F1 Wsal Th $hE o, a9

(S]

AGe = —nFEga) (3.16)
YRR E.._ o W9 ¥ TH T "yl SeANTTGRTa ik, stffsean =t

(F1)
e et ST A,G®, W ¥ Hehd 81 A,G° ¥ &0 = Tefiertor g1 &=
feorish o1 Ufehel HL T 2|

AG° =-RTIn K

SEERUN 3.3 A Ul o Tt A ToeRie fawd 1.1 V 71 Frefafed sifufwan & foe ame
fitest et o1 Ufehe ifsrul

Zn(s) + Cu**(aq) — Zn**(aq) + Cu(s)
_ o
B AG®=-nFE; ,

ST T H n H WA 2 1 F = 96487 Cmol ! W Ef, = 1.1V aW:
AG® =-2x1.1V%x96487 Cmol '=-21227 Jmol! =-212.27 kJ mol™!

aGAfET a”et

3.4 pH=10 o o= & Hush oTcl SRSISH SoioeS o (awd o1 TRehe HiTey

3.5 TF ¥ % emf 1 WRevert FHif, foet frafafad sifafeen et @1 fen ™1 € E5, = 1.05V
Ni(s) + 2Ag" (0.002 M) — Ni* (0.160 M) + 2Ag(s)

3.6 % o fogd frfafea sifafean @6t - 2Fe® (aq)+2I (aq) — 2Fe® (aq) +1, (s)
F1 298K T R E, = 0.236 V 2| ¥al ifafewan 1 7 firs ol o wmr feeriss a1
qfehed SIS

LSRRG




faga o SgaeTTeR faeel ¥ Teed W fgeR w3 9 9d $9 = H
R e e €1 fagdia uiay #1 i 'R 9 frefa fmar s @
Td 8 3 [ohm (Q)] ¥ A ST & St fF SI ghEal | (kg m?)/(S° A2 &
T3 2| 30 gIeR U 1 WErEdl ¥ W S bl © ey ey wifaes famme
o rergA o uRfed @1 ek B R ot asg o fagdia wfady sueRt e |
o SHANIR T STIE IS &b A o FiaelHardl il 21 37eifq

l l
chXorR=pX (3.17)

THEEI e/ p (IR, U, rho) ! Ufatrererar (fafyre gfadiy) wed
21 Heh! SI THTE 319 WX (Qm) B T SR : SHRT STTedeh i Herex
(Qcm) st S5 ¥ femn S €1 4w IUPAC + fafere gfwiy & o w
Wiaierehar U W STVIET Wi &, 3T@: UAh o W oF YDl W §W
TfeRierehal U2 T & SUANT R Gifder &9 § fopddt gl w1 gierieenan
ITHT I UIY ® S TE Teh I ol B TS SHR ST FHIE h &ho
1 m® Bl I8 3@ < Gkl © foh—

1O0m=100QcmA 1 Qcm=0.01 Qm

HRRiY R 1 =JchH, ®elehed (conductance), G Heard € T &4
T4 T F o

G= = —=—Kx— (3'18)

1
R

etk &1 SI " o= € fo wdtes 'S’ @ Tt fohan < @ wd
7€ ohm (A mho) M Q' & qoA BI WaUeehdl 1 Ufdei™, eTeTehal
( Tarfyre =rretercar ) wee © 58 wdiieh « (k9% hidn) @ 9= # 2
TUPAC + faf¥rse =retehed oh € W =cTehdl Y165 1 ST 1 €, 37d: 31
qEdeh W B Hetehdl Y15 < €1 SUAN h{il| =Teishdl & SI 9% Sm! € T’y
Uk, B S em™ H oFed fman S 21 foRE usrel #51 S m! A etehdl sTh
e A €, 99 T8 1m el 8 T TR SFIE FIE &% 1m? Bl 78
FH® T 1Scem' =100 Sm™

ROt 3.2 § I8 <@ S Hehdl © foh Aretehdl o AF | Hh1 F9=Iar it &
e I8 TS H1 Ypid W R I €1 Te 59 99 9 /@ el feR et @
9 W THH Ao R ST €1 Seiehdl o SR W ugiel bl wierh,
forgaRifertl we srefeererl & afira fepan T 21 wrgedl e faserget w5t =Tk
9gd fsh B o HRU 3= AIclh Fel Sl 81 he MUY S HleH-sish
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AR 3.2— FT FAGE STl ok 298.15 K W oAT@ehdT o W

EUgEa
Hifeay

IR (frar)
foeer ()
e (FHT)
HERA (ren)

g (TAE)
A

ST e
2.1x10° IS A 3.5x107°
5.9x10° 0.1 M HCI 3.91
6.2x10° 0.01M KCI 0.14
4.5x10° 0.01M NaCl 0.12
1.0x10° 0.1 M HAc 0.047
1.2x10 0.01M HAc 0.016
arefereTeR
1.0x107'¢ CuO 11077
1.0x107'8 Si 1.5x1072
Ge 2.0

(FTH-Fooa) , TFTEe U 5 FEFE qgaF W oraeitieh = 2 2l
i, = fedt (ffrsa) ot S8 weref Skt =Terhdr sgd %0 & %,
Torgeielt Feem €1 F9 T S fafaea, <iftd fofasa, At e
SR =TcTshdl, =TeTehl Tai Teorgaiiferl o wea gt €, steertelen sheeld € o
3 TEEyUl ol gt ¥l e uared, TR wikenfe w9 @ arfaerneten wed
&, I UfeRIvshdl A1 T Heishdl I el 1 Teel THE Sl o 5 Sheet ¢qe
TS e & 9gd H ardi (0 to 15 K) W SAfceereh gidl €, W Siehel sgd
Y ffer 1 e fufya seaEe ff @ € S 150 K o9 S=a aral W o
FAfeTershdr <31d B

gl H Toedia =eTshe 1 wifcash o1 eiaRieh =eishe ed & a1 78
SOl 1 T oF RO BT € Sl Ak e W R s 8

() g T THT T FE

(i) Wfa OCATY] G ol w1 wE

(iii) 99 (T 99 FSH W HH Bl )

o T R R T T T R Y e T 2, vt e
ek o1 oS uietdd @dl &1 Srfereien! o =eiehed 1 fshamfary i
Sfee 21

* gaifeh e aged — 1977 H G%-feifie, R qur vikeEr 7 @l &1 e il g @ agorbier @
vicifafee agesh < a1 51 Gkl @ S sEifeT ary & §9E § 1 W difead GH% TF =erehdl 9 H okl
21 3% a% 9gd § 19 agciE-aeTdh AN T &, 54 Giellifed, i aear dearEsial e et o are
FTE1T TgTH U HIA, FESIT TAT FHI-FHH A5, STRITT @ G §RI a7 814 o HRU G H1gel &t
g o Sty gek Bid € SEI, T gewl deRdl 9 ST @edt 8 §6eh SR §9H a=icyd S| At o 6t
gld € o1a: 379 IR St seaifeh gfFaal aor §g e arclt @ified i a9 Gahd 21 =i agorhl #1 @ o
fore de-fexfae, &R qer s &1 a5 2000 & WWEA fFAE & Ade [WEhR G kT HA T 9l

