12087CHO3

T T o AT o IYE A9

Toh AYAEATTR T 1 T FT Hhl
Te oot I SemeTTEe Sell o we fasg
EF{W;

et ¥t & emf (Sgd I &)
IR G T THIHIU i STIII
T GohTl TF TeA o T fawa st gRenfia
EF{W;

U o s fava, 9o sifafswan 1 fiss
ot Ue g9eh A feaies | Wy wenfyd
EF{W;

Atk faermi ot Tfalieendr (p) , =etshdl
(%) TS HIeR =ershdl (A ) i g
EF{W;

AT (AAATIRA) T SORIE
=Tetshal | fa¥g T Foh;
SgASTTeRA! Tl i =TeTshdl W= 1
faferi =1 9 #X Feh T IAH! HIeR
AR I FRERTerd L Gl
faerami 1 =Tehdl U HieR  dTetshdl
(VM ST ATEhdl) % HiZdl o 9y
e & Siifacd w1 @ T T A
([ T A1 TG A W AR Arershall
(U9 U ATeTRd) I AR H
Heh;

FHIERTSY 99 1 gfaisd w2 b Td
THoh IFIWAN I S
FEASTIEA % WA T& hl GO Gob;
wS W To o SeiEl T goh
Tl T TN BT G0 HT Fohl;
TERUT ! AYEETTF ThH o &9 |
ST TR

Uchch
)
0)

TR

\

S

\

“TETAE STITHATT foed St 3= A o 1T FgerT @i ST qehd 81
facima: faea St T WErT 39 TErEtieh SIRIRaTsi @i foRaTtad
& foTT fenar ST Geral & St W@id: TR &l gidtl”

SYEEA T Yelfda qEEtes stfufmeaet | frifgd st
¥ foga Sced w@ foRE S % @a: svefdd TEEtTs
uRed=l § SWI 1 e ©| e faw dgifae we Wi
T € el o SwEnt 21 9gd 9 Uiy, Sifed gRgleeE,
FAN, T3 e 377 §gd UR T, S eh fate
SN ST S €1 SeREl ud e Uel qEEeh Sl el oEd
o H uRefdd #@ € wd fafq= sl wd gl o
Uk ®Y Y SYEAN H oY S &1 AgaHEtTn Stfafman
Ssll WO (efficent) HWWW%%, A TEAEA
F AT HE A5 qhAlhl o AMTSRR, W fF qAERw &
fau @fea &, o fou Aecgel @1 Gad Gohdal &1 iR
4 ofaass o oo fouda feem o g=ror w9 iRt &
el WOR 1 ol SR ogeEEe g €, of: agatEe
T wfifoe e ST fava ) W wwe W wH haw
3Geh B Hew U URfYE wEqgsl W feommr &
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3.1 agamﬁiaa Fe X1 % THE § T B9 A WA HI T 6 FEE % R H 98 I8
ot g (fa3 3.1) | 9% 9 freafafed i sfafea § scafsia taafe st &

FEA Tt | uRafda w2
EEEEIIE I

Zn(s) + Cu®*(aq) - Zn**(aq) + Cu(s) (3.1)

- ﬁ‘%ﬁ—“m * & Zn?" 9 Cu?* @Wﬁﬂﬁﬂﬁﬂ@%ﬂﬂﬁ(lmoldm‘a)*%ﬁ?ﬁ

e (et ) CHW R dl gHent TR fawa 1.1 V gl €1 3@ UHR i e bl et =

A WA FEd T

U Ui Ife oot o | T fawdia @ fawa oo s (957 3.2 %) we =9

& - agrn WY, @ B9 3Ed € o rffshan aa qeh =ord! wdl @ 5 qo o

fir & o w9 1.1V T 7 S, 39 feafa o sifufran goia: v S € @ g

1 faerr PR fog@ O yeifed 7t Bl ST fawe | @i ot eifaftem gfg erfufmer #

W3‘7‘W@TWW T: Wy fawda feen § yRY 9 3t ® (F 3.27) | 37 9% TR SEgaeTaEest

I RIS e o e e ot 0 O e A e e 9 e
TR S TG foRmarstl 1 ST S o g3l § S|

s

L EW<IIV EW=11V ) Esﬂg}>11
I—WNV\M— | AAAAAAAAAAANA !
N > A I——J <« o
——— N A €
s fagaum | e I:) - wfa'ga_>%rm e
Zn Cu Zn Cu e 1
-ve s @@ +ve B Zn Cu
U l I | J l l
ZnSo, CuSO, ZnSO, CuSO,
(F) S8 Eqy< 1.1V (@) 99 Eqy = 1.1V (1) @ E 4y > 1.1V
(i) sl &1 yare S+ =g 9 (i) ToaRAl etan fag@emn (i) oMl %1 YaE HIW 9
W TS 1 AR Fral & 7d: T 1 g YaE & gl fSish 1 R qen fagaum
el 2| T 2| (i) 5%, foF R
(ii) T e W 9 Semar & aen feifaa gan & qen HIW, FwW
R Feis W Fraf g TRIE ¥ e g

faT3.2— 9@ favg, EW,WﬁWé?ﬁUﬁHWWWWa#WWFﬁ/

* gAfeed 9 9@ & al Fisdl & TH W g6 GlHIar 95 F1 STEN A AT T8 isdl o STHAI! gt 1 ag faera
4 78 Gigar & god gidl @1 S=9 Fens 4 o gqeh AR d SR T H

65y SEERH
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3.2 Sede Ad

WA foam b6

ST fon Teet S ST SR € (el X, Theh 8), TedHl Uel Teh JgauEmEis
T & S foh U o i afafwan 1 wEEte e w6 fagda st o
wUiaRd L 81 39 g o T et afutman w1 e ot aga & o
e i et
o SuEnT feren i ?

o G, et avi weel foman =T e B, wh U @ 9w @, foew
frefafaa e stfafsan et 2

Zn(s) + Cu**(aq) —» Zn>* (aq) + Cu(s)

g AfafeRan |1 o7d o SAfufwaell &1 SAeE © foe A 999 9d
sifaferan 2ar =1

(i) Cu?* + 2¢° — Cu(s) (3TT=A ¢ arfufeam) (3.2)
(i) Zn(s) — Zn>" + 2e” (3tadraRTor 31¢f srfufsman) (3.3)

I ffepaTt et Wt o & f9=1 9 | et €1 et ere sttt
T 3RS W Bl 8 Safeh Sferdenor e1ef arfafeman fSieh seieeie W el 2l
o1 o 3 < T, oref Wt =1 YeTed T off hred E1 W oIS i AT
714 U1t T ToeRe & S o 9o ot el S Gkl 2

&Y fafs= a1e Seil o HaioH O S Oal SEt ST oAl Hell i ol
T Thd €| T o1 Yot H efifeeh seirie agaeTTeed § s (ge) T
21 T @1 Yol STel ¥ U alieeHi U U T o /ieaw o difeeh qr gil
92 &d g1 <A o1 Tl o deeraee fo 3.1 o fa@r T e 9 5N 9
wd Bl FHA-Fwft Al € seragie U €l dEherEed W e wd € ud e
ferfeai & a1 g 1 SAEvIHAl T B

T SiaRIS- RTINSy W Hifereh Sl it w9t faeEE 9
ffeReteht UTfcaeh Selgeie W ST B i Bidl € TS for 98 eFmefyrd et weh|
I TG SeieEis & g o TR i faerEd | el & w9 | W ue
SIHRIE W Solae[ Bl &I ygfa et € fod fF 7% Homefa & gl
TEATETE] W AT 1 YR Bl Sl 8 el S oo stfafsmansti shi qepfa
o ITER TS foe@ o Wue FcHs A1 RUMcHS SAEfE €l Sl 2l
TS Wd AgasTIed o Hed fawaiaR Sc= 81 Wl § S gereRre fava
Fed €

o @1ef gt erfufsren | vge @t Tei %) Wikl Shad T TS el
2 i Toieie fave &l " gelaRrs fawa wEd €1 IUPAC & FEamEr
Mk TUaaA fawe ol o1d A goiaeie fave el ST 81 oo da
1 = ord U, e stferdienor g 8, UHrS weand € U foerad & qme
31 Tawe RO il 21 o o1 Wt Frad rere g €, Sheie el
2 Ud TEeh! fawa foer@e o |Ue eTcqes BIdl €1 39 YhR S| Siaeiel oF el
T fGaiR B 8 T S 2 feew =g (i) feofa & B 7, seiee woner
SIS W eI SIaiS i IR Wellfed B od ¢ | TargaemRn o ware =t fen
TSl o YaTe 1 fKen & fauda e 2
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3.2.1 geRIE fawa

<hl AMUA

oo U % S| ToERIe] o 9 favaid @e7 fa9a Fear © U6 39
diee # AT €1 Qer f9E Sheiie T UHe o seieie fawel (sTasE fave)
HT SR A T TH W Jed qTEH FT (emf) FF S ¢ W T TA |
Y g ¥ YeTed el 81 Wl Bl 376 98 Tiehd IRUE € foh TedAt det i
for@d @Ha &1 Ui &1 9 SR ud Shefie i qEff ok faed #1 feddt ot
&1 fore o foIu WRoan ¢1q Te dEaeTTEed o He Uk SeAleR Wl el
TS < SEAeTTEAl i, A% 9% 90 Ug 5 IS gL e df STk HeA & HEAlR
@ Eiwent, foran S 21 59 9t o SaR ford 9t 1 emf ©FTH gl
2 Ud S SR ok o1 U oh fave 9§ ol 3R o ord Wt o fawe i e
fean <t & S fer—

EW=EW_E3TQT

70 e Seetor grn wmemn T g

He rfaferar —

Cu(s) + 2Ag (aq) — Cu**(aq) + 2 Ag(s) (3.4)
ared Ier arfuaferame —

Sl (ITFF)  2AgT(aq) + 2¢” — 2Ag(s) (3.5)
T (3RAF)  Culs) — Cu®'(aqg) + 2e (3.6)

€ <@ S Fehal © b fafsman e (3.5) we arfafsman geie
(3.6) 1 TN THIFIT (3.4) 31 ¢ T FoeeR Tiaere hefle & 0@ 9o HIW
RIS TS &1 e HE Hd €| Ud H 74 THR ¥ ety fea s
kel B—

