I

9 Toheh o AT o qYEN STU—

Teh AYAUEErTR Tl hl AU HT Foh
TE Teort o SgAeTTER el o qeA T
Tm'_{“élav"ﬁ;
ﬁﬁ‘ﬁ@ﬂﬁemf(é@%ﬂﬂ)%
UReher B TR HHIR FI SIGH
T THT Ud Wl oF A fa9a ol uRefua
Tm'_{“élav"ﬁ;

e o AHH fave, g stfafswan = fisa
ol Ue 3Heh A feeier o Haiy wenfyq
Tm'_{“élav"ﬁ;

Atk facrmi ot TfakiereRd (p) , Sershal
() & AR =rershdl (A ) i g
H'T{Qﬁv'?l;

AR (SgATER) U st
Tershal | fa¥g T Toh;
SgASTTEEA! e w1 =erehal Ha+ 1
faftr &1 9uf FX WohT TE 3T HieR
AFAST I URehfad X ahl;
faeeml =1 =Tehar T HieR  =Tetehdl
(UM AUk wershel) o HIXdl o WY
e & Sfifed F T@ THET T 4,
(I A A1 AT TIA T AR FTerehal
(U STV ATAhdl) hI GRHMYA HY
HehTl;

HIAUSI 9 w1 gfqufed =R Tt e
Wmﬁﬁaﬁﬁ,

AT o HIHh &l ol THE Tehil;
w® Wi & guEs 9eiE T $eA
Tl i G T T F TR
TRIROT ! AYAEETTh YhH o ®9 H
AT TR |

“TaTEfeR TR el it 3= X & 7T 9gerd T T Wekel &1
foreima: forela St a1 9aRT 37 Taratie iRifrareil # freafad #e
& [T fopam T Wepar & St W@d: ARG &l gidt”

FYTEEA Td: gafdd qHEte sifufwaet ¥ frifag ol
Y foga Saued ud foda St % a: syEfia qEEte
RedAl § IUA #1 e 71 g% fava dgifaw e yEifs
Tl & fomml o STan #1 9gd O e, difeam wEeieEe,
FARM, TS T &= &g "R T, agauErats ot
SN SAIT S 21 S T o Yot THEtin Sl 1 Sga
Fol W iafdd #d € wd fafie sl we g o
o0 &9 W STEN H o WK §| agaEiTe Sifafmarg
Foll W1 (efficent) T 31eq YgUh BNl €, 37d: AYAEEA
F I HE A qAhAhl o SNIHR, S TR wEeRm o6
forw wferd &, & foau Aecqel ¥ TS wehdl 1 IR
Y wfass a1 s9eh fooda feen o weRw w witEet &
e HER 1 ol SER SgaEEteh g ¢, 3d: agaEr
T Afafasgd T el faw €1 3@ Uhe § w9 whed
Tk FP HedPU URME Tegel W famm wim
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2.1 3gaqmmﬁ|a5 TAA U H W TS wEfay % IR H g9 fuF 2.1 ¥ uHm gehd

AT g T8 o Trfefaa et aifafman o Scafsia qu@te Sl i o

N o A uiefdd & 2
TR Zn(s) + Cu*'(aq) —» Zn*'(aq) + Cu(s) (2.1)
éﬂ“'TW + & Zn?*t 9o Cu®* Al ®1 Wigdl Tk 3 (1 mol dm™)” =il

i (e ) CFW g, @ gEen fagda fawa 1.1 V B ?1 3@ YR i gf ol feadt @

=7

AR A FEd B
U Ui I feat Ia1 ¥ s faudia amer faga o s (o4 2.2 %) @ =
_& -+ srern S, ot 59 2@ © foF siffsan 99 qo Ferdt Tdl © S qe R
o o w e omn T YA 1.1V T @ S, 39 fefa o sifafwen wfd: v S @ o 9a
1 et # faee o faga 9w yenfed 7€t ot 9@ favwe | wE o sifafe gfs stfafsran =i
Fer 2.1~ =1 w1 Ford 9 g g ferdir e o e 962 3t € (o1 2.2 ) | 979 78 T Sepeerawest
?%_gmsf?; e e e e e e e
freml o ey 3 SO O ST W WRY FT F AR 2 A & Tt g Few ol e € TR
FO THE faRIvdet &1 s1Ed 3 o goi ° il

 Eqg<llV Epp=1.1V . Em>11
= I ) —1‘”
— ) ra D\ & e
——— O [ " €
Zn Cu Zn Cu e "
-ve T g +ve N Zn Cu
l I I J l | I J l l
ZnSo, CuSo, ZnS0, CuSO,
(%) 8 Eqy< 1.1V (@) S E 4y = 1.1V () 54 E g > 1.1V
(i) SoRA %1 yore fa% o ¥ (i) soiae stean faemem (i) SelaHl 1 yaTe w9
HIR T HT 3R g1 ¢ 37 faga 1 IS JE e el i 1 @R qen fae@um
¥R HW § & F1 AR yared (il) FE TEEtE SR yare e ¥ HI &1 AN
L T 2t (i) %, 9% T@wRE W
(ii) TS THre W ¥ Sear & qen fefa e @ qen HI, HW
FHIR el W Hafd g 2 TERIE § o B

fag2.2— s faya, EW,WY%W@?WWWW@WB#WW/

* gHfea 9 @ %2 a Gisal & A W g4 GFFd 95 F1 AN Al Yl T8 Fisdl o SgHArIr! gidt 1 aq faera
4 7% qigar & god gidl 81 S=9 wensl § o9 gqeh AR # SR eI H

RSICEERIGE 2~
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2.2 Sedell AA

ool U1 Th SgaUHEttR U € S T Uk T (e eifafman o
TEEtE e a foeda Sl § w0idia i #1598 g o wa: S
rffepen =1 fires Sotl dega & wiaRd eidl €, frgent d@ie =1 o= faegda
Il S—g, dE, TR gents o SuEn feme S 2

2= T, TSrEent aui Ted foman w1 g €, U UE @ 9 €, e
frefafea e stfafsan et 2

Zn(s) + Cu®**(aq) —» Zn?* (aq) + Cu(s)

77 sifufwan g o1d Qo sfufwaieti 1 9aiem © A 9 999 99
sifaferan 3 7

(i) Cu?* + 2" — Cu(s) (3TT=FA 214 fyfewan) (2.2)
(ii) Zn(s) — Zn?" + 2™ (TR0 318 2fferan) (2.3)
3 AfaferaT S=rat 9t o | =1 A o et 81 eaeee erf sifufwa
T TS W B & Safeh Sfeden o a1ef arfafsman fSieh seigeie W el 2|

el o A S 91, el et A1 (ST I off hEeld €1 HI RIS i Ta=e
¥ T TG T o HI A oY O W FEl o 9l 2

&Y fafs= o1e Teil o aeH 9 S Oa SIS S5 Moo el i Tl
F THhd T TAF o1 Tot F wifedsh selaee SyaeTIeeg ¥ fosst (gen) &
21 A e T e W T dieeHI T U o o wiea 9 e d) g
I Ted 2| <Al o1 Tl o SgheraEed fud 2.1 § @ e w9 9y 5N SE
Td €1 wft-weft A E solRie U B agdsTTeed o s ®d § U U
feorfaal o ctaur g 1 sMavawar &l et

TIF RIS SgASTTE SAYS W e S 1 ygta foerE 9
ety eTfcaeh Seiaie T8 SET BH i Bl & e for =8 emmai & Heh|
It THT SolaiE w1 UIg o WA @ faered § ol o w9 ¥ WM wd
SRS W TR Bied & Wgf el © ey R W% Rumefi[ @ @
e T SET w1 gUERRIol 81 Sl © TS a faudia stfafwenst i gt
o ITER Seieie foe@M o uel eFlcqs 91 OTcHe ey 8l Sl 2
TS TS SEASATEA o HeA faval S 8 o @ o gereRre fawa
FEd B