LSIREMERIGE



e Pt solaEE

gaegd arR

({

wifeHiga Pt
- FeiTRIE

forT 3.4— T 3TT-37TT R
& TAHdl deT

B Tedl § € WA © (el X1, Theh 7) T orcafess g oia o ot o)
e o BESSH T SESiede $E (~107M) B © i fh 39 wgd ofed
el (3.5 x 10°S m™!) S id &1 SgdsTased il | Hiel 5 W T
3 Toe=m i 98 i € e foemm &1 ekl s Sl €1 faee o
Iufterd STl o RO TR o wetehedl o1 SgASTaEEl a1 ST =etshe
ed &1 dgasTTEe (Matien) faeraHi &1 =reehar Frefafaa W R s
-

(1) foee T SeheTTEed w

(ii) 3T 3TIAT T AHT TG Ieh1 fIAFe areH

(iii) foeT@® ! YHhid TF SERI TAEA

(iv) FeFeTTHA BT Fis

(v) A9 (MY 9gH R I8 a9 7)

e T qeh STt faered W iR ¥/ (DC) wafed i W ST
afafsraneti o HRUT gHeh HHeT URaEfdd 8 Hhdl © (@S 3.4.1)1

TH S & R TR glewe foret (V) o g foret st ufay o |e oo
foran <1 wehan 21 fong et emmafien faemm o wfediy w7 o e < wwemE
1 WA T TSl €1 9Ud 98 f e um (DC) varfed & R e @
o 95 Wl B SO I8 TR foerad i e 9RO o= S A
e foe 9 Sier &l 1 Tehall Yeell IS H1 HEH YAEd ¥ (AC) Hi
TR Yok ol feRal ST €1 U T U foasi R ok fesed fhu gu ue
%1 YA ek B HI ST ¢ 39 UE I =ierehdl Uel hed ¢ =reiehdl ¥a
%% feame o Suos & wd & W fewgd ot 3.4 W gifw w €

Uerd: T W =i (e s § feiftd (gam fai wife
Pt %! St fafy g soeel | Fefed ffan s 8) 3 soieie B
&1 370k ST HIE HT &FA 'A' BT € X A 'l T T g e €1 3 TR
Tk &1 o1 T ' @@ T 'A' STURY HIE o &Shel ol shicH eidl B
faerem & 39 Fiem o1 gy frafafed gde ga foon sm 8-

~ l ~ [

R—pA =

Tl 1/A 1 G e el sl € 5 wdieh G+ § = o man 21
IE SIS o S h1 U T STk IR FHIE ok el W YR T € uE
Theh! T e ! B 21 39 19 A 1 A A eF W ufiskfod fRan S
Tohdl B1 1 Ud A 1 °19H 7 Tt srgfaurste €; dfew A sifavada
off gre1 21 Hel et ohi WENUEl Teel ¥ T1d =efehdl oiel faera ! =efehd]
U H AR o SHRT Uil AT HR A fHA S 21 39 Sevd o faw ed
gErrd: KC1 et o1 STan s ¢ TS =mereha fafe=1 aigarei ud
R IRYGA ¥ F@ Bt € (ARO 3.3)1 o R G w1 de fefafe
GOl W S S Hehdl B

(3.17)
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G* = =RK (3.18)

L
A

Teh 9) T Feelier 1 W9 14 81 S R 89 3901 39 fordt ot faoram
1 gfeRie A1 retehdl HI9H H Y Gohd ol YfalY /e sk oerwen fud 3.5 H
T T 2

394 < 9ialiYl Ry T8 R,, U IRedHE 9faliel R, Ts 3157 9fale R, &t

HeTshdl Uel il ©1 BIT forst W <iferl, O (oscillator), (=4 sgfa wim
550 ¥ 5000 =hHUl Hfq Hehvg el Jeamad! &R (AC) 1 W) | e Tl

3 21 P % SUgH TgESh ¢ (TH RS 1 o1 faga gf) den <o 9= o
w1 fogd oM yanfed = it qf fost wqfera e 21 57 aRfeofat o
e 3.5 dgasiyeed &
R R
fererar e iy ST WY, R, = —L %4 (3.19)
q19T Ht e R,
WRUT 3.3— 298.15 K W KCl &l ATeTehdl TS WG STeTehdl
mol L! mol m™ S cm™! S m’! S cm?mol™! S m? mol!
1.000 1000 0.1113 11.13 111.3 111.3x10"*
0.100 100.0 0.0129 1.29 129.0 129.0x10°*
0.010 10.00 0.00141 0.141 141.0 141.0x10°*

SRl T& TTeTehd] HieX 3Ueisd & TSl =refiehdl 9 § Sufterd faermd
1 wcrshed A1 Wiy WY € U gl S Gehdl 1 Teh o) Ul | sufterd feera
w1 9 feerier wg 9fquy I g1 W faead &1 aeear fefafea s

Y & S Hehdl 8-
Kszg (3.20)
R R '

T & faomaew ¥ iR A a9 W, fafa drmerasedl o faerEl i
TRl H A foeed o ®ora®y a9F drel STEAl oF SATAYT U STETY qen
ITeh! WK A1 fa9a waurar (Potential gradient) o STdd @A oF e
1 glaen o fa=Ta o SR g 21 31 difqew &9 9w At srefqol afer
1 IR FET EvTF 2, o WeR =ershdl (UM 3T Feidhdl) el Sl
2T A, (% o= ofven) 4 Fefa #@ § 98 foora ) a9
Frrefefead e o gr Hag o—

OeR =Tkl = A, = ’C( (3.21)

LSIRERERIEE o



Y TR H A€ x B Sm™ | TF Tigdl, ¢, & mol m™> H =Fe
e ST 1 A, %1 95 S m2mol ™! BN F€ M 3 49 § T

1 mol m™>= 1000(L/m®) X Hie’kdl (mol/L)
3HAd:
K(Sm™)

2 -1y —
Am(S mTmol ) = 706071 m=) x Herdl (mol L)

Af 0 k T AFH S cm! TE HgA &1 AHF mol cm ™ & @9 £, F
e S em? mol ™! B 39 f=fafad geieor 1 ST & Ufiehfad fean

S Tl 8-
9 . K (Scm™)x1000 (cm® /L)
1) =
An(Semmol ™) A (mol /L)
T : S FohT oF HIh TRt foh S €1 S TRem frefafad wtenor
5N G &

1Sm?mol!=10*S cm?mol * =

1Scem?mol! =10* S m?mol .