Cu(s) I Cu®(aq) Il Ag'(aq) | Ag(s)

TSI & T © T Eamy = Eqaty — Ecarty = Eag/ag — Ecu?* jcu (3.7)

s1ehel o1 ¥ o fava &1 Ao 7S foRen S wekanl g9 haa 1 o1l Wl ok
fawal § a1 71T ehd € Y ol &1 emf WK Bl g1 A BH WS §
T Foaie (214 Fot) w1 fawa =@t #1 of at 3ok dner g ot et
fave T fohan ST Heha 1 URAET o STTER HiHh BESSH Selgeie 9 37
e &1 (fo 3.3) Pt(s) | Hy(g) | H* (aq) g1 Frefua foran s 8, g@en fava
feforaa et & dTa wwed ami ®, 3 ffde fmen w2

1
H' (ag) +e — 5 H,(g)

U BESISH Soioeis | WifeTH =ieh § olfid wifed Soieie Bial 2l
Toiaers Tl o o fmfssa aiar € U9 39 W IS Tegee 19 98-9% i
S B BTESISH T Tafed Ue SeRdiehd Sl STeeenatl i Wigdl, $ehTE WM W
feom Tl St ® (Fast 3.3) 1 sqemt a1ed € fop foeram o =EeisH 19 &1 @
1 bar TS €EESH 3@ i Higal Teh Hier el 2|
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H,(g) 1 bar
AT W

a0 Y00 HOOHA

WA foH p68

BIEEISH TIRIE i TS (H o1ef Uet) qen fordt Sod Ot i helig o
M T TR 91 T8 T Ha 89— AN seger saaeie || 3udery 9 faan
S Hehdl B, %1 298K W emf, SHU 18 Fel o 7w fo9e 1 7F <6 2
g et 3R a1et 31ef I i Aufaad UF Afadichd TS i Figare Sohle
&l ST Hel 1 ferver, Tifet SR o 378 Hel o A fawd, ES,, o SR
g B

e — o o
Eg _E(R)_E(L)

(=)
Wl ES,, 9 &1 A fawa wd Eg, a1 ES, HAW: e @ o R
1 37 Gl & AE SoleRe fave B
<t T TEgeH SoiRie 1 fava ES, I g § o1
EC=Eg-0=Eg,
frefafaa ¥ %1 @fud emf 0.34 V € it T fefafeg e g
sAfaferan 1 aFe soiae fava ot 2
.
Pt(s) |Hy(g, 1 bar) |H" (aq, 1 M) || Cu® (aq. 1 M)|Cu
a1el g AfafeRan—
Cu® (aq, IM) +2 e — Cul(s)
Ty, TFrefafad 9 &1 @ifud emf -0.76 V ® Si T frefetad
ared To arfufepan & wHe goeRie fawe o W 2
e—
Pt(s) | Hy(g, 1 bar) |H" (aq, 1 M) || Zn** (aq, 1M) | Zn
a1el g AfafeRan—
Zn** (aq, 1 M) + 2e” — Zn(s)
worm feurfd § A solaee fawa &1 oeTE W9 SR & © i Cu?t
PF HY ST 1 g 8 S 9 erafed g W 81 6eht foaadd W Herd
T BIaT Teq SWie afvia wes aRkfEfaal § gegieM P Cu i STiaisd
TEl T TWehd (3N BH TE i he Tehd © foh BRSS9 W S Wi
Jrafea Y Wehdl ®) WA Cu(s), HCl ¥ &l Sern ©1 -Efes o | o
g Al W St Bl € 7 % wRged el 9 gEd feufa o o
goleRere favel w1 SolcHer | SRTd shidl € foh erggioi 21maH TS i atferdied
L Thd B (AN ek BESiSH A 1 3Tafed Y Fehal €)1

39 et o e ® fot 3.1 o wgd e 9 &t o1 eifufwmensti &
1 ghR § foran S wehar e

EEl 3@3@3— Zn(s) —» Zn*(aq, 1M)+2e
T sRe— Cu (ag, LM)+2 e — Cu(s)
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el 1 WHY ATafehar Swiea sifafmened w1 A gt {1 e
Zn(s) + Cu®* (aq) —» Zn*"(aq) + Cu(s)
T 1 emf = E;., =Eg, —-Eg,
ES, =0.34V - (-0.76)V=1.10V
FR-Foit e TH @l A He fET e & w9 § W e
g1 3 arfaferan & 9w T oidl, Iq SRl U ervwEe sttfmae & fog
TS IRl o e o Tt SO g TS hid! 1 SEel ok T feteted

aef Tl W Pt 1 SHAN e 2
BTEGISH TeTze - Pi(s) | Ha(@) | H'(aq)
foret o T 8- H'(ag)+ e - & Hy(@)
S SereRe— Pt(s) | Bry(aq) | Bri(aq)

TSRt e1ed erfafemen %— % Bry(aq) + e — Br(aq)

T SoiRe fave agd Tyl ¢ TS 8 399 & Hewyul Ye ur Y
Thd €1 P A e I e srfufwmaret o foau aee soieeie fave
o W gret 3.1 ¥ R T €1 AfE fadl soeie @1 uee soieie fave I
Y aferek 2ia1 @ d S9! Tufd ot BEeisH 19 4 i el Bt 1 56l
YR W, IS T Seiore fo9d SRocHe Bidl € di SEeisH 19 S§ Teie i
Tqfea steeen | eifih Tl St 71 T8 @1 ST Ghdl © T ARolt § vy
1 A SoAie fawd Seuan 21 g 3 &l € o wopida 1 (F,) 1
TIANES A (F) ® orafad B &1 wgfa sifushad @1 sm: weeids iy
YeoiqH Srdieheh © Ud TI3iRiEe 31 Seoldd STqee: €1 oifead
goiRie faua =ag €, 98 3 #ar © ff <liforay etem geferan s
€ Safeh oifeE U Sl foeml o eeiad STTeeh 81 98 <@l S Hehdl ®
o aroft 3.1 H 5@ B9 IR G A9 H SR AW © 9 "EE soeie favwa &
eI STl € WS gl o W AT o wrEfi SR el i iR
&Il Sl © A < 3R o TSt 1 STUeE &1l Sedt ¢l e T
el 1 AT ITAN foe@l &1 pH T4 w3 |, faerar oHAsd, S
e qe o= ST 1 O U favafidte A § g 2l

iR a2et
3.1 frm@ Mg |Mg &1 A% soidere fawa o ffd wer T H?
3.2 I AU TF T o U5 § FHIR Gothe F foead @ Tohd 87

3.3 UM% Toiaie fawd w1 diferht 1 e w2 9 U8 gered SdRe S s uikfefa o e
AT 1 SATRAHd T TR B

69y SEERH
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HRUT 3.1- 298 K W HIFMeh TaRS fawe
P Wed TS o ®9 §, o Sl g9 o ®9 § SURYd €; 19 T o9 %A ¢ U6 s ¥ <9 )

A F,(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) + 2e — 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¢e” — 2Br 1.09
NO; + 4H" + 3¢ — NO(g) + 2H,0 0.97
2Hg*" + 2e” — Hg,> 0.92
Ag' + e — Ag(s) 0.80
E Fe" + e — Fe** 0.77
0,(g) + 2H" + 2¢ — H,0, E 0.68
I, + 2e —ar 0.54
Cu' + e — Cul(s) E 0.52
Cu® + 2e — Cul(s) 0.34
) AgCl(s) + e — Ag(s) + CI” © 0.22
E. AgBr(s) + e —> Ag(s) + Br- E 0.10
2H' + 2¢” — H,(g) 0.00
Pb*" + 2¢” — 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
AP + 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 + e — Li(s) \ -3.05

1. wvEs E° @7 o1 @ fF Ieiew g H'/H, 9 ®t godl § yad ST9arEd 8
2. trEE E° @1 a1 @ f% Yelew g H/H, 9 & gawr d§ 3o soEEE g

LSIRERERIGE L
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33 a@a vd @ ¥ gH A § TR sl sifufwer o woe gas efieist R Hier Qs
orfiesooT T THE B AEEIH T fF T8 THE TA Tl OAE A A s
sAffeRan—
M"™(aq) + ne — M(s)
o forq fepelt oft Wigal | A SIEgIoH SeiTele o |Ihel HIdl T Sefais fave
=1 werR Tefud feman T wehan 2—

E  —pc _RT __[MO)
(mn* /M) (Mn* /M) nF In [Mn+(aq)]

<fh M(s) 1 Higdl, S AT STt ©, gHferg—

_ e RT 1
(me/m) T vtm) T In [M™*(aq)]

(3.8)

E ) TEQ @ afRenfug fEe wmogw 3, R a fems

(MD* /M

(8.314 JK 'mol ™) 2, F %2 feeri® (96487 C mol ™)) %, T shfeed H dr9
% ¢ W [M"(aq)l, [M™(aq)’] == i Her Figar g—

T ¥ § Cu?t TS Zn2* TRE F fRE off Wigar & fow 7y forad 7

#peire o fem—
Elcoc) = Boaya ~ o7 m[ch(aq)] (3.9)
s o fere-

) = Boern) = 3 Zn+(aq) (3.10)
e fawa-

E ) =E(cU2+/Cu) - E(Zn2+/Zn)

1 1
) RT L RT L
= B cu) “oF In cy*(aq) E(zﬁ*/m)"’ﬁ In 712 (aq)

o RT | 1 n 1

—ge _E _ _
Floan™ ) = 2F "o (aq) " zn” (aq)
RT, [Zn*"]
Egey = By = s 7= 3.11
S O T (O o (3.11)

TE 3WN S Tkl & FF E 4, I 35, Cu* T Zn?* &1 Figal W s
F Bl T8 Cu?* STl 1 Wigdl 9gH R §gdl € T Zn?* A 1 Higdl
G W

Zdy SRR
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THERTOT 3.11 H I T oh TR &l 10 H &UARd i W T
R, F & A @A T, U6 T =298 K W 78 7 YR ¥ ¥l St 8—