St 31ef gat ifufean o ygea qeft vl 1 Gigdr ohael U g el
2 d Toiagie fa9e @i A goieRis fawe #'d g1 [UPAC o R
e ATSET Tawe ot 31a Uieh golaRrs fawea el Sar 21 fied 9
w1 ag o1 ot TTa e i 8, UAre e € U oo o gme
THHT fova SHoTees B ©1 SO o1 Tt e eq=re g €, et wheand
2 Ud 3Heh! fawa fore@m o WIUe oIcHeh Bl 81 39 YR aFl Soiaeiel o Hed
Tk faEiaR B ® Ue S & fow e (31) feerfa | 2 @, soree S
AN U e TIaIS i 3R Wafed B oid 2| ToRaem o ware =t faem
SRl o YaTe Wi faen o foadia gl 2l

33y SEERH
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2.2.1 goiaRre Tawa

<hl AMUA

WA faam p34

TieoH ! Tl o S goieRel o |ie favwald ®eT fa9d hed € T8 oo
diee | 994 &1 QT fa9e Shefie T UAlS o sl fawal (eraeee fave)
HT HR T T T el el qTgh T (emf) FE S ¢ W T TA
Y g YN Yelfed el 81 Wl Bl 376 98 Tishd IR € foh ool det i
forad g9 &9 UAre i orff 3R T oheiie i ol 3R foed 21 oot e
1 T o feIu RO 41 Ue AgaeTIeed o He Ueh SR 1l Eieshl
TS I AgdSTIEEl i, AfE I 901 Ug 5 I T Bl A S HeA I SeAlR
@ et foran S €1 56 TRuet % SFER ford ¥e 1 emf ©FTH Bl
2 TE T IR & o1l Ot o fava @ 9l S & o1 ¥ o fava ) e
Tz s & S fr—

E@?T:EW_EETQT

39 frefefad SEeTo g S9eE T B

et arfuaferar —

Cu(s) + 2Ag’ (ag) — Cu*'(aq) + 2 Ag(s) (2.4)
B

Fee (S7799) 2Ag (aq) + 2e” — 2Ag(s) (2.5)
e (STFRAP)  Cu(s) — Cu?*(aqg) + 2e” (2.6)

e 3@ W Hehal ® T erfafewman weienor (2.5) o efufwan weien
(2.6) T IR THIHIT (2.4) 31 € T TR 9IS hefle 1 W@ T HW
RIS TS &1 e HE &l ¢l Ual ol 1 yer ° frefua fean S
kel &—

Cu(s) | Cu*(aq) || Ag"(aq) | Ag(s)

T & U € Emy = Eqrity = Ecariny = Eng*/ag = Ecu®*jcu (2.7)

arohet 31e Wel o fawa &1 Ao &l TR S wekanl €9 shaa ] o1 el ok
favel o ofaX ! A9 Wehd € SHH Wl &1 emf WK el €1 97K g9 w@es 4
Tk g (31 Fet) Wi fawe =t & of d sue qmer g ot gt
fave s fepan ST Heran €1 URAET o STTER Hih BESSH Seiaeie e 37
e =i (fo1 2.3) Pt(s) | Ho(g) | H(aq) SN Frefua feran sman 2, s@eht fauma
frfofaa aifafswan & dma e ol ®), 3 e fma e -

1
H' (aq) +e — §H2(g)

A& BESSH Soaie | wifedd =i § afid ®ifeTd soeere il ol
TARIE Tl faead o Fofeid ial € T 39 W U5 SRgeH 9 9595 i
S B1 BESIeH Y STafed Ue SMeiiehd Sl Seenetl shi Wigdl, $ohE AF W
feor Tl St 7 (Fast 2.3) 1 zHemt a1ef © foF faorm o emeisq 19 &1 T
1 bar o BESISH 3 &1 Higdl Th Hiek Bl 2l
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H,(g) 1 bar
EIEREL

A wife™m 93
o 2.3— 0% grEgio
s (SHE)

BIEGISH TR i UAle (E o1ef Uet) e fordt Tl 9ot i helig ok
M T TR T g Th Hal 89— A sReer soaeie || gudier va fam
S Hehdl ®, %1 298K W emf, S0 318 Wet o 70=ra e 1AM 3 2
g FIfet 3R aret o7ef Tt 1 31ufad To sifadficha THIeis i WIZATT Sh1S
&l a1 ST Hel k1 forvrel, Sifesl AR ok 31e Hed o /e fawe, Eg,, o s
g B

© — Q S]
E(ﬁa) _E(R) _E(L)

el ES,, ¥l 1 A fove T6 £, 9o ES, %1 R T a1 3R
# o1d Tl o AR TR fava B

<Jfsh S TSN ToidRie w1 favd ES, I Bl § o:

EG=Ef~-0=Eg,

frfafad de &1 AW9d emf 0.34 V 8 S for frAfafea e oa
sifafsran =1 A SR fawa ot 2

Tol—

Pt(s) | Hy(g, 1 bar) |[H (aq, 1 M) || Cu®* (aq. 1 M) |Cu
a1ef gar aAfaferan—
Cu* (aq, IM) +2 e — Cu(s)

=6 YR, TefefEa e %1 9ifid emf -0.76 V € S o fefated
e o Afaferan o A Toiere favwe o 9T B

T

Pt(s) | Ho(g, 1 bar) |[H" (aq, 1 M) || Zzn®* (aq, 1M) | Zn
a1ef gar sAfaferan—
Zn** (aq, 1 M) + 2¢” — Zn(s)

g feufq o wHE ToeRe fave w1 gAeEs WH 3R s @ R cu?t
PF H 31 &1 qorl 8 STEH 9 syafed & S €1 59kt faadd ehm g9a
T 2 3| S afvia Hes aRfEafae § gegier @ Cu i sttt
T H Hhd (e BY g8 A T Hhd © T TESISH T I S
aafed T Wehdl 8) 3EfT Cu(s), HC1 § 781 sora 21 Tefes o § T
e Al W SNferdiiehd el € 7 R e e W1 Sud feafa o wees
SRS fava 1 SHUMcHS T S1Td hidl § T BEgSH T Toish o1 tiedihd
F Fhd B (A Tk eEeisH Al 1 afed Y Fehal ©) |

9 Uil o IRued ¥ ot 2.1 H Tiqa Sa 9 @i o1ef sifaferansti &t
=1 yehR © foran S g B—

Ml seieRie— Zn(s) > Zn* (aq. IM)+2 €
Sel 3@3@3— Cu®* (aq, 1M)+2e — Cu(s)

35y SEAERH
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et 9%t

o1 T gy e Swiaa sifafewanstt &1 = B 21 stefq
Zn(s) + Cu®* (aq) —» Zn>*"(aq) + Cu(s)
TA &I emf = EG.,=E% -Eg,
ES, =0.834V-(-0.76)V=1.10V
FR-FR =AfeTm 1§ @l S e AT e % w9 § W e
Bl o erfufsran o 9 T oidl, W SRt wd srawe sifufmeneti o ferg
ol Sl o = o folq, 19T Tag TS il 81 3@l o foe frefafed
¢ Ol § Pt %1 SUEN Bl B

TGS TR — Pt(s) | Ho(g) | H'(aq)
forat o Afaf 8- H' (ag)t ¢ > 3 Ha(g)
ECERERERCE Pt(s) | Bry(aq) | Br(aq)

ot a1 sfafewan 32— % Br,y(aq) + € — Bri(aq)

T TS fa7a agd Hecrqul 8 T &9 T e Hewqul Yo I Y
Thd €| o At 3 T e sfufmanen o fory e seiaeie fauwe
& T groft 2.1 § fu M ) Afg ol soieie @1 e soeeie favd I
Y e BT € d THeh! STUreq SToree eSS 19 4 St Tl Bt Bl g
YR U, A T ool o9 SRONcHe Bidl € di BEeisH 19 5§ T i
e STaren 9 eIk Tl Bl €1 98 @1 S Hehdl © o ARl H wqeida
1 T RIS favwe Seaam €1 7 3 il © o Wi T (Fy) i
TIANES EA (F) W orafad g i wogfa eiferhad 21 om: wgeide T
Taolad i Reh © Ud WBiRES M9+ Seolad STa=ash &1 oliform
Tieie fave =gy €, 98 3T el © fof oliforam oo geferad sifaiish s
® elfer efiferam o1 St faerml o yaoian STo=Eeh Bl 9 3@l S Gehdl ¢
o TRoft 2.1 ® 59 B9 TR 9 A= H1 SR A € 9 AEE oS fawe e
Bl STl € S g o Wi sAfufwma o el oin ) wfnfs w1 sferdfenes
STl Gl & qe S 3 o THYiST 1 STIEEA el Sedl €1 agd qEh
el &1 A9 ITAN foee Al &t pH T4 w3 |, faerar qoHsa, Srmeee
e qe = ST Tl Td favafida sEaeEl § e 2