S&E0T 3.4 0.1 mol L' KCI e ¥ R gu s =reishdl 9 o1 il 100 Q 21 af% &t
T &1 Ffa0E 0.02 mol L' KCI fae@a w3 W 520 Q & df 0.02 mol L™ KC1
faeTa o1 =Tetehal Ta HioR =ATciehdl UReRTed shifsl 0.1 mol L™ KCI1 foe@m i

ewd 1.29 S/m 2l

gar O feris frefafead g gr faan s 8-
Ha fe@is = G* = drshar x gfaiy
=1.29S/mx100Q=129m'=1.29 cm™!
0.02 mol L' KCI foe=a =t arcshdi = 3d e / gfaiy

*

_G_129me s sm
"R 5200 o

Figal = 0.02 mol L™! = 1000 X 0.02 mol m™> = 20 mol m™

K 248x10°Sm™
R e = A, =— = =124 x10*Sm%mol !
c 20 mol m
-1
famemd:, k= 220 _ 0948 x 102S em’!
520 O

da A, = kX 1000 cm® L™ molarity™

~0.248x10 S cm 'x1000 cm® L™

0.02 mol L-! =124 S cm® mol™
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SEE0T 3.5 0.05 mol L' NaOH forera o shiem &1 faea feadier 5.55 x 10° ohm B S
M 1 cm TS @@ 50 cm ©| SHHT URRIgdT, STeiehdl a2 Hiei <Teehdl ohl

qRehe it
=al A=7nr1r?=3.14%x0.5>cm? = 0.785 cm?® = 0.785 x 10 ~* m?
[=50cm =0.5m
l RA 5.55x10°Qx0.785cm?
R = p_ a0 p:— =
A [ 50 cm
=87.135 Q cm
T = k= = )Scm™
p '87.135’ >

=0.01148 Scm™!

K X 1000
HieR =retehdl, A, = — cm®L!

_0.01148S cm™! X1000 cm?® L
0.05 mol L!

=229.6 S cm® mol™
I 89 'cm' o T W 'm' & 9§ 4 fafvy= ufyed @ afeem e =@ @

_RA _5.55x10° Q x0.785x10"* m*
(. 0.5 m

=87.135 X102 Qm

1 100
K= = —Qm
p 87.135
=1.148S m!
~ 1.148Sm™
M A, = — = ————

¢ 50molm™

=229.6 x 10* S m2mol™

3.4.2 9igar & 9 AYASTTEEA HT Figel | IR o WI-FY Fefehdl T HleR =efehdl SH1 o

MR SeTRar o Rl R et 81 ST TH 92 | AR i S Wehdl ¢ TR TR
T W i TR A | fREum o S ATt ST wen e S ) R

RIS RERIEET L



400
CH,COOH

/(S cm’mol™)

200

A

KCl

0 0.2 0.4
C1/2/ (mol/L)l/2

faT 3.6— wetg fagaaa 4
goifesd 1% (Feor
dgdagEgd)  ud
idferag  FeiuEe
(T FEASTTIL)
foTe Tier =reTshar &
fagdia ¢ &1 37eiE

ot Tz W faera" &1 arcedl 39 foee & TR ST &1 deehd B ¢,
9 TR 3HE 3 W Ford U9 SHhE SR FIE %A ol & WifeTH
OIS o HEd @l T El

g Frefafaa afteo 9§ o 2—

G=%=K(A®lﬁﬁwmﬁmmcmﬁ‘§)l

et § T Tigd W Uk e H Her deshal 39 faeed o VoS
1 HeAshed ¢, TS JEdeTTeed %1 T Hiet Sl 8 99 Sl Th-gE § TohT
T W feord, A STy F1e &% aicl I Sodelel o HeF W@ T Bl S

KA

_=K'
l

Am=

IfF 1=1 T A=V (Tgad, fogd dRqerased &1 T Hidt ol 21)

A =KV (3.22)

TigA1 ¥ & T HieR <elshdl 9gdl &1 THT 3afeiT g1 © Fifw 98 Fel
e (V) ot o wran @ fed ww At SgdsTosed Suftd €l T8 e T
2 fop foemm o agehtor W e § gfg « § € arell St i e § wel
afereh et 1 ifder &9 9§ &kt 219 78 © foh <1 g8 Wigal W, A, I 3H TR
R feFan <1 HeRa1 © fF € dE[erRed o 39 faeEd o 9 SIFdd
ek © T8 ATehdl ¥a % WER T 30 W ferd soeiel & e @
T € TS ST S e &% Tl 9el € R 9% foead o 3@ v
A 1 FHIETSTA Y Hoh FSTEH SEAeTIsIed w1 Teh Hiet Teil 81| ST Figal
I T I GG A ] T HioR =ikl YHid HioR Sietehd] e 8 Te
70 Wdteh £5, 9 Trefud foran sman €1 @igd oF WY A, § qied Joel Td g
SgaeTEdl § STer-er g © (et 3.6)1
e SEAsTIEed
Toel ATl % fIU, A HT A 9T o W HR-oR dedr § U
fefefea g grn frefud fehan s wshar 8-

A, =E -Ac” (3.23)

€ @l S Hehdl © ok afE A, 1 /2% Toudiq smfed fean sy (o
3.6) o B, Tk Wl Y urw Bl § T Sid: WE £ U & -'A' o aleR
21 TR U foqeimas ue M W feRis A’ 1 HH SgaeTTEed % YK, i
foaerm o SgdeTTeed & fodisH ¥ Sa— oA T HUmEE & e W R

3l €1 ¥z, NaCl, CaCly, MgSO, FHIl: 1-1, 2-1 TS 2-2 IEAeTIsEA o
w9 H I S € Tk TR o et Sgderveeal o g ‘A’ 1 99 9 g 2
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SEEeor 3.6 298 K W fafy=1 wigdisti o KC1 faerdi 1 Hier =rerrdie frefafed 8

c¢/mol L A, /S cm?® mol™
0.000198 148.61
0.000309 148.29
0.000521 147.81
0.000989 147.09
IiET f £, T /2 & 0e e U it 3@ 21 KC1 & fow £ ud AR
HH A1 IS

gal & ME WiKASA h w0 o W EH U €
c'/?/ (mol L™ )'/? A, /S em’mol™
0.01407 148.61
0.01758 148.29
0.02283 147.81
0.03145 147.09

A (y-3180)T /2 (x-3187) 1 3Tei@ Tt 3.7 | <9 7 81 98 <@ < Gehell
g o =& o ww Eiel @ @l

Haw@s (¢/2=0) W EH IA © % E2=150.0 S cm® mol ! Td

A=-Td =

ferg 3.7- cVe & fag K,
T gRad

A,./(S cm’mol?)

87.46 S cm? mol™!/(mol/L™})/2,

149.8
149.4
149.0
148.6
148.2
147.8
147.4

147.0

1 1 1 1 1 1 1
0 .005 .010 .015 .020 .025 .030 .035
¢'?/(mol/L)""*

FIWSY (Kohlraush) 7 2 Yool dEqerasedi o fau £, & 94 o
wer oy wd @ Fafbaaret &1 st fman s=iq am@n o Sgheraseat

W foam 80




NaX T8 KX o £ o AMl 1 St fmet off "X o fore e feer & 2
IR o faw 298 K 91—

o .. O o

. .. 0 .
Em (KCl) — Em (NaCl)~ Em (KBr) Em (NaBr)
=E° E° ~23.4S cm?mol!

m(K) ~ “m(Nal —

qA T YR 9= T TR —
..0 ..0 .. 0 ..0
E naBy™ Em zvacy™ Em kBr) ~ Em kon

IS YeIU o YR R I AT o Tas TR R hIeRISIT
T faam Fiersy & 30 oM & oI AR U deE[siuEed i HiHid
TR ATl ehl SHeh ST UG RUMEA o TT-3T INTETE o 9T
F aeR Trefua forar ST @ehar 21 56 UER, 98 A%+ T A% HHW:
Hifeaw Td FARES Al i HHG HioR Faehdid 81 al Tifead FeilEs i
Hiiq HioR arehal FEfaread ST g7 & ST gt a—

E:’L(NaCl] = ;l'ONa"' + )“Ocr (3.24)

9 ®Y H ARG Tk eIy foEisH W v, ¥HEH U6 V. HOEE <dl
2 99 3heh! T HieR =efehdl & Frefafad S grr faon s gepdr 2—

ES =V + VL (3.25)

~ 1.8 S cm? mol!