@ 0.059 [Zn?*]
Eam = By ——5—log [Cu®]

2T TorERIel & o Solael s T (n) SO BN =fen, o1 frafafed
@E—

Ni(s) INi**(aq) ||Ag*(aq) | Ag & fau &= wHie 79 TR & faet
ST Fehdl 28—

(3.12)

) RT [Ni%*]
Ee = E(@a) “oF In Ag T

TS TH HE St itk
aA+bB—— cC+dD
o fore e afeRtr e geeR @ fo s gehdl 8-

o RT
E(ﬁa)= E(W) - Tl_F IHQ

_go _RT [CI*[D]*
- F@m T U APBP

(3.13)

Saeeor 3.1 fr=Afafaa sifufewa ae 9@ & fefra s
Mg(s) + 2Ag"(0.0001M) — Mg>*(0.130M) + 2Ag(s)

Th E oy 1 THEH HIST AR E) = 3.17 V&I

gar & M aAfufeman ol ¥ 1 F weR @ feran s gehar -
Mg | Mg®*(0.130M) | | Ag*(0.0001M) | Ag

B A RT Mg2+
Ea) = Bt _Eln Ag 2
0.059V 0.130
=3.17V - 1 =3.17V-0.21V=296V

2 o8 (0.0001)

331 e wfteRur AR =@ ga (e 30) F ufwe woag w e S odr fe et
¥ wra Rewiw  E

Zn(s) + Cu**(aq) — Zn*"(aq) + Cu(s) (3.1)

SH-SE I TRAT © Zn?t A 1 Eigal 9gdl S @ st Cut

ST ShT |gaT siedt St 81 3H THg Hel shi dieedr, TS sieediet g wal

S Gkl €, SISt St 71 9 THY 99 Cu®t U Zn?* ST shi Qidr feer

RSICERERIEE £~
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Bl 9 € U dieetier I e <uidr 1 I8 3T e € T erfufsen o T
Torfyd &1 g1 21 39 STaen ¥ S gHir %1 7 ywr o foran s g

=
2.303RT [Zn2%"]
E..=0=E._ — lo
) (@) oF g [Cu]
2.303RT . [Zn?*']
J[ME, = lo
(5D oF  Plcur]

TR e W,
[Zn”']

Cu®] =K. AfgfeRan (3.1) %1%111

31: T = 298K W ST FHHU &l 94 TR 4 fomar s wehar 8—
o 0059V

Eip = logKc=1.1V  (Egy, = 1.1V)
(1.1V x 2)

log Ko= ~—— "= —37.288

gKe= 5 050V
Ko =2 % 10% (298K T
qE= €Y H,

2.303RT

Ejpy = log K¢ (3.14)

TR, (3.14) 9 o O favd Uo 9 feeris o o9 Tee <9
21 39 YRR AffHan o fou arer fertes, 19 7 YR wi9e1 999 781 ¢,
I o @ E° WM 9 uRefed fRal S 9l 2

@t 3.2  frafafaa afafsn =1 9= Reis 9o sifse—
Cu(s) + 2Ag’(aq) — Cu**(aq) + 2Ag(s)

©
E(W) =0.46V
eal o 0.059V
Ejy = ——5 — log K¢ = 0.46 V
0.46 Vx2
anog KC= 0.059V =15.6

K-=3.92 x 10"°

3.3.2 SRS G T Fhe H ffar o forgda o ga yerfed sew o foede fawe o
sTRTfRar & firsg T o SR B €1 AT T ool Ul ¥ sAferehan e @ =ed €
it YA 1 Y8 SCHATTA AT BRI Ted=t det o gRI fehan 7o Schuviia s

fiest ot | Tt o e 2l |1 37d: 9K ¥t T emf, E FaIfed €9 nF

73y SR
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e AAfufsran w1 filss &1, A G =1, 7@

A.G =-nFEq, (3.15)

TE TR @ % Eg & @3 T9a 8, A6 AG T AEHS
AT ored © fSEe 7F 'n' R e s ?1 39 yeR fefated
sifafeRan—

Zn(s) + Cu®'(aq) — Zn>*(aq) + Cu(s) & faQ (3.1)

A.G = -2FE 4,

qen sif4fsRan

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

o fau, A,G = -4FE,

Ife woeq Afufmaest efivis =1 Higd T e @, qd

(S]
Egm = E 3y 310
o— _ S]
AG®=-nFE,_ (3.16)

T UFR E,, o A H H TH Hee Ul SAnacha T, stfwfman w1

e e ST A, G, I T Hehd 21 A,G® ¥ &1 T Fefientor g0 @
feorish 1 Aol #T GHhd B
A,G®=-RTIn K

SEERUN 3.3 A WAl o Ty A Toiaeie fawd 1.1 V 71 Frefafed sifafwan o forg @
fitest et a1 Ufeher i)

Zn(s) + Cu**(aq) — Zn**(aq) + Cu(s)
_ o
& AG°=-nFE.

ST RO § n WA 2 1 F = 96487 Cmol ! W E[, = 1.1V 3:
AG® =-2x%1.1Vx96487 Cmol ' =-21227 J mol? =-212.27 kJ mol™!

e et At

3.4 pH =10 & foe@q & Hueh a1l BEESH ool o a9 1 YReher it

3.5 TH ¥l % emf FI Revert FHif, e fFrafafaa sifafeen et @1 fen ™1 € EQ, = 1.05V
Ni(s) + 2Ag" (0.002 M) — Ni* (0.160 M) + 2Ag(s)

3.6 & Yo fogd frafafea sfafean =6t 8- 2Fe® (aq)+ 21 (aq) — 2Fe* (aq) +1, (s)
F1 298K T R E_, = 0.236 V 2| ¥al ifaferan w1 7 fisd ofl wef qmr feeriss a1
qfehed HifST)

RIS RERIEET o
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faga o SgaeTTeR faeel o weed W TR 6@ 9 94 $9 i H
R e v €1 fagda ufay #1 wdie 'R 9 Frefa fhan s @
TS T8 3 [ohm (Q)] H A ST & S fF SI ghEAl # (kg m?)/(S° AY) &
T3 21 30 gIeR O 1 Werdl ¥ W S Hehel € e ey wAifaes fam
o regd o uRfed @ ek B Rt ot asg 1 fagdia fady SRt o |
o SHANIRT Te STIE e kel A o FiaaimEar gl &1 s7efiq

l l
4 OTR=P (3.17)

A feeris p (W, W, rho) 1 Wiawrererar (fafyre ufatie) wed
&1 ZHhT SI THTE W X (Qm) B T SAIRII: SHRT T0edsh AT HrHe
(Qcm) st 5 # fern S €1 i IUPAC + fafere gfwiy & o w
gfalierehar Ug ot SIAYIET W ®, ofd: Ydeh o oMM o U=l W ¥H
TfeRIerehal U2 T &1 ST AN ifdes &9 4§ fopddt qeel &1 gierieman
IGHT I8 YRl & S I8 Teh WX oAl €l T TR SIE HIE HT &ABA
1 m® Bl 98 3@ S Ghel & fh—

10m=100QcmA 1 Qcm=0.01 Qm

Ui R w1 ogehH, =feiehe (conductance), G el € Td &d fe
oY Y H B

G= = —=—-Kx— (3'18]

A
R pl l

wTetehed 1 SI " i € 8 welter 'S’ § Tt fohen s € we
7€ ohm (A mho) & Q' & qoA Bl WaUeehdl 1 fdai™, STeTehdl
(fafdTee =rmetehear ) Searar @ T8 wdieh « (3 91k hia1) 9 W& i 2
TUPAC + faf¥Tse =retehed o € W =cishdl Y165 1 ST 1 €, 37d: 31
T T W welehdl Y15 ol € SUAN | =ietehdl & SI 9% Sm! € Wy
T, B S com” W e e S 1 ferelt uied 6t S m! W =Tkl SRl
IE A €, 99 T€ 1m el 8 T TR SFIIET FIE &% 1m? Bl T8
FHA®F 1Scem™” =100Sm™

AR 3.2 © FE @1 S Gehal © T eiehdl o WH § 1! fal gl @
TS 98 T 1 Yepid W R €1 Te 59 9" 9 @ ool e e @
59 W @Rt "o fRa S @1 Wlethdl oh SR W YK whi wTeiehi,
forgaRifertl we sreferRl & anfira fepan T 21 erqedl e fasergedt 1 =tk
9gd Afush B % HRU 3R AIclk Fel Sl 81 HS Y S hle- sl

75y SRR
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AR 3.2- FF FIHa USTdi oF 298.15 K W TRl o 01

TR ST faeraT
Hifezm 2.1x10° IS A 3.5x107°
IR (TaT) 5.9x10° 0.1 M HCl 3.91
e (I1) 6.2x10° 0.01M KCl 0.14
Teg (FT) 4.5x10° 0.01M NacCl 0.12
3T (TeT) 1.0x10° 0.1 M HAc 0.047
D 1.2x10 0.01M HAc 0.016
agaaret arefermer
i (T 1.0x1071® CuO 1x1077
EAIE] 1.0x107'8 Si 1.5x107?
Ge 2.0

(FTE-FoeTe) , YhTEe T 5 FEFE q5aF N goaEte =R B 2
i, = faedt (frfew) o1k S8 werel SRt aTerhal sgd %9 &t 2,
fergeRtelt wheem €1 o wwre S fafaea, Sifta fafess, Ao smeee
TSTeRT =TcTehdl, BTeteh| ol Torgaiterl o He Biet ¢, teferteteh sheeld € o
3 TEEyUt ol gt ¥ e g, iR wikenfys w9 @ stfaencten wed
&, Y IfReehaT A1 T STeshdl oTet B 1 el THe S o1 & Shaet g
Td T € Sgd %H i (0 to 15 K) W itk gl €, W Asiehel sgd
T fafuss gered e fafya sifommee f 3@ € S 150 K 99 S=a @i W ot
rferenershar <9 2|

wTqel H Toredia =eihed 1 wifcash o1 SiaRieh =eishedl hed & a1 78
TR Y M % FHRO A ¥ e e e W e s e

() org TR T e

(ii) TG TRAM] HASH Toia w1 g

(iif) 19 (FE A9 SEH R HA Tl B)