2.1 ﬁw&gﬁMgaﬁrqﬁaﬁsﬁa@gﬁﬂamﬁmwaﬁﬁ?
2.2 1 AT TF TF & U5 | HIR Gothe o1 foerdd @ g 22

2.3 HHH SR fawa i difersst o1 frderor &2 dF U8 gl ey S g aRfefaE o e
AT 1 SfrfiFd T GHd B

WA faam 36
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WRUT 2.1- 298 K W A SRS fava

A el TS % ®9 §, U6 Sl g9 % ®9 § SUfYd ¢; 19 T o9 HAY: ¢ U6 s 9 g9 )

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) + 2e — 2CI° 1.36
Cr,0,> + 14H" + 6e” — 2Cr*" + 7H,0 1.33
O,(g) + 4H" + 4e” — 2H,0 1.23
MnO,(s) + 4H" + 2e” — Mn*" + 2H,0 1.23
Br,y, + 2e” — 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 — 2I° 0.54
Cu" +e —> Cul(s) E 0.52
Cu®" + 2e” — Culs) 0.34
) AgCI(s) + e — Ag(s) + CI ¥ 0.22
E. AgBr(s) + e — Ag(s) + Br- E 0.10
2H' + 2e” — Hy(g) 0.00
Pb?* + 2 — Pb(s) -0.13
Sn*" + 2e” — Sn(s) -0.14
Ni®* + 2¢” — Ni(s) -0.25
Fe?* + 2e” —> Fe(s) -0.44
Cr®" + 3e” — Cr(s) -0.74
Zn>" + 2e” — 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
Li* + e —> Li(s) \/ -3.05
1. Forew E° @1 s 8 fr e 3w H'/H, 9 #1 god § yad $9Eras 8
2. yAremE E° w1 s @ f% i g H/H, 378 # gad # gHa sroaEw gl
37y SrERERH
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23 aaiqa vd @ ¥ g 1§ foh seteRie stfufmen § W T wiieie i Hier wigd
opfiesoor TH THE ¢ AOYIE TE R qE T T @ TR A @A fF osolrs
SAfaferar—
M"™(aq) + ne™— M(s)

o ferg fendlt it Wigal W A TRSSH Teiage o HTUel WUl T Seire fove

et e forefg fepan i e &
e RT [M(s)]
Bl m) = B~ 5 P e (e

=fh M(s) 1 Higdl, ST AE St 7, s@feru—

_ o RT 1

E(Mn+/M) - (Mn+/M) —E ln [Mn+ (aq)]

(2.8)

MH+/M

(8.314 JK'mol™) %, F thue feeris (96487 C mol ™) ®, T feas § ama
% § T [M"(aq)], [M™(aq)] == 1 Her Figdl 2—

T ¥ § Cu?t 16 Zn?* IR F1 fedt off g & faw ew forad 7

E( e @ T80 & uftafom fEem s 9@ 8, Rt fems

TS o fau—
RT 1
E(Cu2+/Cu) = E(eCu2+/Cu) y ﬁmm (2.9
s & for—
S RT 1
E(Zn2+/Zn) = E(2n2+,2n) “oF an+—(aq) (2.10)
A fava—

E(@T'l) = E(Cu2+/Cu) - E(Zn2+/Zn)

1 1
_ © RT - €] RT RN
- E(Cu2+/Cu) _ﬁ In Cu2+(aq) E(Zn2+/Zn)+ﬁ In Zn2+(aq)
RT 1 1
=E ~E{ 45, -—-=In -In
E(Cu2+/Cu) (zn2* /zn) oF cu?t (aq) 702 (aq)
RT, [Zn*]
Ee = B ~ 5 I7e 2.11
@™ = @ T gRE U [Cu®] (2.11)

TE W1 S GHAl € TF E oy M S, Cu?* T Zn?* T Figal | FeR
I B A€ Cu®* STEEl 1 Wigdl 98 W §gal € T Zn>* 3 i |l
TG T T

ECIRERERIRI
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YHIROT 2.11 H WIpfaeh S0k o SMER &1 10 | SUARA & W T3
R Fo UF &1 T, T T=298 K W I8 = YR ¥ w81 St 2—

0.059, [Zn*']
Bisw = By - 5 %8 [cﬁz*]
Tl TSl o foTU gl @1 HeA (n) 99F B e, o Frefated

e
Ni(s) INi**(aq) ||Ag*(aq) |Ag o foau = wHEww =1 7R 9 foret

Eifk:Co -

(2.12)

) RT [Ni%*]
Eie = Egey R In Ag T

Td Toh I S St
aA+bB0OMRO. cC+dD
o foIu e wefetor e yehR o feglt 1 wendt 8-

o RT
E(@m)= E(@a) - F II’IQ

_ o _RT, [CI[D]
= F@n T hF M AFBP

(2.13)

Saeeor 2.1 ffafaa sifufen ae 9@ &t fefra i)
Mg(s) + 2Ag*(0.0001M) — Mg>*(0.130M) + 2Ag(s)

TF E oy T UNRCH BT AR Eqyyy = 3.17 V&

ga @ TE fafma A 9t w1 e gRR 9 foran S e 2
Mg | Mg>*(0.130M) | | Ag"(0.0001M) | Ag

Mg?*
= By Seln—=
2F Ag

0.059 V 0.130
log 5
2 (0.0001)

E )

2

=3.17V - =3.17V-0.21V=296V

231 e wftewur AR =@ Fa (e 2.1) ¥ wRwe B oA B e oo fe et
¥ wrm fRemiw ol e

Zn(s) + Cu**(aq) > Zn**(aq) + Cu(s) 2.1)
S-S THF TORAT © Zn2* SRl 1 WKl Sl Sl @ s ieh Cu?*
ST 1 W1 St St 21 E THT WeA 1 dlieedl, f4 Seetiet g/ wel
S Gehdl €, Sl St §1 w9 THG 99 Cut U Zn?* 1l shi Fiwdr feer

39y SrEERH
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2 Sl © e ieeHiet I USHieh <l 81 98 3R wedl € o erfufewmean o wra
Tonfiyd e T €1 39 oTaRen H e i i Fe geR o foran < wehdr

=
2.303RT, [Zn*']
Esn=0=E_ . — lo
(€:0) (I1) oF g [Cu2+]
2+
7 E(ega) _ 2.303RT log [Zn“"]

2F [Cu?']
T W] W,

o1 _ K, stfafean (2.1) & fau

[Cu*]
31d: T = 298K W I9e Tkl &l F11 YR 9§ foran s geval —

S 0.059V
Eay =

log Ke=1.1V  (Egy = 1.1V)

(1.1V x 2)
0.059 V
K-=2x 10% (298K W)

= Y H,

log K. = = 37.288

£, _2.303RT

THIHWT, (2.14) 9 o HHE 999 Td 9 feeies o <t e g9
21 78 TR rfafsran o foru wme femier, 9 o7 YR Ao g9 6
Yl o HTd E° WA 9 ufierferd fwan s gehdar 21

log K¢ (2.14)

BaEeor 2.2 THfaied sifafsan &1 9 ferie gRefad hifsa—
Cu(s) + 2Ag"(aq) — Cu*'(aq) + 2Ag(s)