&l 0 wE 40 FERI: ¥AEA TS HOTH &1 HH HeR =t g
298 K W & ¥FIIHI U6 FumEAl o Aoh O 9RO 3.4 # & M €

WRUT 3.4— 298 K W & MTAI aht el | WA TR TATARATT

349.6 OH- 199.1

50.1 cr 76.3

73.5 Br- 78.1

119.0 CH,COO0" 40.9

106.0 S0 160.0
o ST

THfife ot SIE oA SgAeTIEEd S=4 Wixdl W ey faafe e €, o W
AT & A, H Tl o T IR, foree /e # gig % SR g @
IROTHEEY Teh Hiet JEaeTIsed alel e & el 3T@a= o 3Tl 1 e
Tt €1 37 Yol |, fasiuaan steq Wigdl & HHY 9 R £, d5 9§ s
2 (fo7 3.6) | e1@: £7,%1 91 A, % I Figdl d dfedeH (extrapolation)
BN U & foha S Gehanl 3 aqan W (21eifd Wigd ¢ — 0) SRheTiE
qufcrrn fereifor & STl @ (o0=1) W Sl v Wigal TR e i =rerehal o
%0 8 W ¢ for sUeh anfass WM Wl FEl W1 ST Wehdll 37d: gad

8l ST




SRE0T 3.7

SRE0T 3.8

WA faam 82

JegaeTIEdl o foTq £ hIGRISe 1 STl o Tt T i fram &
IO T W Teh e ST Hehel ® (SEN01 3.8) | foRet off @igen ¢ W AfE feriom
HI WS o7 A OTH WEA ¢ W HIOR ATl L, Td dHd Hier et
(2 F U o |i=iehe | S Hehal €1 30 TehT—

A,

a=—
A (3.26)

W B WA § T UEifed ol S el SgasTTsed o T (el XI
THF 7)—

K - co’ _ cA? _ cA?
a2 (l-o) [1_ Am} A (45 - 4,) (3.27)
HICNSYT FEm o 3 uanT

AP o T SR o IS w1 A e, fRdt oft SgdeTaeea
& A o A A W £ o1 uRehe i H9E ¢ 39eh Sifafed afg gH o
T igdl ¢ R £, T Ly, o AF A4 8 o TEifesk o1t 919 gefel agaereea
o fore skt fodie feris A weT ot Toa 2l

gRo 3.4 H fXU T stihgl H1 We@d ¥ CaCl, 6 MgSO0, & £, 1 IRahe
iy

FHISy oM 9 89 S © T

A cacy) = Moer + 20,2 =119.0 S cm® mol ™' + 2(76.3) S cm” mol ™'

=(119.0 + 152.6) S cm? mol ™!
=271.6 S cm? mol™

A ingso,) = Myg++ Mgz~ =106.0 S cm® mol ™ + 160.0 S cm” mol ™
=266.0 S cm”® mol ™!

NaCl, HC1 T8 NaAc & fau £, &H1: 126.4, 425.9 T 91.0 S cm? mol™
2l HAc & fau A° w1 afisrer sifs

AO

— o o — o o
m(HAc) — }”H" + }”Ac* - }\'H+ + A

o o o o
a- T }\’Ac’ + }”Na" —Ay- — A’Na*’

Cl1™

= Arfl(ch + /1:1(NaAc) - /1:1(NaC1)
=(425.9 + 91.0 - 126.4 ) Scm® mol !
=390.5S cm?mol ™! .



3@E20T 3.9 0.001028 mol L THfifesr 3101 #1 =retehal 4.95 X 10°S cm™! 1 g tHifes
37 o T £ %1 9 390.5 S cm? mol ' ® df 38eh fomie feemir o1 afieher
hIfSTq|

_5 -1 3
FSal =f=4'95><10 Scmil ><IOOOcm ~4815 Scm? mol™!
¢ 0.001028molL L

A, 48.15 Scm’mol™

- =0.1233
A 390.5 Scm®mol™

o=

_ ca® _0.001028 mol L™ X(0.1233)*
(1-a) 1-0.1233

=1.78x10"° o1 L}

aGakEd a2a
3.7 Tt foer@m =1 =erhal aqal o @ = Tt 872
3.8 A H A, I H F Th TR BTl

3.9 0.025 mol L™ AgHfes 31701 1 Aeiehdl 46.1 S cm? mol ™! 21 39! farie wrn e fadiee
feerger o1 ufterer sifsw) fean @ © 6 A(H) = 349.6 S cm? mol ' T8 A°(HCOO) = 54.6

S cm? mol ™|
3,5a§ag|qaeﬁ' Agasraaet At & TEEtE st w3 % foag fawe 1 ST g g9
St gd ol ST ©1 AT YehH FAmTeensti Ue qErafTe SEm § 9gd Hewrgol

B &1 WeTaH JEqerTEed Wil § ° UHh W IR Gethe o elld faerd

WBUECT — # @ FR e Fufm @ §1 Ak 6 weEEE ® DC v o S,
Al Cu?* I Shelie (VT MEfvE) R fomfsia gid € wd fefataa sifafswman
sfed gl 2

Cu?*(aq) + 2¢” — Cu (s) (3.28)

FIR o1g helie R Faifyd gt 81 T W wIR Cu?* 3t o, Frefafad
srfufsran g aRafda eiar g

Cu(s) —» Cu?(s) + 2e~ (3.29)

T YER FHR (dqfn) e 9 o (sifedEa) 8 € TE s W
fHeifta (sraferd) el 81 9% 39 SAifies wohd w1 oTeR € fem a1gg S
1 3= Y5l o FIW H S<ell ST 21 T[S HIR bl TS S0 Sl 2 < o
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N YellEd i W et il @ U 95 W shelie R aiftd g 81 sga-dt
¥ S Na, Mg, Al 3% fSeer fore Sugs Tam@fe sTaeme Suoere el
B, 98 TR W G Al o YA STTEEE g Scifed i St 2
Hifeam TE TR Ugst i Sk HUfed FANEe] o SR[eEe g
Iafed fohan w1 € U wofafEm w1 wEeee # sufef o dofufem
SHAES % FEASTTIA g IeIfEd T STl € (Fan X, TH 6)