TR T FR @ Jo9 w3 ® td g R 9 ke S €, safau enfas
weieh 1 HefeA YAREfda @l 81 SIeecrhl o wcished w1 fepanfary ifush
Sifeet 21

* gAaifeh W dged — 1977 H Ae-feifie, @R aur vieEr 7 @i %1 fF dfafedv g & agasiae @
vichifafec agersh 9 a1 51 Gwal @ S e ary & §9% H A W difead Gq% TF =erhal g H okl
81 39k a5 9gd @ BT Tger-FIer T T §, S GeAifIeli, GelliRicr qen qeerEE a8 i o aret
FTE1 TgTH U HI, FESIT TAT FHI-FHT 5o, ST Td eI GRT a7 &7 & FHRU GHE=T e1gel &1
g o Seafy® g B0 €SI, §TH gewl deRal @ o @edl 81 §Hes SR §9H arHicred S| At T o
gld & ora: g79 ey St selaifie gfFal aor g€ g arclt wifed e a1 Gehd &1 s agasl Hi @i o
fore de-fexfae, gR aen s &1 a9 2000 & @EA fEEE & Ade [WEhR G [WEHd A T Ll

WA foam gé6
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3.4.1 aAfeh Taeramt

wifeHIghd Pt
- gt

ferT 3.4— T T3 JHR
& FAHdl el

T Tecd ¥ € WA B (Rel X1, Theh 7) T srcifuss g wia o o o
T BRSNS o SRS A (~107M) B € S TR 39 wgd 3fed
el (3.5 % 10° S m™) WM Hd & SgdeTaEId il W Sl S W ST
3o Toe@m i 98 *id € e foemm &1 =ikl o Sl €1 faee o
Jufterd STl oF RO TR o wcTehedl ! AYASTIEEA! A1 AAH wieished
ed &1 dgasTTEel (MmatieR) oot & wrerhar fefataa w R
ra

(1) foeT T Se@eTTEed F1 Hf

(ii) ST 3TIAl T AT TG kT fIATS areH

(iii) foeT@® @+ Yhfd T SHH! T

(iv) FEFeTTHA BT T

(v) @9 (419 SgH R 7€ aadt §)

e T qeh ST faered W iR ¥/ ((DC) varfed i R S
arffsraneti o SR THeH HueT URafdd 8 Hhdl © (TS 3.4.1)1

T S & R TR gl ot (39) o g foet ot wiade 1 e oo
foren <1 wehan 21 fong forelt emmafen faeem o wfediy omoq o e < g
1 WA T IS4l 81 9UW 98 T T ar (DC) vaifed & R oo
T 9%l Sl ¢ T e T 9o 1 aifes drR @1 o= 3 =esh
e fos 9 gt &l S Fohall Ugell U1 1 FHIEE JAEd 9/ (AC) H
TN ek B fohaT ST §1 S gue U foeiy yehR o fewmegd faw gu U
%1 YA ek B HI STAT €1 39 UBN i wiershal Tel Hed ¢ =eiehdl 9
%% feame o Suosy € wd 9 e fesgd ot 3.4 o gy @ R

Hofd: TAH wifeTH sish (wifeTH hoeiet) ¥ faoifua (gem fafsa e
Pt %! S fafy g saeerel W e e s 2) < soeere B
&1 $Toh ST HIE HT 8RS 'A' Tl © AR I 1" T U gu e §1 39 FER
Tk &1 o1 et 11! oo TS A’ ST IS o &thal 1 hictd Bl 2l
faerem o 39 wiom &1 gy Frafafad gdfteor g o s 28—

(3.17)

M 1/A 1 ¥ Teerisr el Sl € 59 wdier G* o =1 fohan < 2
TE TR o ot 1 TS Ik STATEY T o el W R e @ we
Theh! T e ! B 21 39 1 9¢ A %1 A T 81 W uRefad fRa S
Thdl B1 | o A o1 WA 7 Tt ergfaurHe €; dfes ara 7 sty
off BrT 21 Hel TEeieh i WENUEl Teel ¥ T1d =efehdl oiel faerd ! =efehd]
U H A o SHRT Ui HIY A T fRA S 21 39 Sevd o forw 'H
g : KC1 foera 1 Suan & € et =remshar fafa= wigaisti we qa
W URgGa § A B © (WROi 3.3)1 U ferie G 1 qa frefatea
GHRTOT W A ST HWehell B

7y SEEREEH
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G*—L
T A

=RK

(3.18)

Toh aR 9o feerish o1 UM A1 8 ST W &9 38T SYai foedt off faeram
1 GfeRie A1 =retehdl HI9H H R Gehd ol YfalY He s oerken fud 3.5 °

TmiE T T

=Y < 9feliel R T8 R,, Ueh YREdA1a Ui R, Ts 315710 Ufale R, aeit
HTeTshdl Uel Bl ©1 ISR forst W <ifer, O (oscillator), (=3 agfa &
550 ¥ 5000 FHU Yfd HeHvg ol e &R (AC) 1 Gid) o [ @l

21 P U SUIK TYFF ¢ (Th TSEA A1 o= e gfr) qen <o wgeEe o
F1E fogd o yanfed = it qf fost wqfera e @1 37 aRfeofa o

R, R
T WY, Ry = ——2 (3.19)
a7 FT FTET 3
WRUT 3.3— 298.15 K W KCl i =Teehdl Ug Wl STeTehdl

mol L! mol m™3 S cm’! S m™! S cm?mol! S m? mol™
1.000 1000 0.1113 11.13 111.3 111.3x1074
0.100 100.0 0.0129 1.29 129.0 129.0x1074
0.010 10.00 0.00141 0.141 141.0 141.0x1074

WA fodm gé8

SRl T TTeTehdl Het Ieisy & T4 =retehdl 9 § Sufterd faermm
1 wershed A1 Gy W € el S Wehdl B1 Tk R U o sufterd foerad
%1 9 feerier wg wfquy I g1 W faead &1 Seeear fefateg g

g & 5 gedt 8-
K_@aﬁ:m_g
a R "R

(3.20)

wF & oo ¥ ok A a9 W, fafa crmeraseal & faeEAl #
Ttk H AR fooed o woa®d 991 el STl oF STe¥l U ST qel
ITeh! Wigd A1 fawa gaurer (Potential gradient) o STdTd ST o Haed
1 gfaen # i o wR01 g €1 o i ®9 9w stk stefqel afe
1 IR FEAT TevTs 2, foR HieR =eishel (W STU[ <Tetehdl) el Sl
2T A, (i v= o) 9 et w1@ 8 98 faomq =) =ewda 9

Frefafead I o R g ©—

K

HeR =esdhdl = A, = —

2022-23
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IRFT GHHT | 4§ k Bl Sm™ § T T, ¢, Tl mol m™> H =
e ST 1 A, %1 5% S m2mol ™! BN TE A < g © TR
1 mol m™>= 1000(L/m? x Aeral (mol/L)
3d:
x(Sm™)
1000 (L m™) x Hiera (mol L)

A (Sm?mol ) =

If 0 k T AEE S cm! TF HigA &1 GHF mol cm ™ & d9 E,, F
O S em? mol™! B 38 frfafad et o1 ST T IRehfad fora
ST T B

K (S cm™)x1000 (cm?® /L)
Werkd (mol/L)
YA S WehR ok TS 9 fohy o €1 s T fafafad e
BN Gag o
1Sm?mol!=10*S cm?mol ! =

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

A, (Scm? mol™) =

SE@E0T 3.4 0.1 mol L' KCI e ¥ W gT Ush =retshal ¥t w1 Wikl 100 Q 21 4% 3&
el &1 Ffa0¥ 0.02 mol L! KCI fae@a o3 W 520 Q & df 0.02 mol L KC1
faeTa o1 =Tciehdl Ta HioR =Teiehdl URehied ifsiel 0.1 mol L™ KCI1 foe@ =i

e d 1.29 S/m &l

g Oel Reenier Frefaiead GHe gR T S 2—
Ha feemie = G* = =reshal x Jfas
=1.29S/mx100Q=129m'=1.29 cm™
0.02 mol L' KCI fae/@7 =t =rcishdi = da fees / gfauy

s

G _129m’
T R 5200

Hgal = 0.02 mol L™! = 1000 x 0.02 mol m™> = 20 mol m™

=0.248 Sm™!

K 248 %x10° Sm™!
AR =efshal = A, =— = —— =124x 10" S m*mol '
c 20 mol m
-1
famemd:, k= 229 - 5948 % 102 S em™!
520 Q

da A, = kX 1000 cm® L™ molarity™

~0.248x107* S cm'x1000 cm® L™

0.02 mol ! =124 S cm? mol!

79y AR
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SEE0T 3.5 0.05 mol L' NaOH fae@ o shiem &1 faga afedier 5.55 x 10° ohm &1 8k
=M 1 cm TS @& 50 cm 21 ST GRoRIEehdl, Srerehdl qe HieR =rerehdl

qRehe it
=al A=nr?=3.14%0.5> cm?® = 0.785 cm® = 0.785 x 10 ~* m®
[=50cm =0.5m
r= Pl p_@_5.55x1039x0.785cm2
A R l 50 cm
=87.135 Q cm
HeTehdl = k = l—(;)S !
p '87.135' > ™
=0.01148 Scm™
K X 1000
Her =rerehdl, A, = — A em?L!

_0.01148S cm™! x1000 cm® Lt
0.05 mol L!

=229.6 S cm® mol™
I 89 'cm' o TH W 'm' & & 4 fafy= ufyei @1 afeem e =@

_RA _5.55x10° Q x0.785x10™* m*

P l 0.5 m
=87.135x102 Qm
K= l = &Q m
p 87.135
=1.148Sm!
w4 = K - 1.148 Sm™
An = ¢ 50mol m?