(S]
gel o 0.059 v
0.46 Vx2

alog Ke= 5059y = 15.6

K. =3.92 x 10"°

2.3.2 JYAUEEE FeA TF wobe | foRar e fougda w o yerfed sw v faeda fawa %
sTRafRaT = fitsT U o SXeR Bidl €1 A% B Tieddl Uet | stfushad s o =ed ® dl
St AT 1 YaTE ShHHUN KT B Tt Vel o g1 o T SerAviia s

firest ot ® o SR 21 21 o7d: A Yt 1 emf, E Jlled 6T nF

RSICEIERIGE
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wd Afafwan # s &, A G 1, 7@

A.G =~ NFE 4, (2.15)

Te TR ® fF Euq T @ad U=d 7, dfd A,G Th S
A ored © fSEe 7E 'n' W R s 21 3w weR frefated
sAfafRa—

Zn(s) + Cu®'(aq) — Zn*'(aq) + Cu(s) & fau (2.1)

AG = -2FE 4,

qen AfafeRan

2 7Zn (s) + 2 Cu**(ag) —>2 Zn**(aq)+2 Cu(s)

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

af Tueq Afufsrameerl Tieisr =1 |igar Th g &1, a9

©
E(ga) =E('@|F{) 3Ad:

AG® = —nFEf;m) (2.16)
T YhR Ef’ﬁm o AT 9 B9 U HecqUl SSARTdeRTa i, Sifafshan &t

e fies Sett A,G®, < T Hehd 81 A,G° | &1 1= Tt g |
o o1 Ufieher Y Thd 2|
AG®=-RTIn K

TEEOT 2.3 A U & fou Ak 9 fava 1.1 V 81 Frefafaa sifafsren o fora ame firss
ol T UReherd it

Zn(s) + Cu**(aq) — Zn**(aq) + Cu(s)
_ ©
& AG°=-nFE_

ST IO H n 1 HE 2 81 F = 96487 Cmol ' T E[,_ = 1.1V 3m:
AG® =-2x1.1VXx96487 Cmol ' =-21227 Jmol”’ =-212.27 kJ mol™*

qGART a2

2.4 pH=10 &% faeiod & Tk a1l TRESeH SoaRe & fawd &1 e whifem)

2.5 T ¥l % emf F1 WRehert FHifs, foe frfafaa sifafen et 1 fon ™1 € Eg, = 1.05V
Ni(s) + 2Ag" (0.002 M) — Ni** (0.160 M) + 2Ag(s)

2.6 % ¥a foud ffafed sfafean &d - 2Fe® (aq)+ 21 (aq) —» 2Fe* (aq) +1, (s)

F1 298 K T R E = 0.236 V 2| 9d AMARRA 1 O fies o7 U6 | i &
TRepe HifTa|

S e AR
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WA faam pd2

faga & dgastoeRed fooeml o weed R fER 6@ 9 9 $9 1=
R e S 21 e wiade i wdie 'R’ @ Frefua feen s @
Td 8 M [ohm (Q)] ® A S ® S 6 SI Al # (kg m?)/(S° A &
9 21 30 EIeR U 1 WEEd § W S Wbl § frEd g sdifaes fame
o oree | gifed @ 9o €1 fREt oft o o fergdia ufy SEent o |1
o SHUIR T STIES 2 &k A o FfaalHard eiar g1 s7efq

l l

Rox —orR=p — 2.17
< P A ( )

It feeri p (iR, T, rho) =1 wfeligrerar (fafvre wfadiyr) Fed
21 39T SI T AW WX (Qm) B a1 SAIHTI: IHHT STTerdeh 3 GerHiex
(Qcm) ot STEM H fern S #1 <k ITUPAC 7 fafire gfadier & @ w
YfeRIgehal Ug o SIWIET ol &, 31d: Jiaeh o 3N o Ui o W
wferierehdt U2 T & SUANT RN ifder &9 § fopedt qred 1 gieRieear
SHHT 98 URIY § W6 98 Teh WX ofel € TS TR STIE HIE h Skl
1 m® Bl I8 3@ S Gehal © foh—

1Om=100Qcm 3 1 Qcm=0.01 Qm

HRRIY R %1 <k, Wietehed (conductance), G el € Td &1 =
T W H e

1
=44 (2.18)

G=

eAshed 1 SI e @it © 59 wdier 'S o frefua foran siman @ o
Ig ohm™ (@ mho) T Q' o oI T WKLk H1 WA, wHeTehar
(fafore anererea ) Feard & f59 udiss « (W v ia1) 9§ 9o w3 2
TUPAC + faf¥Tee =Tefhedl o TIM W Seishel I3 1 STYET 1 €, 37d: oM
T H B Setehdl Y85 o1 €1 STAN | Hetshdl o SI 9 Sm' ® g
T: «, 1 S e W e e St €1 forelt uied B S m! W =Tkl S
€ weished €, 96 T8 1m el 81 T THehT STIE F1E &5%al 1m? Bl 78
A ®fF 1Sem™ =100 Sm™|

ROt 2.2 W I8 @1 S Gehdll € o reishel o T § T 9= et @
TS 78 WS 1 Yepid W R w €1 T 39 a9 9 g/ W of feft et @
S8 W gHeR1 WO fRA W1 B1 Sehdl o SMER W Uil ol weiehl,
fergeRiferal we ereforhl ® orfiera fepan T @1 engeti we fasrengeti 1 =k
A 3MfF eH o HRUN 3= AAF HE Sl ¢ FT AT S HTe -l

2024-25



ARUT 2.2 FT FAE USTgl o 298.15 K W SehdT & WH

lclch
wfeam

R (Ara)
faeer ()
e (FM)
A (el

degaret

]

e (TE)

ST faeraT
2.1x10° s 3.5x107°
5.9x103 0.1 M HCl 3.91
6.2x10° 0.01M KC1 0.14
4.5x103 0.01M NaCl 0.12
1.0x10° 0.1 M HAc 0.047
1.2x10 0.01M HAc 0.016
3T
1.0x107'6 CuO 1x1077
1.0x107'8 Si 1.5%x1072
Ge 2.0

(FTE-Fooe) , YFTEe U6 8 FEFE q5a S Soiaeie =elsd 2 2l
wie, = et (Fatfe) enfe S/ werel Rt =erhdl sgd %9 gl 2,
Toregaaielt seat €1 Fo T S fafawa, <ifa fafee, e s
e =TeTshdl, =TeTehl Tel ToRauieml & 7ea gt €, srefeiteren sheed € o
3 TEayl ol Tl B v ued, f9R aikefyes w9 9 stfaenctes wEd
&, Y Ifeehan a1 T Serhl aTet B 1 e THE S o 5 Sheet ey
Td fagege € sigd %H qri (0 to 15 K) W sfdeiers gt €, W Asiehet agd
T ffss gered we fafya sfemmees f @@ € 1 150 K S S=a ardi R off
srfererershar <9 2|

uIqetl o foredia =etshe w1 elifcosh a1 iaiieh =cished hed € a1 78
TRl 1 T o RO B B SolgiTen e 7 T et s 8-

() ®mg T FHT T H

(ii) W TRETY] G TR B wE

(iii) 9 (€ A9 TEH W HH Bl )

TR T fR § 4a9 #%d € o g fR @ faee S €, safery enferes
<eleh o1 o ufietdd @al g1 erefercien! o =i i fspafary aifes
Sfeet 21

*  gaglfih A dgedh — 1977 H A%-fefie, @R qeur vieer 7 @i #1 fF dfafediv i & agasiaior @
vichifafee ageieh < a1 51 Gal @ S SEifeT ary o Gy H 1 W ifead G9% UF alcrhal Y F ol
21 3G a5 9gd ° FEA1T TgAF-TITEH TAC T &, 54 AT, AR aer s a8 difes qon aret
FTEH1I TgTH U HIA, FESIT TAT FHI-FHT Ae2Io, ST Tq e G a7 &7 & FRU GHE=T e1gel Hi
qorl ° IAfie: godk gid @ gafTu, 379 gohl #eRaAl S S Gehdl €1 39k SAfafad T aeieTT o) aifFe qor @t
gld & o1a: 379 e St selagified gfFal a91 §g g alclt wifed I a1 Gehd &1 T agasl Hi @i &
fore de-fefae, §R a9 SRmEREr F ¥ 2000 % TGEA A % AHd [EER G R B T T