TSI & WIATHSE Ue

ISRl TS Wem Aok & S8l SgdeTvse o Hrsilcaeh Teii sh1 g feha|
% 79 YU == o SMHR W HHS ST Hehal €

e & dgdsiuged & fEW- foo S Sydeteedl o e o
egaeraeed W fardivl erawoll o qve e 7 1833-34 H 319 qfummi i
freAferfiaa, gdam Hue & dgasrTsed & 3 fml o w9 § ey fmam

(i) g2@ fram- faga o g Sgasrased o qaEts fasea &1 aen
Jgaerreeg (faeem =1 wiferd) o veifed fagd o/ &1 om0 & GHEEE
B 7

(ii) fgdig fram- fafa= sgaeraseHt faomml o form =t 9um aen vared s
R g fafq= agrell &1 A 3T TR qediohl SeME (Mg
TAUTS FHHM + YA i TIAd 3 ° T SoiaeHl i §&1) o
T it 71 HS o wng o fer dud ¥ % Wi Suds e 91 TR
T T Tsfa I8 off foF U FelaeTd (TH ek SgasTIEed Jet)
1 AT Y & a1 Iuga o1 (FEa: R A Sim) & A 9
fore[d 1 A Wl e S off W SheirHardt fSiehel STyEte 8 T §
T THR U 379 TR ¥ (1) o Wi SYGed §, Ue Yefed fagd i Amn
1 O FEAfREd Hee W R S Fehdl e

Q=1It
el Q etd W €, St [ UfweR § wd ¢ 9he § 2
HATFEARTOT =1 ST o foIq, afrervaes fagd (a1 S7ewT) 1 anl seeRis
arfaferan &1 wisfraniedl W R s 81 Sewnd f srfufwa 6
Ag'(aq) + € — Ag(s) (3.30)

ToeeR Al o U Hid o AUSIA o fall Uk HicT Soiaeiql i STavaehdl
Bt 81 €9 Sd € Toh T geiee W SIeRT 1.6021% 107'°C % Se gl
21 o7d: T Hiel Sl T SE -

N, x1.6021 %107 C = 6.02 x 10** mol ' x 1.6021 x 10'°C
=96487 C mol™’



e 1 39 A w1 WS Fed ¥ U @ wde F ¥ | e ©
Gfehe UM % fT @A 1F w1 96500Cmol ™! & aXeR &d &

frefafaa seere srfafmaneti—

Mg (1) + 2e" — Mg(s) (3.31)

AIP*(1) + 3e" — Al(s) (3.32)

o foT 7% = ? fo T Ot Mg?* AT o fog e sHe: 2 i
TR (2F) 9 3 Hid Soiee (3F) i STewaehdl enfl| oEasTase el o
Yaifed Tae fag@ o (YfeR) wd §Ha (Yshe) o UM% o SR gl
2| oTqel o SAEEIE ST W eNIHT 50,000 WTR qeF H1 $od € FAN
o o Sl @ S e 0.518F Wi Wehs o s{eR Bl B

SEE01 3.10 CuSO, % faera™ =1 1.5 R i a9 10 fiee qo Sgherasfea fean

wheffe W eIt shTaX o1 Seaw 1 em?

ol t=600s
3TERT = ¥ X §99 = 1.5 A X 600 s = 900 C
sAfaforan—
Cu®*(aq) + 26" — Cu(s) o 3TIER, TH H1d A1 63 g Cu *! Hafad & &
T &6 2F a1 2 X 96487 C A& i TEwARd SHA
31d: 900 C g1 f&fid Cu 1 3=mH
= (63 g mol™' X 900 C)/(2 X 96487 C mol™') = 0.2938 g

3.5.1 JASIUEESH o TSI % SWR uSfed B ATl RIS I STeReN ¢ WIH oSl o

THR T 9 # €1 9 seieie iR 81 (ST o foy Pt el Au)
@ g% Afaforen o few 781 o U9 I8 hael Soiael o G oTUan few &
T H ¢ TN AR A setaie ifufwmeeiel € dl 98 Tergie atfufmer §
fewm o1 B1 39 YR Sifafmaneiial U sAfw seiagiel o fory deqerased &
I AT Bl Fohd 2| SE[ASTIoET o I AgasTTsel Tel o Sureerd
Tl AR Ner o ST THis U6 Seh Hieh goieie fawal s
F T THeh SR F® oRd TEETR YHH FEt §9e B 2, Ty AR
w9 4 3 W e € Tor 3 e fawe woafea g wdta 21 e we uE ufiifefy
o erfaftem fawa (S sfifawg wed €) oA gl 8; S foh 39 Wehdl i
AR s = 2 2

Sareoned 4% &w Tietd NaCl %1 JaiT = dl S[erv=ed o Sdg dfeam
¥ T A T BT el AN U sheel Uk oA (Na') @ S heie ™
arafed (Na* + e — Na) Bl @ T T UM (C1) ® S UHie W tfedisnd
(Cl'— %Cly+e) Bl 81 Hifeaq wiiEs o Selid foe@ o dEqsTTsed &
4 NaOH, Cl, T8 H, 31E &4 21 388 Na* Wd Cl” & aifafied H* wd
OH~ 317 d foemes 319] H,O i Sufeerd e &
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el W Frefafed sfafmast o 959 oTo=ed o fau wauf et o—
Na® (aq) + € — Na (s) E(ew) =-271V

. B 1
H'(ag) + e > 5 H, (@ E 4 =0.00 V

Hefie W s E°© OF arelt ifafEar &) aded uw et 2, ofd: el
R frAfafaa sifafeen gt 32—

1
H' (aq) +e — 5 H, (g (3.33)
Wq H,O o feriisH g H(aq) S0 &l €, =t fop—
H,O (1) > H" (ag) + OH " (aq) (3.34)

37d: helle W A2 tfufswman (3.33) Td (3.34) o @M o &9 ¥ fogt w1
Hehdt 21 ggferu—

H,O (1) + & — %HQ(g] +OH" (3.35)
THre R fefafad s sifufwa w8
Cl~ (aq) - % ClL (@ +e E =136V (3.36)

2H,0 (1) - O, (g) + 4H'(aq) + 4e” E_y, =1.23V  (3.37)

e | F7 E° aeh eifafea &1 atad W el § sHie S %
SR Bl Cl™ (aq) oF AR HI o H algal fHe =ifedl |y
At 1 atfufase o sHror sifafsman (3.36) 1 adiEar 9 gidl 81 2:
gy sfafsan fr yeR @ Hafuq 1 S gt 8-

NacCl (aq) — 1O Na* (ag) + Cl (aq)

e W— H,0() +e — % H,(g) + OH (aq)

TEe W-  CI (aq) > % Cl(g) +e
Ty rfafsrar—

NacCl(aq) + H,0(l) -» Na'(aq) + OH (aq) + %HQ(g) + %CIQ(g)

Tedl WTE 1 THIEd I o foU AE Soideie faval o T W e
TR (TR 3.8) H fRu MU soieere fawa wfeeenfm few W oR)
oW 3l o JEaerTsed | UHie W ffefaa sifufwad gwfaa 2

2H,0(1)— O,(g) + 4H'(aq) + 46~ E 4, = +1.23V, (3.38)

250,°" (aq) - $,0,>" (aq) + 2¢” Ezy =1.96V (5:59)



aGaREd a2a

] gerfie ot | eifafkan (3.38) i @l W gt ® W H,SO,
1 S=a Figdl W AHA (3.39) I alEd g Bt 2

3.10 I U erfeass ar § 0.5 UHTE 1 oW 2 53 o fou yarfed et @ A 9 § 9 fhae soeed

vanfed g2

3.11 39 oIqell i Tk GEl SAEY SR deqerase Fendor g 2|

3.12 ffafea s ¥ Cr,0,> T o T Hid o 9997 oh faq had ¥ fogq i fhat
A T STEeFRA BRIT?