=229.6 x 10* S m2 mol™

3.4.2 €igar & 9 AYASTTEEA T Figal o IR o WIL-FY Fefehdl Td Aok =ershdl S o

TR T uftadd B ¥ 3aA T Yad S GRS SEdeTHed Hi Higdl "M W
MR SeThar o Rl SHRT W €1 THHT TH 7oA | AR HY S TWehdll ¢ foh T HA
T R i TR A | fREum o S ot ST % wen e S 21 R

WA foam 80
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NS

(]

(=}
1

CH,COOH

200

A, /(S cm®mol™)

KC1

0 O.i2 0.i4
¢/ (mol/L)"*

faT 3.6— ey fgaaa 4@
goifesd 1% (Feor
dgasrgeey) ©a
wdfirag  FaiuEe
(T AT %
fore gier =reTshar &
faodia ¢ @1 srerE

ot Gigar W foreraa 1 =rerhdl 39 foeEd o TRE SdA 1 dleishe Bl ©,
9 TR 3HE 3 W Fod U9 3HhE A9 FIE &F%d ol Al wifeTH
OIS o HEd @l T El

g Frefafad afteo 9§ o 2

xA
/

fordl <t T Wigd W T faer@d w1 Hier SRl 39 faeRE o Vst
1 Hethed ©, TSaw SEHeTIsed 1 Tk Hicl gel 8 9ol S Ush-go U 3T
T W fod, A STIR Fe &A% ala q SOISl o HEd W T g 3T

G = = K(A TS [ S & SUE SHEA m WM em H 2)I

KA

_=K'
l

ATn=

iR 1=1 s A=V (317, fSad dgaerased 1 Tk Hied el 21)

A =KV (3.22)

TigAT 512 o 1Y WieR =eishdl 9gd! &1 U1 SafeT gl © Hifh 9 Fet
A (V) it o S @ fed we diet Sgasosed Sufkerd gl g qrEn e
& fop foomm o agehtor W e § gig « W e arell Sl i g § el
fereh et 1 Hifer ®9 © 591 21¢f 78 ¢ o <t 85 Wigdl W, A,, i 36 TR
R feRan <1 Heha1 © fF e dE[eTeed o 39 faedd & 39 SIgdd
ek © 8 Aol ¥at % WER TR g0 W o seeiel & we @
T € Ud e S H1E &% Taq §e1 € o o8 foeee o 39 v
ST 1 GHEITSTT Y Hoh FSTaH SgdsTased 1 Ush Hiet Sl 8l Se Qs
I Y A GG A ] T HeR =eiehal GiHid Hier wehdl el ¢
30 Wdteh £, § Tefua feman S €1 Sigdl oF e A, § IRede Yo Td gaa

| FemeTTEEl § Ser-ster B 2 (P 3.6) 1

VeI AT
Tod SgaeTTEdl % fAT, A F aqdr & die oo} ged § ud =@
ffafea g g frefua fehan s wshar 8-
A =E -Ac* (3.23)
& <@ S Hehdll © T A A, 1 /2o fawlia emfiga e sy (fem
3.6) o B, Uk Hel Y@ wre et © feeR 3fd: e £ U @ -'A' o e
21 T U foeirash Ue A W fEeRiw ‘A’ 1 A SgasTIed % UK, Ui
faerm o SgdeTTeed & fodiey ¥ S ¥AE T HOEE & Ee ) ek
@ 21 ez, NaCl, CaCly,, MgSO, %A 1-1, 2-1 TS 2-2 JEAeTIsRA o
®9 H 9 9§ Th ThR & G Sgderased o fau ‘A’ 1 99 9EE e 2

8y SIRALETIA
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SEEe0r 3.6 298 K W fafy= wigdisti o KCI1 faermml 1 Hier =reedie frefafead 8

c/mol L A_/S cm® mol™
0.000198 148.61
0.000309 148.29
0.000521 147.81
0.000989 147.09
TYisU T £, Te /2 o Hey e Uk |l Y@ g1 KCloh fou £°us A oh
0 A TS|
gal & TS HigS 1 O o W eH UK €
c'/?/ (mol L' )'/2 A_/S cm?mol™!
0.01407 148.61
0.01758 148.29
0.02283 147.81
0.03145 147.09
A (y-318)TE /2 (x-3787) o1 i@ for 3.7 W <9I 7 21 71 <@ <7 ehell
2 5 7' o = @ W@ R
Ha@s (c'/2=0) W TH IA & % AS=150.0 S cm® mol ! T5
A=-T@ =87.46 S cm? mol™!/(mol/L)Y/2.
149.8 -
149.4
- 149.0
S
faT 3.7— cVe & fawg A, Ng 1458
<
< 147.84
147 .4
147.0

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

FIWSY (Kohlraush) 7 %% Yool de@erasedi o fow A, o 94
wer oy wd 5w Fafbaaret &1 st fman =i am e SrheEea

RSIREIERIE
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NaX U6 KX & A° % HHi &1 it fordt off 'X' o fow e feer & 21
IR o faw 298 K 91—

[o} o o

o
Am (KCl) — Am (NaCl)— Am (KBr) — Am (NaBr)
=A° A° ~234Scm?mol’

mED)  ‘'m(Nal) —

qT 3 YRR 91 A TR —

o o o
Am (NaBr)~ Am (NaCl) ™~ Am (KBr) —

IS eI o YR R ST AT o Taas TR Rl hIeRISI
Fram faam wierser & 38 Ffem & AR Ue Semsiuded @i i
TR TSl ahl 3Tk AT TS HRUMET o TERT-T6RT ANTEH oh AT
& e Tefua foram ST Herdr 81 39 TR, AR A%+ T A% HA:
Hifeaw Td FARES 3T i HHIG HioR Aleiehdlt 81 al Tiead FRigs i
HHid HieR Aehdl FfaRad SHoT g & ST Sl T

° — 120 0
AL (NaCl) — At T A cr (3.24)

= &9 § A Teh AgaeAqsd fEsE W v, ¥FEE U6 VRO &
2 79 TOH! HH HeR areiehdl i Efaiad T g R S St 8-

AS=V2 +V A0 (3.25)

o

2 -1
A ey = 1.8 S cm” mol

T&l 20 TH 0 HEW: YFEA TS RUTEA i GiH HieR =@eiehdid 2|
298 K R &8 YAl Td ROl o A°h ¥ GRoft 3.4 # f&u 7w B

AU 3.4— 298 K W FT 3Tl il A H UIHN HIGR SATAehard

H+

Na*

K+

Ca2+

Mg2+

349.6 OH- 199.1
50.1 cr 76.3
73.5 Br- 78.1
119.0 CH,CO0" 40.9
106.0 sSoY 160.0

SR LEERELT

tHfifes 37t S gl SgASTISd Sed Higdl W o1ed foaifed i €, or: @
AT & A, T a1 o Wil e, s /e § iy o Rl e @
IROMTHEEY Teh Hict JEAeTsied alel oo™ & el 3P W 311 1 @
a5t B 3 TR o, TIRTdan STeq Qigdr oh GHIT TR WA, IS § S
g (fe 3.6) 1 31d: AT AF A, I Figdl doF dfedv (extrapolation)
SN W S R S GeheTl 3T qga1 W (3 Wigdl ¢ — 0) JEqTIEy
qufcrrn fereifer & STl § (o0=1) W Sl S Wigdl T e i et o
%0 8 W ¢ foh sHeh arfash WM Wl Rl WO W1 Wehdll 37d: gadd

83y SrEIEEH
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SRE0T 3.7

SRE0T 3.8

WA foam 84

JeaeTEdl & fAU A, FIOSY 1 A % fAu @ st faw w5
IO T W e ST Hehal @ (SEEN01 3.8) | ToRet off @igen ¢ W A feriom
H HET @@ A T GIEd ¢ W AR Geddl A, U HHiq Hie’ et
AS S U o Hi=fhe HHT S Gehdl B T TohH—

Q= 1 (3.26)

W B WA § T UEifes ol S geel SgasTIeed ok T (el XI
THF 7)—

ca® cAZ cA?
Ka - 1 - A (ag
(=) o (1 A j A (45 - A,) (3.27)
A
HICNTSYT FEm o 3 uanT

AR o T AT o HIeey g w1 SuA Y, gt oft Sgasteea
& A o A° HH ¥ A;, T U T §9E 21 3Heh Afafed afg gd &
T TIFAT ¢ | A, T Any o HH 71 & df Thfer o7t 99 geiat deqerasea
o fore goent T feris I & &t dad 2

grRoft 3.4 ¥ fXU MU Skl H1 He™d ¥ CaCl, T8 MgSO, & A, 1 UReher
HifsTa)

FHISY F7H 9 89 S © T

Avicacy) = Mopr + 2K,-=119.0 S cm® mol ™' + 2(76.3) S cm® mol ™
=(119.0 + 152.6) S cm” mol™!

=271.6 S cm? mol™

A vgso,) = Mg+ + Mgz~ =106.0 S cm® mol ™' + 160.0 S cm® mol ™!

=266.0 S cm? mol ™!