43y SEIFERH
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2.4.1 IR oot

wifedigd Pt
- FeiFIE

farT 2.4— T 3TCTT-37TT JhR
& FreThdr ol

WA foaam g4

STAMF G I H ft oSt 91 H BRGINH TF TR 3 (~107M)
3999 B & S foh 38 9gd e1e9 =ehdr (3.5 x 10° S m™Y) WeH & &
AT el | Sl T TR I S T ol WM i € Fored et
1 AcIshdl 9 Wt €1 faerad | Suftera el o HRor fagd o et i
YYAATTIA A AR AeThed Fed &1 dgdeTTEA (3mafT) faemat
Herehal fefefead w fdt s 2—

(i) foee g e F1 el

(ii) ST AT HT A TG ITHT foIes Asm

(iii) foe@e +1 Yhfa Td SHH! T

(iv) FEFeTTHIA T T

(v) @9 (q19 §eM W 78 9gdl ©)

o T T AR T | i ¥/ (DC) wefed i R SeaEEtis
srfafemanati oF HROT SHehRT WEeA UREfdd B Wehdl © (TS 2.4.1)1
B A ® foh U grewe ot () o g fordlt arama wiokier st @t wroe
fohan ST Tkt B1 fong forelt et faoem o wfedy oo o & < e
1 WEA KT T4l 815U F8 T X am (DC) warfed s W oo
TH 9Ed 1 €1 SO 9% T faomm &1 uifess ar A o 31 el
e foe 9 et &l S Gehanl Yeeh U H1 HEE YAEd ¥R (AC) H
T ek B TRl ST 81 SO e U foeiy yehR o fewiegd foRw gu e
FT TN HF T HI G 21 TH U5 Dl ATeiehdl §el HEd ¢l aerhdl 9a
%% feael o Syered ® W & W fewred ot 2.4 ¥ g9y W €

ootd: W i <ofeh (AfeH showtet) o foaifua (gen fawfoa wfess
Pt o1 JefREmE fafy gR seieeiel R fHefad R S €) I el B
&1 Tk 3TURY 1 1 &kt 'A' BI1 € SR A ' T ¥ gU B 1 3@ TR
$eh s o1 T ' e T 'A' ST HIE o &5hel o el el B
oo o 39 o™ 1 iy ol geteor g fean S 8-

(2.17)

T 1/A 1 T Feeriw el o € 5 wdish G* o =1 fohan man 2
¢ AR o SIe I G T SToh STITE e oh el W R e & wo
THe! form oo ! Bl B W L q¢ A 1 W T e W qiehterd fRan S
Tohdl B1 L Tl A 1 9197 7 Tt srgfeaerstes §; dfes W am sifavee
off graT 21 Hel TEertish oh! ERO Ygel § J1d =etehdl alel aetd bl =etehdl
T § AR o SHRT Uil A9 FR A fHA S 21 39 Sevd o faw ew
gmrd: KC1 faera o1 STant & € et =merehar fafe=1 aigared ud o
R IRYSA ¥ F@ B € (AR 2.3)1 Yo feemis G 1 dw frefated
GHeROT | A ST Fehdl B
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EISELIRS

fer 2.5 dgasgezd &

G* =RK (2.18)

_ L
A4

Teh IR Tl Feeish &1 7H A9 81 S W BH 39T SUAnT fhdr off faeem
1 YU o1 elhdl A9 § H Fehd 81 iae WA 1 e fuw 2.5
T T B

=Y < 9feliel R, T8 R,, Toh IadH1a Yfaliel R, Te 3157 9yl R, ot
Herehal Hel il ¢l 1T forst Tk ifer, O (oscillator), (5= amgfa wm
550 ¥ 5000 THU Ffd FHUS TTel YAt ¥R (AC) 1 W) T a1 &l
1 P TF I WYAF ¢ (TF TSHA A I fagm gfe) qen v g o
1E foea o yerfed el gl i Tt Sqfera gan 81 37 aifeefar §—

R, R
forerer & gfire 3T IR, Ry = ——% (2.19)
qr9T T sFaeeT 3
HRUT 2.3— 298.15 K W KCI @t =ITcTehdl UG HIGH STeTehdl
mol L! mol m=3 Scm™! Sm! S cm?mol ! S m?2 mol™!
1.000 1000 0.1113 11.13 1113 111.3x104
0.100 100.0 0.0129 1.29 129.0 129.0x10*
0.010 10.00 0.00141 0.141 141.0 141.0x104

SISl T STeTehal HIt SUeTed & TS =rerehdl 9al | Sureerd faeram
1 =efeheel A1 Giae Eiel & ugl S Wehdl €1 Uk 9R T | Sureed faerH
F1 Ha feeieh U gfaie 9 8F W faeras &t e Hefatad g
Y & S HHA B

T fers G

R R (2.20)

T & foeEs o iR @HH qm W, fafae Sgaeteedt o faeE w
HAhdl | 3R fooed o Hoa®y 994 dicel SAFAT o STE9 Te STHY qen
! Wigdl A1 fa9a gaurer (Potential gradient) & qd ST&H o Hded
1 gfaen § fa=far o SRoT g @1 3rd: difae ®9 9 T siferen srefqof afy
1 gRefd T Mavae 8, fS9 HieR =etehdl (UM STU[ =cishdl) HEl Sl
2T A, (% v= o) ¥ frefd 1@ 81 98 fooma &1 =cewa 9
e Sefiehtor & grI Helg B

iR =Tetehd! =Am=§ (2.21)

48y e
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SR GHROT | IS « B Sm' H T Wxdl, ¢, T mol m™ H =T
fFan ST A A, 1 5% S m%mol ! B e e < ang TR

1 mol m™>= 1000(L/m?) x HeR’al (mol/L)
3Ad:

K (Sm™)
1000 (L m™) x HieRkdl (mol L)

ALS m? mol ) =

I B9 k T AEF S cm™! TE Higdl &1 qEF mol cm™ & @@ £, H1
e S em?mol ™! B 39 fefafad geietor 1 ST s Ufiehfad fwan
M T B

9 1,k (Scm™)x1000 (cm® /L)
A, (Scm” mol™) = TR (mol/L)

T : S JohT o WISk TRt foh S 21 i TREm freAfefad wtenor
g Felg §-

1Sm?mol™ =10*S ecm?mol ! =

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

SE@E0T 2.4 0.1 mol L™ KClI faeiad @ R gU U =eishedl ¥l 1 Yfedier 100 Q 21 afE &t
T &1 FfaE 0.02 mol L KCI fae@a si9 W 520 Q & df 0.02 mol L™ KCI
foetam i STciehdl Td AR ATelshdl Uehtad ®itsel 0.1 mol L KCI oo =i

=TRdl 1.29 S/m &l
zar Oa feoRis frefafea e gr & s 2
T feerier = G* = =eThdl X Ay
=1.29S/mx 100 Q=129 m'=1.29 cm™
0.02 mol L' KCI o= =t arcishdi = d e / gfats

G _129m° =0.248Sm™
R~ 5200 o

G igar = 0.02 mol L' = 1000 X 0.02 mol m™® = 20 mol m™

248 x 10 Sm™

20 mol =" =124 x 10* Sm®mol

nﬁwenm=/lm=§=

-1
e, k= 229 _ 948 % 102 S em”!
520 Q

da A, =k X 1000 cm® L™ molarity™!

~0.248x102 S cm'x1000 cm® L™

0.02 mol LY =124 S cm® mol ™

WA faam pd6
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3EE0T 2.5 0.05mol L' NaOH foeia o shie™ 1 ferd wiadi®l 5.55 x 10 ohm 21 S&eh1
H 1 cm Td & 50 cm @ SHHRT UfRiEhdl, STetehdl a2 Hiel <Telehdl ohl
TRehed hifa|

=al A=nr?=3.14x 0.5 cm® = 0.785 cm® = 0.785 x 10 ~* m?
[=50cm =0.5m

g Pl _RA 5.55x10°Qx0.785cm?
A ap l 50cm
=87.135 Q cm
1 -1
leTehdl = K = z=(87 135)Scm
=0.01148 Scm™
x 1000
HieR =retehdl, A, = % em®L!