Cr,0,2” + 14H" + 6e” — 2Cr** + 7H,0

3.6 AcfEl

3.6.1 yrafes et

He TS (helS)

7

IEECR MnO, +
(Trg)  FEH Food

+ NH,Cl 7=

fera 3.8— T Eqas: I
qq G & g3 7
iIp1se Shele o Y,
T F FA Bl

1 off de (e § THE UH A TH W 3AfE o Sofieg wd €) A e
5 &0 fae o 9id o €9 ° 780 § o ¥, goid: T Teddt O @ S S
Afafeman 1 TErEtTs il i foed Sl § a5 < 81 fohg 92 &y
ST o foTT 39 Boen! qel HeG oM a6V T Yo § o 99T 3Heh! slieedl
Y arferer afada & g =ifew) SefEl gema: < YhR 1 el - et
it we S S|

e il § sifufsran sheet T 9R Bl € o1 9 TG 9 AR o S8
S0 Tftena 21 St & U A WA H T o ST Hehd | gqent g er-ufife
IR Y oA ¢ o 5T STfashiReh o A9 R olaretion det o 19 d ST
S B 1A W G § gy T wteE | i | o St 81 36 9 | e
%1 TF U el @ S UAe k1w ot HLar @ qe e (AwEe) H s S
IR @R ¥ Ffolq FricerReimEe don weq 9 Bl wd €, Hele &1 FH
Tt 7 (Tt 3.8) 1 Seioiel o ot o1 T SHIEH siEs (NH,Cl) T
% FNEE (ZnCly) & 0 W= 4 W Edl 8| ToaRie Afafwa sifed &
W 3% Gihe B9 9 T R 9 foran s geRar g

TS - Zn(s) — Zn** + 2e”
FME—  MnO,+ NH,"+ e— MnO(OH) + NH,

Thelle 1 TafRa | HTHIST + 4 9 + 3 Aferdientor afereen | e7qf=d el Sl
B Afafean § 3= S Zn® % WY W [Zn(NH,),]> st 21 Je
%1 fave @9 1.5 V 8l 2

TG T s 7=, wfedt onfg S fomge 1 w1 W1 i STewEshd el
Fferrell o forq Suger gt & (Fo 3.9) | 56 TSieh-weRft et UHie o1 qen
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N
e I A
JerFRT RIS (Fe=T)
ferT 3.9-9mA=d: 9g%# HHEE
qa, & sToaras asr
TR (1) STaEe
HFFRF B

3.6.2 HUEHh SeEREr
( Secondary
Batteries )

T e =q

farT 3.10— oig gaEg® 9

WA foam 88

ERIES

HgO T &Ta- &1 T2 hefle 1 @ & 81 KOH T8 ZnO & T
SJETSTIHEA BT B| W i Toiere sifafkant Fe & M -
Hrs-
%eTg—  HgO + H,0 + 2¢” —— Hg(l) + 20H ~
Ty Gl Afafmar fe gehR o Frefud w1 S -
Zn(Hg) + HgO(s) — ZnO(s) + Hg(l)

Tet fawe oo 1.35 V el € qen Guul el sty o feer @ 2;
it THy Hel aAfafean o i off E e T ¢ fwent wigan e
H M % SR, ¥ & 9yl wEd ofafy H s5a wehdt 2l

Zn(Hg) + 20H™ —— ZnO(s) + H,O + 2e”

T GaF U S YA o 918 faudia faen o forpa o & yare g i :
AT Y ThT @ A | @ S ekl B1 U 3T WHge el 3R
IR fetarst g =S o =R Y TR Gohdl 81 G eyl G e oS
e 92t ® (Fast 3.10), 59 wer=a: ol e gl | v fmen
S Bl TEH UAE oS k1 S Bl © A helle oe SIRSiiES
(PbO,) ¥ R g oig *1 e ear 81 38% UeHReh 31 i T
AYAATTIG T T FLAT T S o 3TN H et € df FreAfefad g
Afafsare Bt -

TAE— Pb(s) + SO, (aq) — PbSO,(s) + 2

FerE— PbO,(s) + SO42"(aq) +4H"(aq) + 2¢” — PbSO; (s) + 2H,0 (1)

TG YR hele wd UHre sifafmaneti s feient gy 9o stfufean
frefafed 3—
Pb(s)+PbO,(s)+2H,S0, (aq)— 2PbSO,(s) + 2H,0()

S AR W ATawa
Ioh{td Bl Sdl @ qe1 U TF hefie ot
FHAI: PbSO,(s) Pb T PbO, H &d
S 1

T Heayul Ta@e dad foha
shefiem wa (fas 3.11) ® TSt &
ety g HEEe dei 9 oA B fohg
TR o @ st 21 79 39 9
#1 foanfafy qen =< wd femmmst =t
iR W B oTell Seleie sifafmanet
forega aviA &1 &1 fewarst &t afshan o
BN el Ty At Frefated g—
Cd (s)+2Ni(OH), (s) — CdO (s) +2Ni(OH), (s) +H,O(1)




ferd 3.11— T §9: STE¥ I FoIR Sicft
saee] H, 79 GiSTH a1 R BseiaEe
o fEf~Id W @ geahd ool Seiaaq gl

3.7 32 AA

fors 3.12— 47 91 s H, 3Rk
O, &1 ST &I
fergga SR et B

e

EI e

i w9 T Seured wgd fuen swEnh fafy T @ qen @ gguw
#1 T e G ¢l W WA o Sheredt $eHi (wigen, T oA dct) i
THES o1l (I8 S01) T SYAN U8t Scl ohi Sod e hi o9 H S5er
o fepan a1 € fSrent ST <tagd i =Rt faga Scred ® fepan s
o A T e S g S ) S A e el d e
A T o SHHT geal off fuek ©) ora UH el 1 o gwe @ o
AT ! TGN Teieie] T STeisd Hdl S Gehdl © a0 ScAE) i
AYAATII kel Y AR e S Gehdl g1 UEH Toddt delt w1 o
BIEEISH, HIF T ATt Mg S8 SoAl w1 g8 St ol w8 faga Sl
o ufafda feran s €, $a= ¥t wed 2l

o™ 31 Thet 49 Ul | BRI Td SATFASH oF T 9 Sl 57
w1 erfafean 1 S femean St @ (ot 3.12) 1 39 U 1 il SiaRer
FRihH ¥ foRd s YRH & oF AT TAN § @ T a1 39 SAtAfha
Y STt aTSq 1 FEfd Y STRT SUANT AdfRel A o T voeet o
w0 | fopen T o1 WA H erggier Uo SfiedST i o el bl Ty e
TSl o WEAH W WiE Seld Hiiea sEeiedEs faedd o yenga feman
S ¥ Teeere sfafme w R deH o o gaw fawfa wifem @
Teifeam org, S ST i SelaRiel | GHEI fRar STl 21 seleRie
arfuferang = & T g