NaCl, HCI T8 NaAc & Q@ A, ®H: 126.4, 425.9 T& 91.0 S cm? mol ™
21 HAc o T A° &1 fieher sifs)

AO

_ 1o o _ 1o o o o __ 1o _no
miiae) = AMpr A=A+ AL AN A A SO

Cl™ Ac™ C1™

= /1I$I(HC1) + /1I$I(NaAc) - A:I(Nacl)
=(425.9 +91.0 - 126.4 ) Scm®mol !
=390.5S cm? mol ™! .
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3EE20T 3.9 0.001028 mol L' THifesh a7t sl =meishal 4.95 X 10°S cm™! 21 9% wdifes
a7t o feTq £ w1 M 390.5 S cm? mol™ § @ g8eh fadisH feerisn o1 aReher
Hifsu|

_5 -1 3
gal 4n=£=4.95><10 ScmilXIOOOcm ~48.15 Scem? mol™!
¢ 0.001028 molL L

A,  48.15 S cm’mol™

o= o 2 -1
A 390.5 S cm” mol

=0.1233

ca’ _ 0.001028 mol L™ x(0.1233)
(1-a) 1-0.1233

= 1,78)(1075 mol L_l

agERT a2a
3.7 el Tt =1 =ethdl Ol o @ &= wedl 82
3.8 5@ H A, I HE H TH qlehT aqrsu]

3.9 0.025 mol L AeFigs 370 &1 =erehdl 46.1 S cm? mol ™ 21 59! foisH a3 w fariee
feerger o1 uftemer shifew) faam @ @ foF A%(H) = 349.6 S cm2 mol ' T8 A’(HCOO) = 54.6

S cm® mol ™|
3.5 AeBEcAl SR de T e 1 o o e B A s v
N7 5o fohan ST €1 SaUErEfsh WA YATRCnst TS JeE e e § S5 Fecyul

B B HYelqH SE[eTseAl Uell § W Uk W hiW Wehe o wield faerd

AIBUECA < wiw e P 2 §1 A G sl ® DC foem e S,
A Cu?* e heis (R0 SAERE) W faafsd e 8 ud fefataa stafwan
Hfed el 2

Cu?*(aq) + 2¢” — Cu (s) (3.28)

HIR o7 hefte R Faifd eidt 21 THe W i Cu?* el #, fefafea
srfaferan g1 Refda eran 8-

Cu(s) = Cu?*(s) + 2¢” (8.29)

T YER FHR (dqf) e ¥ fooia (sfEdEa) 8§ T see W
faifya (erafed) eiar €1 e S| St Tehd o1 SMUR ¢ Sy g i
1 I=e Gl o I | oSl Sl €| 3TY[G 1o 1 UAIS S STl @ S fo

85y SEERH
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WA foam 86

YR YellEd i W faelie il @ o 95 i shelie W fHaiftd g 21 aga-w
¥ S8 Na, Mg, Al 31 fSeeh foru sugsr Tamfes o= Suosy e
BT, 9 TR W Hd GFEH! o SgaEieh STEEA NI Sealfed 1 S 2|
Hifeam TE TR st 1 Sk Hiied FANEe o SEHeTEe g
Iafed e <1 @ ud wofafem w wEemse w5 suftfa o ugfafrEm
SATFEE o AYATIEA §NI IcdIfed fohal Sl € (e XII, Theh 6)

SEASTITET F WHATHSE UL

ISRl TS Wem A & el SgaeTveie o wislicash el o1 =i fema|
3% 379 SUUS == oh SMHR W HHSN ST Hehdl €

4TS & dgAemEeT & fram— faerd e YemerEd & a6
egaeraEed W fardiol Aol o qve e 7 1833-34 19 Uiummi i
freAferfaa, gdaE HUe & degasrased & 31 feml o w9 § gy fman

(i) g2@ fram- faga o g Sggerased o q@Ete fased &1 amn
gaeTTeed (faem =1 wfed) o yarfed fog@ o &t @m0 o qEAw
It 7

(ii) fgdia fram— fafa= gaeTaset T o faga &1 Tam a1 yanfed e
R g fafr= agrel &1 AEe 39 TEEfe ol SeAd (BT
AU FSHM +FEA i TIAd % H Yo SolaeHl &l 9&) &
THEI it &1 TS oF gHT § LR oEd YN o id Sueied Tl 9| Th
T T Usfa I8 off foh Uk SpeltmHTd (T A cRgeTTEedt Te)
T AR Y T a1 SuE o1 (W fHeeR a1 i) & AEn 9
Teed 1 WIS el o Sl off Wy sheiward Ssehel sTgEter g T 2
T TAR T &7 feeR YR (I) o Wid Sueied €, TS Weilfed fore shi |l
1 o FREfafed dee W 1 S wehdl e

Q=1It
Sl Q Fdm ® €, sEfe [ UfreR ¥ ud ¢ Uke H 2
SHFHIHTOT I AT o fu eTavae faR@ (A1 3Tes) w1 Ol seee
arfferan o1 wiEfrad W et st 21 seewond fr st 6
AgT(aq) + € — Ag(s) (3.30)

fIeeR ST & T Wie & ST & foU U Hidl Soae i STewashdl
eIt 1 8H WM € ToF T 3ol W 3@ 1.6021% 107'°C o SRR gl
1 T TH T oAl W SE B

N, x1.6021 x107'? C = 6.02 x10%® mol ' x1.6021 x107'°C
=96487 C mol ™
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o[ 1 30 A1 w1 IR FEd € T @ W F ¥ e w9 )
Gi=Tehe U1 & foIT 89 1F 1 96500Cmol ™! & aeR oid 2l

freferfan seEre sifufmaet-—

Mg (1) + 2" — Mg(s) (3.31)

AIP*(1) + 3e" — Al(s) (3.32)

& forT o7 T ? fF ©F O Mg?* @ AP o fou g5 s 2 Hid
TR (2F) 9 3 Wil Sele (3F) 1 STewdehdl el oeerTset ol o
varfed 31ew fagm o (YERR) @ 999 (Whe) o UM% oF aUer gl
?1 ergetl o AR ScAEA § OIS 50,000 PR qeh 1 ST R WA
o o S € S 9T 0.518F Wid Hehg oh aeR Bl 2l

S&E20T 3.10 CuSO, % foe@ & 1.5 TR &1 o § 10 f4e qo oe@erysted fwan =

Fee W HEfya HIR &1 S0 E =1 82
ral t=600s
AEY = ¥ xFHF = 1.5 A X 600 s = 900 C
aAfaferan—

3.5.1 JEAIUEE o

Cu®*(aq) + 2e"— Cu(s) % 3TIHR, TH HdA A 63 g Cu Hi HafH wH o
fT &6 2F A1 2 X 96487 C @Y i TEwIhdl BRI

31d: 900 C 31 f&fid Cu &1 s

= (63 g mol™' x 900 C)/(2 X 96487 C mol'') = 0.2938 g

SgASTIER o SIS STAfed B aet USiell k1 STeRen den Y Soideiel oh
THR W 9 # €1 9 seieis 2R 81 (ST o fau Pt Sl Au)
T gg Afaforan ¥ few 81 o1 TS I8 hael Soidel oh | STdl e @
1 A 71 S IR AR seraie sifufwmaeiel 8 @ 98 seiagie erfufwen |
fewm o 21 38 YR stfufmaniiel ue ifea soieeiel & foru Segherased o
I AT Bl Teohd &1 SE[AeTIoeT o IS SE[aeTTee T § Sureerd
fafer= Sferdiih s o ST9=Ee T Wo SHeh O SoieRie favel W et
F T e SfRe 9 Sgd THERE TR TR 96 B §, W i
w9 § 3o i Bl @ fop 3 1 fawe wosfeq e wdta 72 B ue e afiifefa
o erfafie fawe (9 sifyfaya wed €) o qedl ®; S o 27 ehdl &l
3R HfeT o1 2 B

Sareoned 4 &9 Tfetd NaCl &1 Yo &% ol Seqerd=ed o Sdg difeam
¥ T FAA T BT I8l AR U sheel Tk A (Na®) @ S heie ™
arafad (Na© + e~ — Na) il € T Teh SR (C1) B S UHre W atfediieha
(Cl'— %Cly+e) Bl 81 WTETH FiRize o Selid foe@m o Se[ersed o
< NaOH, Cl, T8 H, 3% ad €1 380 Na™ s Cl™ & affafted H' wd
OH~ 317 Wd foremes 219] H,O i Sufeerd e €

87 IRAEIA
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hefle W freafafed sfafwanst & 99 omq=ee & fau w0l g 32—
Na“ (aq) + e — Na (s) E(e@m) =-271V

1
2

Hefie | s E © 9 el Sfufmar & sked ur gt 2, ofd: el
R frAfafaa sifafeen gt 32—

H (ag) + € — 5 H, (9 E 4 =0.00V

H (ag) + e — % H, (g (3.33)

W H,O o feriisH g H(aq) S0 &l &, =t fe—

H,O (1) > H" (ag) + OH ™ (aq) (3.34)

Td: Thelfle W e aAfafwan (3.33) T (3.34) o A o &Y H fa@t o
TRl 81 gHfeT—

H,0 (1) +& — %Hz(g) +OH" (3.35)

THie R frefafad s sfafmran sua 8-
Cl~ (ag) —>% CL (@ +e E . =136V (3.36)

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

e W F9 E° acft Afafwa #1 o W a6 § sHie i %
SR &I Cl™ (aq) o SR HI a0 § alga fHe =gl g
ATl 1 srfufase o Hror eafafsan (3.36) 1 adiFar < gl 81 2f:
Ty sfafsan fr geR § Hafid 1 S gehdt 8-

NaCl (aq) —22— Na* (aq) + CI” (aq)
1

AT W- H,O() +e — 5

H,(g) + OH  (aq)

TE W—-  CI (aq) — % Cl(g) + e
uy rfafsRar—
NacCl(aq) + H,0(l) - Na'(aq) + OH (aq) + %Hz(g] + %Clz(g]

Tsdl WATE 1 THIEd F o [0 W Soideie faval o T T AR
TR (TR 3.8) H U T soidere fawe gfaeenf fRw wW g
oW 3Tl o dEaerTsed | UHie R ffafaa sifufward dofaa €1

2H,0(1)— O,(g) + 4H'(aq) + 46  E ;. =+1.23V, (3.38)
2- 2- - o  _
250,%” (aq) - S,0.>” (ag) + 2¢” E;4,, = 1.96 V (3.39)

WA foam 88
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qqAteET 92

 Gewish ot | stfufspan (3.38) i sFmar W eIt © W H,SO,
1 S=a Wigdl W AR (3.39) I aEd W Bt 2

3.10 ¢ T efees IR H 0.5 SR 1 9N 2 Sl o fou yenfed el @ o a) | § T s

vanfed g2

3.11 S9 oIqell i Tk GEl 5T SR deaerase R g 2|

3.12 Ffafea sfafea ¥ Cr,0,> T & T WA o 9997 o fau pard § fogq &1 fhat
TS T STETIRAl B2

Cr,0,2” + 14H" + 6e” — 2Cr** + 7H,0

3.6 dcfelt

3.6.1 wrAfias Seiar

He B (helTe)