_0.01148s cm™ X1000 cm® !
0.05 mol L™

=229.6 S cm? mol™!
I€ 89 'em' o M W 'm' & & § fafa= ufysi =1 afereq e =% ot

_RA_5.55x10° Q x0.785x10 * m”
r 0.5 m

=87.135 X102 Qm

o= L o 100
p 87.135
=1.148Sm!
o _x _1.148Sm™
An = ¢ 50molm™

=229.6 x 10* S m%?mol™

2.4.2 Higdl o I et F Wiz | e 3 WH-Te wehdl Ue Hier e S 8

TR TS UfEdE B €1 39A TE YEe IMl YR o SgqsTIEedl 1 WiEd med W
MR STeTRar o Il SHRT S €1 THHT TH A0 | ARG FY S Wkl ¢ fF aH F
S TRy W AR T A | AR o 9 ATl ST % wen we S 21 Rl

47 TEAETIA
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IS

o

o
1

CH,COOH

A,, /(S cm’mol™)

]

(=}

[}
|

KC1

0 O.:2 O.:4
c¢'?/ (mol/L)"?

o 2.6— sertg faoraa &
uifew o (3a
dgdsgeaeg)  wd
wieforaq  Faiuss
(WefcT HAGATTTT) %
fere Hier = rershal &
faodia ¢ @1 srerE

RSICEIERIGE

off Higal W foera &1 =rciehdl 39 faeide o g1 SFd 1 =Teiehed BIdl B,
8 TR e 30 W frod T THE SRS FE A 9l {1 wife m
TS o Hed @l T gl

g frefafad g 9 o 3

G = =Kk (A TS | SH & SUgH A m A cm H )|

et < T Wisd W T foerd F HeR =eewd 39 foed o Vot
H1 TAh 7, Ty eI #1 TH it gol 8 9o S Th-gW U 3R
T o foord, A STIUEY FIE &% A1 3 oISl oh Hed L@l T Bl S

xA
/

KA
l

=K

Am=

S 1=1 T A=V (e, o Je[erTsea &1 T Hidl o 2)

A, =kV (2.22)

TiZdl 5124 o H1Y WeR Acrshdl Sgdl &1 UTaT Safert il © i o8 Fel
eI (V) oft Sig S @ TEH U Hie dE[erasied Stk g1 98 e T
2 fop oM & 9o W e § 9f5 « § € arell St Y o | e
arferes Bl 21 wifaes &9 9 zoent 21ef 98 © o € g Wigdl W, A,,, I 36 AR
Renfid fohan < Fehat ® 6 I7 Jeaeraeed o 9 fao@q & 39 e &
etk © T8 ATl Oat % WER TR 50 W o seeiel & we @
T € TS ST STy e &5 3l 9ol € T o8 T o 39 v
TP ol GHTEAINSG Y Toh TSOH SgdsTIeed 1 Tk Hicl Sl gl S Figdl
T T 3R TEEH A 2 qe HioR Heishdl WG HieR weihdl heeldl § T
T Wdieh E£5, § Fefud fohan St €1 Wigel o @1 A, § IRecd" ot Te et

' ST § STemT-oTer B € (P 2.6) |

PECCHRE L]
ToE SgAsTTEEdl & U, A T WM G o WY dR-R ged © U
ffefaa et grn frefua fohan S wehar 8-

— Ya
A =E°-Ac (2.23)

IE @ S FWehdl & 1o A A, il /2 oh foradia smfed fean s (fas
2.6) dl &4, Tk Hieht @ U et § e 1 @E LU @l A’ o alet
21 fau T foeies wo a9 R feris ‘A’ 1 A dE[eTIEEd & YN, 3reliq
oo o SgderTeed & foeT O S oFEE T RO & Ee ) ek
@l B1 37d:, NaCl, CaCl,, MgSO, FA: 1-1, 2-1 T 2-2 SATTsRd o
®9 H WM 9 &1 Th WhR & Gl Sgderase & faw ‘A’ 1 9 GHE 2 2
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GEE90T 2.6 298 K W fafq= |igaisti o KCl faerai 1 Hier =reiehdie fefated 2|

c/mol L A_/S cm? mol™
0.000198 148.61
0.000309 148.29
0.000521 147.81
0.000989 147.09
TiEE T £, Te /2 o 7 3ei@ U il W g1 KCloh foau £ us Aok
M FG TS|

gar < S WiKAS 1 el @i W EH U §
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-31)Te ¢1/2 (x-3181) 1 eere Fors1 2.7 & i 712 €1 218 <@ <7 Gehell
2 for o o ww it W

Haw@e (/?>=0) 98 UQ ® fF A= 150.0 S cm? mol ' s
A=-Td =87.46 S cm? mol!/(mol/L™)/2,

fera 2.7— cle & faeg A,
T gRad+

A,./(S cm’mol?)

149.8 -

149.4 1

149.0 A

148.6 A

148.2 4

147.8 A

147.4 -

147.0

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

FIWSY (Kohlraush) o %% Yael dgae=edl o faw A, & 949 &
werr oy wd Fw Frafbaaret &1 e fman =i amn fr Srheeeat

49y IEAEEA
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NaX T8 KX o A7 o AMl o1 3 frel off "X o fore o feer & 2l
I[N o+ faw 298 K -

o o o o

A ey = A vacy™ A e ~ A vaBn)

o o

- 2 -1
D~ A 23.4 S cm” mol

=A m(Nal) —

T SHT YhR 91 T foh—

(o] (o] _ (o] (o] ~ 2 _1
Am(NaBr)— A A 1.8 S cm” mol

m (NaCl) m (KBr) m(KCl) —
ST TeIUT o YR R S=IA NI oF Wl TR /T hIeRTSIT
T faam FIeRsy & 30 oM & oIMAR Ush deqeiuuey i Wit
HIeR SATAehal hl SHSF ETET T& RUMET o STeT-TTT AREH o A
o e Trefua ferar ST @ehar 21 39 UHR, 9% A%+ T A% HH:
Tifeaq U9 FaREs AT i HiHid Aol Aeiehdld & df |ifead FeliiEs i
Hiiq Wier =rershal Frfefead g g € S Hehdl B
A ey = Ayt + 20 (2.24)
9k &9 H IfE Tk SgdsTIeRd foEieH W v, ¥FEE Td V. FOEE <l
2 79 U1 WA HioR Fethdl I Fefafad G g o s gl 2—

AL =V 20, +VA° (2.25)

Na

Tel 10 e 20 U ¥AEA TS HUMEA i GH HieR a2
298 K W s A& Td ROl o A°% WM GRi 2.4 § Ky Tw )

ARUT 2.4— 298 K W FD A &l WA H WHN AR ATARTT

H*
Na*
K*
Ca?*

Mg?2*

LSIRERERIEE

349.6 OH- 199.1
50.1 cr 76.3
73.5 Br- 78.1
119.0 CH,COO- 40.9
106.0 soY 160.0

T e

THife o7t S8 oAl SYASTIEET $v9 Figdl W o1ey faaifed e €, ot 1
FEASTTET & A, H A1 o W e, fost w0 gig o SR e @
IROMTHEY T Hiet JE[eTased aret e o ol 3TEad § STl 1 Jee
agdl 81 5 YRl |, fasiven ey Figal o WHIY qhl W A, di 9§ Sl
2 (o1 2.6)1 3m: A3 T A, oF I Higdl d diga¥H (extrapolation )
SN W R TR S GehaTl S a W (S FEd ¢ —> 0) SRHSTIEd
i foifsra 8 St © (o0=1) TR a1 FH Hisdl R g i =reshdl got
FH T Wt € for suh adfas AF # T W9 S Gekdn om: ged
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SRE0T 2.7

S&E0T 2.8

FgaeTIEEl o fAU A, FIORSY H EA % fau e st fam
SUANT T T Feman ST Hehal & (ISR 2.8) | fopddt oft @igar ¢ W A oz
S AT @ Al W WA ¢ W HIeR dAeiehdl A, T4 HHiq HieR’ et
Ay, o ST o GfTehe WHT S Fehal B1 39 ThH—

m e
v (2.26)
THifed 3T S8 goA SRheTIEd % fow
ca? cA? cA;
K, = (1-a) - 02 O mAmD= A,Z(Arin:Am) (2.27)
An EI_A;E '
ISy oW o 3 uanT

A o T AT o IS = &1 3T a5, fRdt ot Sgderreea
% A o A° A W AL, 1 GRS e B 39 ifafted Afg g W <
T Gigdl ¢ W Ay, T Ay % TF F1 & o TEifesh o7t S gofal agaeTa=ea
o fore 5okt fode feeRis A &eT ot Toa 2l

RO 2.4 H fXU T stikel Hi He™@d ¥ CaCl, T8 MgSO, & A, T IHHeH
Hifoa|

Fiewsy o ¥ &0 W € fh-
Anicacy) = Noger * 202 =119.0 S cm® mol ™' + 2(76.3) S cm® mol ™

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

Mo mgso,) = Nyg+ * M- = 106.0 S cm? mol™ + 160.0 S cm? mol ™!