FAS—  O,(g) + 2H,0(1) + 46— 40H (aq)

TAE—-  2H, (g) + 40H (aq) — 4H,0() + 4e”

T sfafwan 39 wehR B
2H,(g) + O,(g) —> 2 H,0(1)

S Tk SAfafRaehl i SR B ¥, ¥ AR FE HI T A
Gl kT go § fShT <& 40% el €, $6F ot 70% el % 91
forga Scfed et &1 S el 1 Sl S ok Ty T gl T S+
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I T AgASTIEAl ok TR W wgd 3ifen SId g2 €1 ST SA At
H AT % AR R R T 21 S Yt Yguel G i © TS wfeaed | ok Ao
%1 @A Y 3HH TR o e Wedl shi A T STeR1 qeror feman T 2

3.8 AS0T TR WSl 1 TaE H SRS A UG F o @dvi § He M § era

HT AT F1 AR T S I, S BT TG I, HIR T Fefed W E A H A
B, TR o 9 I &1 Ig W, Yell, SErl qen engett 9@ o gef
TR, Toreivent o § ot oreqel o erferes erfa qgemal 21 HelUl o ShRul
&Y g Ui €Ul i B el 2l

GRoT |, o TS 1 SolagF R ATigd o S § T SHeH
3AFTEE & WAl 81 W o1 Nl (TH=E: S ST o hed §) S e
g i Sufterfd W B ®1 GeRO %1 WM 9gd S © Wd W gem:
FAHA( T T ST Hehdl g1 AR ¥ S R o%g o foeiy woe W
e SR Bl B dl o T UAIS 1 el wmar & (Fo 3.13) 9o 39 'w
freAfeiaa st 9 oaea T Hohd -

UirE— 2Fe (s) —> 2 Fe” +4 ¢ EQ e pg =—0.44V

TAIS! T W o Seige, U1 o HIEAH | Hered Y UG o gE e
W UgEd © 9o el H' o119 hi Sufeefa o effedisr o1 e1oeee i €1 (IHe
S ® fF H 81 CO, o it W e | a4 Ho,CO; d U 2l 81 BlEgieH
3T agHed § 3Ufted o7 STl SiuEel & wia ¥ o ¥ off Iuarsd &l
Tehd ®) | T T Trfefad Afafean & SR Shelig &1 e sFaer Hid 2—

FAS— O,(g) +4 H'(aq) + 4 ¢ — 2 H,O (1); Ef0, 11,0 = 1.23V

T ARAfRAT- 2Fe(s)+0,(g) + 4H (aq) — 2Fe” ‘(aq)+ 2 HyO (I); E4y)=1.67V

THh ST AgHSHd SAAST g1 e ST SR 3tfereh sterdiehd Beht
Tileh A § oeel ST § S Serditsid thileh SeEE (FeyOs x HyO) ST
ST oh w9 W @ 34 ® U 3Heh Wi € eSS S [ $cq 81 W &

TR T JHe™ Ak Teeul T1 THH 7 hadl €F 1 Sod B §
affag qeif o 22 A1 HaR o wRO7 el mecyel ek o ffera g S
geeetl 1 Aok | AR frerdt B Hees Fiy Y ged e fafy 2, enfor
e i A o HUSh H 7 3T 31| IS Hag &l U2 a1 3T WA (3T,
foawiier) 9 wiftd Hteh fohan ST Herar €1 T o171 Oiat fafyr §, 9de 1 fdt
3T Ut 919 (Sn, Zn M%) ¥ ST=S1ad AT S Tk 81 A1 9% &1 & &
e fren & amt o U SgwaEte fafy €, fedt e T ag (8- Mg,
Zn M) 1 S giaEie SUCTed A1, S Td Henfid iRl a&q i W@l
F B

ATFEIUT— Fe (s) — Fe®'(aq) + 2e”
TEEA- O, (g) + 4H'(aq) +4e — 2H,0()
AT STTFHIT—

2Fe*'(aq) + 2H,0() + 50,() > Fe,04(s) + 4H'(aq)




aGAfET aRet
3.13 ST o SR TRt Tl T 90 Seoi@ id gU o W@eh Hel i =S fhantaty w1 g
e sfafwanstl &t Tea § Sifta)

3.14 TESNH & BigH U9 Iai B Yga fmd S g ot & o7 usied geEmeu)
3.15 THET % Y 8 | G O B HRY TH TREEAE T 9 HE S )

BSSIGH ol FrefA

A T AR S1efeAeEe sl T dil ol o A Eiid SaeH $eF S i, dof 3R T €
S-S Rl TR AN 9T Se W GURAT 9ed ©, TGTHR kT SHoll bl STagashal o s
ATETE H, Sl ol Uid SAferd SYHNT feht oh1 S| 1 STl €1 9Tk 6 I | T € TR S

I w1 H gge et € A fF e € o o #1 79 ved @ & S ? R Eee g
Seen $eFl o BT W S Shie SESAFIES 1 & IR ¢ Y Yeal i Hag ol aId 9 @l §
S e =
oM B W HETHIRI T WR SgH ol €1 $9H WSl o fheR o el &5 ae o S v e
g S R 619 ¥, S8 Ao, o oid: g9 9 %1 T 21 39 R o Yord ¥ 99 o fau g wree
et $eAl o WANT i ETHA H 1 SRl 81 BIEGIS SEehl TSy foshed €; siifeh 8eh <g |
ehael STl oAl €1 I8 BIEGIST UR il g el o (oS @ WK Bl eV 39 bR BIESIST Sl
o T TN T AU Gid oF & W FAN ki ST Hehdl 81 TET BESISH AfET i g
B I & AT Y TIEGIeH 1 SR T 2o el | BegieH 1 <e 31 & Jfersa & Hgeagof

ATAA

T SR A § Qs soede dgdeEet faamd (faerei) | fmfsa wd €158 R
ARG Ul o1 Tk Heequl 5Iesh (e weieh d1 SgasTased €1 SgeErie del 3 YhR o el
F oot et § U wa: Yetam srfufeRar 1 TEmEteR St fagd e ¥ ®9=Rd eidl 8, St
SEEsTUTe Aol H fogd Sl 1 SUEM Tk arE: Yetem ITfufehar %1 W H el ¥ Th SugE
faerm o frafa ieis %1 ume olaeis fava gEeie soisie & SNe § R fean s €,
fSrehT AR fawd [ AET ST €1 Yol 1 AR fawd Sl U9 U o A fawdl o o 9