IEECR MnO, +
(Trg)  F Foed

+ NH,C] 9=

fera 3.8— T Haqias Yo
g G & o3 7
iIpTse e & iy,
T F FT B

w1 ft 92U (T § THE Uk A Uh § Ak dd Jvfieg wd §) A1 e
o &1 foed o 9id o €9 H 790 § O €, Iord: T TodHl 9t © S et
Afafepen st TEETR o i fogd e wgat <t €1 fehg 92 o qEifTR
AN o TIU SH Booh! a1 FaS oMl =6 T8 AN § A T3 ST aleedl
A afuer afedd 72 g =ifey) SefEl gerd: | YR #1 e i weifhe
i wd weEe S

e Sl o sifufswan chae Tk OR B € 9 F5 99T 7 T o 9%
8 ffera &1 et & T qH: JE | T o S Gehedl| gqeR1 G fe-aRifea
IR0 IF HeA B T 5Tk SNfashReh o A0 TR aeti9l Fet o A1 T ST
S B1 A WHA ®Y § il we uiedl | gEn § o St 81 39 9l § T
1 Teh IS Bl & S UAIE 1 S off ear € qen e () 1 B S
AR SR G i AT e e A R e § e AT
Tl ® (Tt 3.8) 1 Seioiel o st o1 T HIEY wilEs (NHLCl) T
i FAES (ZnCly) & 99 T § 90 @ 2| s AR Sfed &
W 3% W= B9 ¥ 1 qoR 9 for@n s wehar g

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

helle o1 Afafswan | WIS + 4 9 + 3 SHoRiehTo afereen § 37af=d &l Sl
21 Afafsren & S SETE Zn?* % WY Wl [Zn(NHg),|>" st 21 g
1 fawa e 1.5 V B 2l

TR Wl e o, wiea K S fored Y HH 6 R sTavEshal e
Fferrell o Torq S eret & (ot 3.9) | 30 TSieh- Wil ST Ui w1 der

89y SEERH
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e THE 2t

N
AN

FEEAR et ﬁaéﬂ
(femam)

ferT 3.9—-9mE=d: qgF RN
e, e sTa=masd aen

qRRT (1) sAiFEe
SHFHHRE &

3.6.2 Horgew Sefat
( Secondary
Batteries )

THe— [» hefe

HgO T &Ta- &1 T2 hefle %1 @ & 81 KOH T§ ZnO &1 T
AYASTTEA Bl 81 YA 1 gelaie aAfufemang e & e &

TAg—  Zn(Hg) + 20H — ZnO(s) + HyO + 2¢~

%eS—  HgO + H,0 + 2¢” — Hg(l) + 20H -
I 9a sAfafwa 9 YR § Fefa #1966
Zn(Hg) + HgO(s) —> ZnO(s) + Hg(l)

e fawe oM 1.35 Vel 8 aen Syl s orety o feer e §;
Hiifr g T stfufean § w15 o TE A T8 2 fomet wigar faered
H M % SR, ¥d &1 9y wEd ofafy H S5d wehdt 2l

T GaEeh a1 YA o 915 faudid f5on § foga o o yare g/ A:
AT T R @ W& o A S Gehdl B1 U TS GHEeh WA S
IR ezt Td =St o Th1 W TR Fehdl ¢ TIE HEul T 9t o
e S 7 (Fae 3.10), fo wrr=ra: ol ud gl o wEm fman
WA ®1 TEE A WS HT O Bl T qOl kUl o SEIfedEs
(PbO,) ¥ R gU oI 1 fIIe Bl 81 38% TeHReh 31 i faer
AYAATTIG KT T FIAT T S o 3TN H et € qf FreAfefad g
sfafsRaTe Bl B

TAE— Pb(s) + SO.> (ag) — PbSO4(s) + 2¢

FME— PbO,(s) + SO.2(aq) + 4H'(aq) + 26" — PbSO, (s) + 2H,0 (1)

9 YHR hele Ud U stfafwaen o1 fenet wqu 9o sifafwa
freAfafaa a—
Ph(s)+PbO,(s)+2H,S0, (aq)— 2PbSO (s) + 2H,0(])

a2 H AR wE W stfafEma
IEhHTHd 81 ST § a1 UHie T helie o
FHHI: PbSO,(s) Pb T8 PbO, H s
S 2
T TEAqU FuEe dod faehd
\wﬂ?“ V’;W Fefrm ga (fat 3.11) 2 foma wd
REN) . .
S frem ety oig GaEe ded § e ® fohg
) ot o @ra o1t @1 B9 =W 9w

/ \ 1 frarfafa qen =l @ feem &t
38% HewH W‘@Z\F mﬁ@ﬁmﬁsﬁﬁgﬁgﬁm@ﬁaﬂ
moﬁ;w PbO, ¥ 7% frem forga avf &t | fewamst =t ufshan o

farT 3.10— &g g9 9

WA foam 9o

B arell g9y sifafwan frefafaa 32—
Cd (S)+2Ni(OH]3 (s) —» CdO (s) +2Ni(OH]2 (s) +H20(l)
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ferd 3.11— Q& J: STE¥ I SR Sieft
Saee] o, 79 GIETH a1 R BseiaEe
o fEfeSId Wa @ YgFd [Fehel eligd el

3.7 ¥t AA

fors 3.12— 47 91 & H, 3Rk
0, &1 3YTT FT
fergga S et B

u——nawﬁz/
qawrﬂ//
FHOCHE @I

ol IS W foRd Seaed Wga stfues SyAn fafy € € qen 9% weur
® Uh oS Wid ¢ U W H Sheret el (ShiFen, TH A de) Wi
TERE el (I8 H51) HT START T8l STel hl =4 6 i ad H Fxer
o fepan a1 € fSrent SUAM 2tagA i =t fagd Scaed e s
B e e e e = T s
T € W THH! geral o fees 21 3 UH Gall 1t ey @ o
AT 1 THIAN eIl T STeTed Hdl ST Tehdl © a0 ScARl
JYAATIG He F AR B S Gehel &1 TH Toadt Fedf 1 o
BN, WH W Il 31E S8 Sei b1 <8 ot bl Etel &) farga ot
o uRefda fman s 2, $99 /et Hed 2

ol 31 Tl $¢F U | BESISH U SATFHSH o T ¥ Sel o9
1 safaferan 1 ARt foRan S @ (ot 3.12) 1 39 WA 1 STl STafet
FRied H fora 3l USH o o6 A S | @ T on 39 st
W Y STl 9T k! HEfG Y IR SYAM 3Tdfel A o fou uostet o
w9 H a1 T o1 Wl § BEgieH e SRS TG o Sereell i T e
TARISl o HIEEH U WiE SAd Wiedn sRgieEs fHeed ¥ yarted fma
S ¥l Toiere sfafEe w R dgH o o gaw fawfsa wife @
Toifegn og, S SARE H1 Toiael ¥ quEfy fFar S @1 soRrs
sAfafpare = § T E-

FAS—  O,(g) + 2H,0(1) + 46— 40H (aq)

THIE—  2H, (g) + 40H (aq) — 4H,0(l) + 4"

Ty AR 39 YRR B—
2H,(g) + O,(8) — 2 H,0(1)

v Tk SAfafRaehl H SR B ¥, T AR FE HIA T A
G Y gor | SR < 40% BT €, T oA 70% <&l o 91
o Semfed et &1 € it ki &7 9 o fou U soieie w33

9l RIAETIA
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IR e SEAIEAl o ot o "gd sifen 3 g5 1 SR SYANT areHl
H A o 9RO TR T @1 e Het Ueuul g B € e wiasd W gk e
1 WA GU 3h THN o Lo Hedl shi TG L ST qieqor e T R

3.8 BT TR H1GET F1 TqE F SIS A G F T A& | e M § Ao

FX 31 21 AR H S I, = R IS B, IR T iae W a1 1 A
B, el oF b S 21 I8 W, Yo, Sl qen urget o o g
TR, foreivent ol § ot ot o eteafiren ef Ul 81 HeRl o Ul
&Y Hiqed sl Tl i B el 2

TR H, o1g SIS I ol ST SAHT & S © TS SHeH
SATFEE o ST 81 AR 1 WEROT (FE=d: T8 ST o #Ed §) S U
g i Suftefd W g }1 WeIR %1 WEF Wgd Sfed @ Wd W ge:
AYAEErTR IREA O ST Gehel €1 AR @ S forelt g o foeie Toret W
el STSRETERTOT Biel © ql 9 T UAIS o1 1 el & (T 3.13) den 58 A
e st 9 oae T Hohd -

TirE— 2 Fe (s) —> 2Fe” +4 ¢ Ej o pg =-0.44V

TAIST T/ W e Seigg, 4T o WEAd | Hale o 91q o SH ©d
W YgEd € qe1 o6l H' 317 i Sureefa o tferisi oh1 STo=ra shid 81 (THe
S € T H' 318 CO,, o 9idl 8 e 9 59 Ho,CO, d WK Bid €1 BEgioH
3P argHed | SUfterd 3171 3Tl Siiasel o 5ol § Yo o off 39T &l
THd ©) | I8 T Frfafaa sifafsan & Hror ohells H1 e SHeer Hidl 2—

FAS— O,(g) +4 H'(aq) +4 ¢ —> 2 H,0 (I); E%0, 11,0 = 1.23V

T AFAfRAT- 2Fe(s)+0,(g) + 4H (aq) — 2Fe” ‘(aq)+ 2 Hy0 (I); E(4y)=1.67V

TR I AHEE SFASH R B S SR sk STl SRt
Tileh A § SEel S © S St $ieh SRS (FeyOs x HyO) ST
ST oh w9 W fe@E 34 ® U 3Heh Wi € eRgS SEA TH: 3cq 8 9 &

TROT k1 YehoH AT Heeaqul 21 69 A Shelet o 1 o= 2l ©
aAfag qeii oF 22 A1 HaR & wR TR eegel ek o ffewa gn S
geeTel i Uk H e oo ?1 Heme Ry =t ged W fafy 2, efes
Hag ! agHSA o T9eh | 7 3TH 31| I8 Tdg i e A1 7 WA (SR,
fogwiier) 9 wiftd Htch fohan ST dehal 21 T o171 WXt fafyr 7, 9de o1 ot
3 UH 1g (Sn, Zn W) ¥ =a1ad 1 S Afchd 81 A1 %] i & o6
o foren o 9w o1 U degauEEtes fafy #, R e T urg (SE- Mg,
Zn NfE) 1 I Seraeie SUTTS AT, Sl T el gt %] i T&f