=266.0 S cm? mol™!

NaCl, HC1 T& NaAc & fau A, HH: 126.4, 425.9 & 91.0 S cm? mol ™!
g1 HAc & foaw A° &1 ufishe wifsu)
R A T R

Cl™ Cl™

= ATZ(HC]) + /IT:I(NaAc) - AT?L(NaC])
=(425.9 +91.0 - 126.4 ) Scm®mol !
=390.5 S cm? mol .

Bily SR
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3EE20T 2.9 0.001028 mol L THfifes 3101 w1 =retehal 4.95 x 10°S em™! 21 afg wdifes
a1t o feru £ %1 WM 390.5 S cm?® mol ' € i gEeh fadisH feeisn o1 qfisher
Hifsu]

-5 -1 3
g =£=4.95x10 ScmilXIOOOcm _4815 Sem? mol !
c 0.001028molL L

A, _ 48.15 Scm’mol™

= =0.1233
A 390.5 S cm?mol™

ca® _ 0.001028 mol L' x(0.1233)*

K:
(1-a) 1-0.1233

= 1.78)(10_5 mol L71

qAfRT a2a

2.7 Tt foe@m =1 =ehal aal & @Y = gl 272
2.8 WA & A, A HF H Teh allohl gy

2.9 0.025 mol L™ AgHies 37 &1 =reehdl 46.1 S cm? mol ™! 21 39! fadie 7 wd faiee
feeri 1 IReheM sifaw) e T § foF A%(HY) = 349.6 S cm? mol ' w8 A°(HCOO) = 54.6

S cm? mol |
2.5agaglqaaﬁr ISt UeT § THEte stfAfwar s o faw fawe &1 S gh g9
@@'Sﬂ' foan ST 81 SRaErEtr Y WA e Tt et agd Heeyul

B B TCIaH JE[erTEedl Well § W U H IR Gethe oh Solld foerdd

WEECA @ 5w iwis Fmfom 27 #1 9% < Tweiel | DC fawa e s,
Al Cu &1 helie (T &) W forfsia g © wd fefataa sifwfaman
wfeq el B

Cu®*(aq) + 2¢” — Cu (s) (2.28)

HIR o1g helfe R F8fua et 81 THe W i Cu®* 31l o, frefafea
arfafeman g ufafda g &—

Cu(s) —» Cu®(s) + 2e~ (2.29)

T THR FIW (dfen) TAre @ ool (sffefidd) = § w9 dhelie W
feif (erafea) e 21 98 U i wehn 1 MUR ® e g iR
1 34 Y5l o HI T Gl Sl 21 3G FIW 1 TAG o=@ el 2 <

W foaH b2
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YR Yefed S R el 2 € U I8 FIR heie R FHefad g 21 9ga-w
¥1qu S8 Na, Mg, Al 1% e foru sugea Tamafe o= suasd el
B, J88 TR W G EFE o SEHEie ST g Sedlfed i Sl

Tifegn wd Fiferam «gsti 1 ST Gfeld FEel & SgdsTIEe gr
Safed fofan Sl @ ud wqfafem il wEemse w5t Suftfa o gfafrEm
ATFAES o JEAeTIEe gRI Scdifed fehan ST 2

AU oF WIATHSE UL
HIgehel TS Yo Seifeh O el SgaeTased o arseae el s i fehal
3% 79 SUUS == o SMHR W HEE ST Hehdl 2l

HS & dgrermgeT ¥ frEm- faorr wH dgmemeedl % wfed
Sgaereed W fordiol srawoll o gy e 7 1833-34 W 19 qRumHEi i
freferfiaa, ddam He & dgdstaeed o 31 feml o w9 ¥ g fwan

(i) o fmm- fae@ o gR oEdeTTsed ® JOEte faeed &t am
Jgaereed (faerem =1 wferd) o wefed fagd o/ 1 a0 & SAEA
Bt 7

(ii) fgdta fram— fafe= cgaetaseH faeeml o fom 1 M A vafed &
R g fafq= agredl &1 A 39k TR qedichl ReaHE (Mg
TS A + HEA Sl STIFd i | Yo Sl i §&) o6
T Bl 81 BUS % qHA § R dgd ¥R o Gid Suesd el 9| Th
g yEferd Ugfa e oft 5 U SholiaaTd (T W SgasTTsed dot)
1 FAM Y My a1 Sugea o1g (A faeeR a1 i) & A §
T 1 A0 U @E Sl off Wy sherHard sehel sigEted g T 8
A1 BAN UG 376 R ORI (1) % Wid Syied €, U yeited faegd i A
1 ToET A Gag 9 S Fehdr 8-

Q=1
el @ et | 2, Sefe [ WeR ¥ ug ¢ 9k W R
TR0 =1 ST o foIq afrervares fagd (a1 STewT) 1 unl soeRis
arfferen =1 wiefraridl  fsi st 81 seewnd e sifufman 9
Ag'(aq) + € — Ag(s) (2.30)
TaeeR 3l & U Wil o AUIA o ol Ueh Aidt Sciaei i SATavaehdl

Bl 81 89 SMd © T Tk SoeR W eW 1.6021% 107'°C o aer gl
21 3T TF A TOERA W STE T

N,x1.6021 % 10 C = 6.02 x 10** mol ' x 1.6021 x 10'°C
= 96487 C mol ™
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e[ 1 39 A w WO Fed ¢ e o ydiw F 9 | e ©
Hf=fee UM % fT 89 1F 1 96500Cmol ! o &’ &d 2|

frefafea soee sfafwmaneti—

Mg (1) + 26" — Mg(s) (2.31)

AP (1) + 3¢ — Al(s) (2.32)

o fau 7€ e ® 6 T A Mg®* wd AP o forg e wmen: 2 Hi
TR (2F) 9 3 Wil o (3F) Wi STEvashdl enill SghetaEe el o
yanfed e o a0 (YERR) TE 99 (WhS) o UNTA o aeR Bl
B uTgell o SAEEIEE SR | @ 50,000 UHEER % 1 S O WA
o o Sl @ S e 0.518F Wi Hehs o e} Bl 2

GFE0T 2.10 CuSO, % fae@™ =1 1.5 TR i o/ § 10 fae qo oe@erystea faan @
whefie W fHaifia S &1 geqae @ gim?