WW%(E(W) E%m—E%ﬁ)@aﬁéﬁwﬁma,@aﬁzﬁwaqﬁ%wﬁwﬁww

(A G° = nFE(W))qawmﬁm'm (A/G° = - RTIn K) ¥ Haf¥q gd | Soieeiel ud el &

fauat 1 wigar W fefar e e g e @)

ek SEATTsIEHA! o &1 =ershdl, «, SEASTIed Hi Fixdl, s &1 ghfa ud ad w) fef s
21 HIeR wetehal, £, 1 £ = « /c G URAIME foman S & Sel ¢ HioR Fisdl g1 Wigdl s & ae
ekl Sl & STafeh Wi SlTeTehal a5l 81 Yool SgasTIeeal o foly 7 Figdl =12 o el i -+ st
2 safe o faoal § goa dgdereedl & fow 78 9fg 9gd o 9 e T Ferwsy 3w fa
FEAATHE T SFd A T HR FeThdl 39 ST F1 Aok AARAS o ANEH S qed Bl ¢ o
g foRifra el €1 S8 STl o wad JIRFTHT  Fraw whed € U 30eh e SIya & Segauarties
Yot § 3ufterd foaerm o fagd 1 GeTer STE1 50 Bia1 @ WX SHeRdehior Te 799 k1 kAl el
W e 21 Yefat wd fuT ¥ oot Tadl o agd STA B €1 e1gel 1 GelRul SAEvs ®9 § TH
AR IREAT 7| SR fagid seget-srefens o od
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3.2

3.3

3.4

3.5

3.6

3.7

3.8
3.9

3.10

LSRRI

frefafaa wgsti %1 38 w0 § orafterd e fad 3t T H1 S davi o faaar § 9 gfaeenfd
EZoil S
Al, Cu, Fe, Mg W8 Zn.
e fEQ Y AR gereie fawel o SR R eTqet whi ST Sgdl g STUHEeh &Tdl o e § e
A1y
K'/K = -2.93V, Ag'/Ag = 0.80V,
Hg”'/Hg = 0.79V
Mg”" /Mg = —2.37 V, Cr” /Cr = - 0.74V
IE oot Tel 1 <uiise frad Frefafaa sifufswen e 8-
Zn(s)+2Ag+(aq) —>Zn2+(aq)+2Ag(s), I ddgu—
(i) HH-F SlE FUMHH AT &2
(ii) 9 H foe@-om & aes ®[ 9 &2
(iil) Y% Setaeie W EH ael it = 872
Freferted sfafmanet arel e Tel 1 A Jo-Tawe giefed il
(i) 2Cr(s) + 3Cd”"(aq) — 2Cr’"(aq) + 3Cd
(ii) Fe2+(aq] + Ag+(aq) — Fe3+(aq] + Ag(s)
ST stfafsranetl & faw A G7 we wr feemist &1 oft T wifs)
frafafed el &1 298 K W = FH T6 emf faf@u)
(i) Mg(s) | Mg”"(0.001M) Il Cu”"(0.0001 M)|Cu(s)
(ii) Fe(s)|Fe®(0.001M) Il H'(1M) | Hy(g)(1bar) | Pt(s)
(iii) Sn(s)1Sn”*"(0.050 M)IIH (0.020 M) I Hy(g) (1 bar)|Pt(s)
(iv) Pt(s) | Bry(l) | Br (0.010 M) lH'(0.030 M) | Ha(g) (1 bar) | Pt(s).
wfgdl T o= gfeal W Sfcateren ST W eI orell sed del § ftatad sifufman gt 8-
Zn(s) + Ag,0(s) + H,O(l) > Zn”"(aq) + 2Ag(s) + 20H (aq)
sifferan = fq A, G° W@ E° 31 s
Terelt SrgaeTTeed o faeta 1 =Teishdl Te Ao wietshal shi TRATST SIS | |igdl o |1 3ok qiea-
=t foeremn wifsu)

298 K W 0.20M KCI faeraa =1 =reishdl 0.0248 S cm | &1 SH&! HieR =refhdl 1 GRehe Rl

298 K W T& =eihdl 9 f5&d 0.001 M KCl fae=d 7, &1 9fads 1500 Q 21 3% 0.001M KCl
forerae T =TeeRdl 298 K W 0.146 X 10°S em | 8 a1 9a feeris =1 872

298 K R Wifeqn w=iiges &1 fafq= @igaisti W =sar &1 9w fwan o fomeh e
Frefetad g

Higa/M 0.001 0.010 0.020 0.050 0.100

10°xx/Sm'  1.237 11.85 23.15 55.53 106.74

it Wigaeti o 1Y A,,, 1 UReher SIS U6 A, 99 ¢ o o2 Uk e Q=) A, 31 HF 16 S
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3.11 0.00241 M THifesw o7 &1 Il 7.896 X 10° S cm | 2| THHT HioR =reiehdl FI qrehferd
FifTu) aft TEfifes ot o U A2 &1 WM 390.5 S em” mol ' & 1 3HhT faaiem feeri® @ €2

3.12 frAfafEd o s9=eH o fau foad sae &1 savaehar grft?
(i) 1 ®a A" &1 Al ®
(ii) 1 ®& cu® = Ccu #
(iii) 1 #& MnO; & Mn®" |
3.13 frefetaad =1 o & o fohad e fagd i segashar g2
(i) 7fel@ CaCl, ¥ 20.0 g Ca
(ii) Tfed AlL,O;¥40.0 g Al
3.14 frefafad i sifediega s o oy o sheird foed smevas €2
(i) 1 ¥ HyO &1 O, |
(ii) 1 @ FeO &l Fe,O5 HI

3.15 Ni(NO;), o Tk foera o1 wifem seiaeel o ot 5 UEgeR &1 ¥ yafed d g 20 fie s faga
e femal TN Ni %1 fehaft | ohefte W eifa enf?

3.16 ZnSO,. AgNO; T8 CuSO, Taera arel v deerveedt dail A.B.C i Juftag fHan w1 & 1.5
TR 1 fR@ar, 9 B o shelie W 1.45 g Toear feifud e @ oiar yanfed &1 w81 fae@em
foRa T 9% Yeifed 32 Maifia &R @ N &1 seme @1 grm?

3.17 A 3.1 | f2U TC A SRS faval 1 Wl § ST AN ey % 1 Frafatad sfrwse &
w9 stfafwan Hwa 82

(1) Fe’'(aq) 3R I'(ag)
(ii) Ag' (aq) ¥R Cu(s)
(iii) Fe’’ (aq) 3R Br (aq)
(iv) Agls) 3R Fe™'(aq)
(v) Br, (aq) 3R Fe2+(aq).
3.18 frefeiad § o weis o foiu SgasTTsed § Wie Scag «arsy)
(i) ToeeR geragiel & WY AgNO, &1 St fae=m
(ii) wifeT geragiel o WY AgNO, w1 S feera
(iii) wifeT™ TeiaRiel o WY H,oSO, w1 a7 faemm
(iv) wifeTH seierel & WY CuCl, 1 Sieftd faeraq

P qGAfITST T=ait b TR

3.5 E.,=0.91V
3.6 AG°=-45.54 kJ mol ', K. = 9.62 x 10’
3.7 0.114,3.67%x 10 "mol L™

93y SrEErEH