F 2
forT 3.13—clle &1 ‘ TFHIHIUT— Fe (s) — Fe'(aq) + 2
argHEe e 4 Hlaq)+o, . i}
> Fe2+ Fe2+ 2H,0 I T— 02 (g) + 4H [aq) +4e — ZHQO(D
T geRo

2Fe”'(aq) + 2H,0() + 5 0,(8) - Fe,0,(s) + 4H (aq)

ESIREERIE
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qqAteET g2
3.13 =T o SR TRt Tl T 90 Seoi@ id €U o W@eh Hel i =S fhantaty w1 g
e Afufmanet &t e 9 wifsul

3.14 TEENA ®I DEHL 384 ol 1 Y fha & T a1al I 19 T81ed Femsu|
3.15 THSET F Y % W S N H HRO T SaHETE S a9 T S 2

RO 2T Fefaret

AT W AR S1efeHeE i WM ol Sell oh A Eiid SHTeH 6 SR whiFell, det 3R T 21 S-or
R W W ST Sfee T GHRAT =Ed §, GETER ST STl ohi SAevehal W sett| arkd |, et
1 Ul sfer U fershT =T UHHT WA ST €1 ST THH 98 /AT T © TR et Seare e | uge
Bt € 7 foF oref € A St 21 eH Tedt @ € Sd © fF A weE wee’ Serey $eei o <ed 9
I HTaA SESFAES 1 & TR 21 THY Yealt 1 Tag 1 aId 9 @l ¢ a1 3Hd ydig o fuser
oM & W HEHIRI 1 WR g ol €1 369 WSl o fheR o freeada &5 a1 o S v e
g S R €19 ¥, S8 Ao, o oid: g9 9 %1 T 21 39 YR o Yord § 99 o fau g e
et Sel o WANT 1 ETEA B T AR S| BIESISH SHehT SEY! foshey ©; Sifeh gHeh g
ehael STl ST €1 I8 BRSNSl g Sel oh TorST WK Bl eV T YR BIESIST Sl
o T TEIHON T ST Gid oh & H YA hi ST Hehdl &1 TET BESISH AWE i qRehedH
21 ST o SRHSTIHE U TEeH 1 IR T $o et | SEge %1 S 341 &1 9fas § wgergol
B A S & deheieh oEauEEe fagidl 9 e g

ARKA

T SEEREENS 9 | 9 s goiade agasuEe faaed (faemal) o fofsa wd €1 58 TR
ARG Tl o1 T Heequl SIesh SRR wTefeh a1 Sgaeiqeed €1 Sgaiarih ¥ef < TR o el
gl oot At o wH @a: Yetem srfuafmar w1 Tt St faga o § wuraRa g €, et
SEESTUTSH el H fogd ol 1 STAM Tk reEd: Yeiem SrfufeRar % W H el €1 Th SugE
faerm o Frmafiea soaeis &1 ue Soiaers fave STESier ol & Se § uRefa fean s €,
et aFe fawe I W1 Sl B1 O 1 Ae fawd Shefle U UHle o WM fawel o o § wrw

ﬁqﬁrﬁn%(Egangm—E%g)@ﬁ%wﬁﬂa,@aﬁ%ﬁwﬁﬂmaﬁwﬁwwﬁ
(& G°=-nFE, ) s feri® (A4,G° = - RTIn K) Y Heifed i €1 sereiel wd Sl o
fawel =1 @igar W e FHE oo g7 § S 2

Teh SEAATSIEAT fIo 1 otk «, SgAsTIed &1 Higdl, foeras #1 wehfa ud arg W ek et
21 WIeR wretehal, £, 1 £ =k /c GRI GRAMG fohan a1 & Wel ¢ Wior Wigdl 21 wigdl e & 6
ekl Sl & STefeh HIeR iTeTehdl Sedl €1 Folel SgaeTasizal o foiu a8 Higal sie+ & @e i eia sed
2 safew o faoal § goa dgdereedl & fow 78 9fg 9gd oS 9 e T Fersy 3w fw
FEAATHZI hl Sd T T HeR FeThal 39 ST F1 HieR AARAS % ANEH S qed B ¢ o
7z foiifor Bl 21 38 STl o w@ad IR o1 Fraw ed © U9 36 &8 SN 21 SeaErEtTe
Yot § 3ufterd foerm o faga 1 GeTer STE1 510 BiaT © WX SHeRdeRion Te STq=a k1 kAl soeiel
W e 21 Yefat w $a ¥ oot Fell o agd ST ®Y €1 UGS 1 HeRU SEvIs ®9 § TH
AR IREAT B| SRt fagid gregie-srefers o o

93, RAEH
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3.1 frefafea oigefl i 39 w9 | =raftyd Sifse food o T o i Sk wavil o faereml § 9 gl
Hl B
Al, Cu, Fe, Mg W& Zn.
3.2 e f&U T W SeiiE fawel o SMTHR W UIgel i SR dadl gF STUEEsh eHdl o i W sFared
RISy
K'/K = -2.93V, Ag' /Ag = 0.80V,
Hg”'/Hg = 0.79V
Mg” /Mg = —2.37 V, Cr” /Cr = - 0.74V
3.3 39 el ¥a w1 <wiizy foraw frfafaa sitafen g 28—
Zn(s)+2Ag+(aq) —>Zn2+(aq)+2Ag(s], I ddgu—
(i) HA-H1 RIS ROTHS AR €2
(ii) ¥t H foega-m1 & s S 9 &2
(iii) Y% Seteeie W EH Al it = 8?2
3.4 Trefateg safmanet el oo Hel 1 AMsh To-faue IRefad HisT)
(i) 2Cr(s) + 3Cd”"(aq) — 2Cr’(aq) + 3¢d
(ii) Fe*'(aq) + Ag'(aq) — Fe’'(aq) + Ag(s)
I sAffsranetl & faw A 67w | feeist &1 oft o wifs)
3.5 Tr=fafed &l 1 298 K W & I T emf faf@u|
(i) Mg(s) I Mg”"(0.001M) Il Cu”'(0.0001M) | Cu(s)
(ii) Fe(s)|Fe”"(0.001M) IlH (1M) | Hy(g)(1bar) | Pt(s)
(iii) Sn(s)!Sn”"(0.050M) Il H'(0.020M) | Hy(g) (1 bar) | Pt(s)
(iv) Pt(s) | Br (0.010M) | Bry(1) IlH'(0.030M) | Hy(g) (1 bar) | Pt(s).
3.6 wigdl wd 3= Rl W ercafesh SUAN § M arell w2 el W frefeiea sifafwan e 8-
Zn(s) + Ag,O(s) + H,O(l) — Zn2+(aq] + 2Ag(s) + 20H_(aq)
srfafeman & faw A, G° wd E © 3ma sifsm)

3.7 el deaeTveea o faer@m i =Tetehdl T HieR =Terehal &1 TRTS S| Higd o e 3ok qied
%1 forer=m sifsul

3.8 298 K W 0.20M KCI faea &1 =1ehal 0.0248 S cm | &1 SHhT HieR ATehdl 1 URae HifT

3.9 298 K W T& =eiehdl 9 8 0.001 M KCl fae= &, &1 9" 1500 Q §1 I 0.001M KCl
oo 1 STerRd 298 K W 0.146 X 10 °S cm - & d ¥ feeris & ©7

3.10 298 K W Wifeqd FarEe &1 fafa= digasti R Aciedr &1 Aod fwa o fSoe eishe
frrefafaa 8-
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

g9t WiEaet & U A, 1 UReeH ST TE A, 990 ¢ o Hed T 37erd @irau| A, &1 91 4 S
WA foam g4
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3.11 0.00241 M THifes o7 ] = 7.896 X 10° S cm | 2| TTHT AR =Teiehdl i qReHfd
i) afg TEifes ot o T A% &1 W 390.5 S em” mol ' & 1 6T fadiem feerie @ €2

3.12 frAfafEd o sT9=eH o fau fohad e &1 stavaehar grft?
(i) 1 #a A" &1 Al ®
(ii) 1 ®&@ cu” = cu ¥
(iii) 1 #& MnO, &I Mn”" &
3.13 Trefeiaad =1 < & o fohad e fagd i segashar g2
(i) 7feld@ CaCl, ¥ 20.0 g Ca
(ii) Tfad Al,O, ¥ 40.0 g Al
3.14 frefafad i sitwiiga s o fory fohe et fog srawas 2
(i) 1 ¥ HyO &1 O, |l
(ii) 1 @& FeO &I Fe,05 Hl

3.15 Ni(NOs), o T foera 1 wifeTq seiaiel o ot 5 UEqeR 1 & geifed id g 20 e @ T
e fema TN Ni %1 fehat | ohefte W eifa enf?

3.16 ZnSO,. AgNO; T8 CuSO, Taerd™ ol @A dE[ermsedt Tl A.B,C i Juftag T w0 wa 1.5
TR 1 o[, 9o B o shelie W 1.45 g fear feifud e @ o yarfed =1 781 fae@em
foRa T 9% YeTfed g2 Maiftd wiR w6 S 1 Se9™ = grm?

3.17 et 3.1 § U TG WME seleRs favel 1 Werl ¥ SIEA WSt % @ et stamteE! o
e arfafsma Hae 2

(1) Fe’'(aq) 3R I (aqg)

(ii) Ag’ (aq) 3R Cu(s)

(iii) Fe™’ (aq) 3R Br (aq)

(iv) Ag(s) 3R Fes+(aq)

(v) Bry (aq) 3R FeZ+(aq).

3.18 Trefeiad & o Weish o foiu agaeTased ¥ Wie Scig «arsy)

(i) foear seiagrel & el AGNO, &1 el foer

(ii) wifeTm Seregiel & WY AgNO, 1 Sefta foer

(iii) =ife™ getaiel o Y H,S0, 1 7 faemm

(iv) wife™ Seieiel o |9 CuCl, %1 el foeram

P WGAMEA A4 B TR

3.5 E.,=0.91V
3.6 AG°=-4554 kJ mol ', K, = 9.62 x 10"
3.7 0.114, 3.67 x 10 *mol L

95y SrErErEH

2022-23