2.5.1 SEAIUEEA o

WA o b4

t=600s

SR = ¥ X §9F = 1.5 A X 600 s = 900 C

arfafman—

Cu?'(aq) + 2e"——> Cu(s) o 3TER, TH Hd A1 63 g Cu hi Haifrd & &
o g6 2F a1 2 X 96487 C AR i TEwdHd SHM

31d: 900 C 3/ f&fyd Cu &1 g=mm

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

FEAATEA o IS SATHfEA B aTet Tl FT ST 9 YIRSl o
YR W T # €1 9 Seieeie il 8 (ST o Ty Pt @7 Au)
@ a8 Afaforan o fewn &1 o U9 I8 Shael Soiael o @i STan T &
1 T 21 E0 SR AR selere it €l Ie Teregs stfufwer §
fewan o B 39 YR srfufmarsiicl U 1fha soiaiel & fou Srpheraee o
I, STEN-3TT Bl Wehd &1 SEeTIee o IS Se[aeTTsel T § Sureerd
fafr= stfrfir s o ST TS W SHeh 9 goeie favel W et
FT B| SHeh Al o agd THENS ThH JaTq 96 B €, W Tk
®Y ¥ 3aq W e @ fom A e fave woafed g v 2 e we uE aRkfeerfa
W i fava (Fd aiffys Fed &) o1 ved &; S 5 & Tl
3R s o 2 2

3eretoned 4t &n Tfetd NaCl &1 JaiT & dl SR[erased & SR difead
oTq Te S T B UE] SHR U ohed U ¥FEA (Na') ® S shUie W
aTafad (Na* + e — Na) il € W& Tk B0 (C1) ® S UHig W e
(Cl'—> %Cly+e) Bl 81 Tfean FiNize o Sl foeem & Sgherveed o
ZNH NaOH, Cl, T H, 3aE o°d 21 399 Na* T Cl™ o affdfiem H* T
OH~ 31 T faeimes &19] H,O i suferd g 2
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e W frafafed sifafeast o 999 omq=ee & fau ol g 32—

Na® (aq) + € — Na (s) Ef)@m =-2.71V

. o
H' (ag) + e —> 5 H, (g E,,, =0.00V

Hefle T e E°© 9 el s1faferan i siiaar o et ¢, 37d; ohelie
R freAfafaa sifufea et 23—

1
H' (aq) +e — > H, (g) (2.33)
g H,0 & foaisM g1 H'(aq) 301 &l €, I foh—
H,O (1) > H" (ag) + OH ~ (aq) (2.34)

Id: el W A AAfufswan (2.33) T (2.34) o 9 % w9 fo@t w0
Hehdt B gEferu—

1
H,0 (1) + ¢ — - H,y(g) + OH" (2.35)
e W Frefafed siterdisron sfafmand gwe 8-

Cl~(ag) - % CL (@ +e El 4 = 1.36V (2.36)

2H,0 (1) > O, (g) + 4H'(aq) + 4¢” E_, =1.23V (2.37)

e W w9 E° 9t Afafwa &1 ofEal W B © SHie il o
ST I Cl (aq) o SR &1 qor § akFar e =1feul o™
SAferfisT w1 afufase o o i (2.36) 1 aiEar o B 81 3:
oy Afufman 7 yepr o wefyq %1 s gl e

NaCl (aq) O 90, Na* (aq) + CI (aq)
1

Hele W— H,0() +e — 5

H,(g) + OH  (aq)

1
THg W—-  Cl (aq) > S CLig+e
Tun arfferar—
NaCl(aq) + H,O(l) —» Na“(aq) + OH (aq) + %HZ(g) + %Clz(g]

Higa qrEl 1 THfEd F % g 7 gores faval o T W e
Tl (T 2.8) | fRu M seeere fawe wfwenfra fewosm €
TR 3T o demeTTed | e R fefafea sifufwan dafaq €

2H,0(1)—> O,(g) + 4H'(aq) + 46~ E = +1.23V, (2.38)
250,%" (ag) - S,0,>” (aq) + 26" Ey, = 1.96 V (2.39)

55y SR
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AR T2

T e ot | srfufsman (2.38) i el W eIt © g H,SO,
HT =g Wigdl W AFAfHEA (2.39) I G g Bt 2

2.10 ¢ T enfeaesh aR H 0.5 UETER 1 9N 2 52 o fou genfed eidl @ @ 9’ H ¥ fohae g

vanfed g2

2.11 37 9geti sl Tk G oS SehT SgasTaset R g ?)
2.12 frfafaa sifafsan § Cr,0,2 3Tl & T Hial o 3TU=aA o folu Farm § fogq &1 forat
T &1 SATEgaehdl g2

Cr,0,%" + 14H" + 6e” - 2Cr®* + 7H,0

2.6 dchet

2.6.1 WIAfHer SEiEr

He DY (hHUre)

S *d MnO, +
(Trg) P Foo

+ NH,C] 7=

forT 2.8—T% Eqias: Yo
g fas & uF o
IBTEe el & Y,
&1 FTF T B

W fagm 96

1 off it (ara § T U N U 9§ s ¥l Sofleg wd §) W o
1 & foe o 9id o €9 ° 790 ¥ o €, 9o T TodHl 9t € S el
srfuferan =1 TEmEtts ot i fagd S § aga It 81 fohg S2h o g
SN o5 ToTT 36 Boh! a1 GHeS B =1l T TN | o 9H S9! deed
o erfuer aRted" & g =gyl SefEl gead: & YR i e € weifhen
SefEt ud Here defE

e Sl o sifufsran shad T 9R B € 9 S 9HA 9 FA o 9%
Sff fafera &1 It © U g g H T A S Tehddl | 38t Gay fer-aifed
IR0 o Ul © TS gHoh Mfeshien o | W et 9l Wet o A 9 ST
S B1 A W w9 H gl we ufedl | wEn o @ St €1 36 9ot o T
%1 Tk U Bl @ S UAIS 1 ot Hid @ 9 e (UBEe) w v S
SR @R ¥ St FTiedstaE @ FE B < 2, el w1
FH ¢ (F 2.8) | SRl o o= w1 M {HIEH FaNEe (NH,Cl) &
fi% FAES (ZnCly) & 79 T2 ¥ 90 @l 2| T AfufFan sfea &
W 3% e w9 9 7 yR 9 for@n s deRar -

Tg— Zn(s) — Zn?" + 2¢”
&Ae—  MnO,+ NH,"+ e — MnO(OH) + NH,

ohefle &1 fafsran | AT + 4 9 + 3 Siferdientor afereen | a7qfed &l Sl
B arfuafsran o Sco= STl Zn?* o WY Whd [Zn(NH,),|>" st 31 St
1 farve @ 1.5 VBl 2l

TR Yot g 77, wfedt onfe St fag 1 %9 A1 HY SAewashdl el
el o fore Suge gt & (Fo 2.9) | 38 TS - TRt serT e w1 e
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fera 2.9—qmm=rd: gg qHRE
g, e sraare aor

qFRE (1) STFEe
HiFHRE &

2.6.2 HuE® Sl
( Secondary
Batteries )

HgO Td &1 &1 T2 helig 1 % % 21 KOH U6 ZnO &1 U&=
AT Bl B1 Ul 1 g sifufwang e & e #-

Q"'-ﬁ'g— Zn(Hg) + 20H™ —— ZnO(s) + Hy,O + 2e”

*eE—  HgO + H,0 + 2¢” — Hg(l) + 20H -
Ty 9 sifufwa e geR ¥ fefid w5 S -
Zn(Hg) + HgO(s) — ZnO(s) + Hg(l)

Tt fawa e 1.35 V el € qen Syl e srafy § feer e €;
i Ty O stfufwan § g off TE eren T © frmet wigan forereH
T M % HRU, ¥ ®1 §Y01 wE Fafy H S_d TRt 2l

T G el 1 IUAN o 9% faudid f5on o foga o o yare g g:
AT Y o § W | @ S Hehdl ©1 Uk Sl HEEs U 3T
R fetarst e =S o =H Y TN Gehdl 81 G HEeyul JuEs 9 g
Homes o2 § (fo 2.10), 59 9M=ra: ol td gaed § yam fha
S 21 SHY UAIE e W1 o1 BIAl @ A oh¥ile o€ SEaiedEs
(PbO,) ¥ W U e =1 I il 81 38% TWowa 31 o1 foeraH
AYATIZA H1 B HL | 5 d2q ITAN H Bl € al Pt S
SAfafrarg gt §-

TE— Pb(s) + SO,2(aq) —> PbSO,(s) + 2

FAS— PbOy(s) + SO42’(aq) +4H"(aq) + 2¢” — PbSO, (s) + 2H,0 (1)

T YR hUle W& UAre sAfafmaneti &1 faemet wmy 9 sifafwan
frefafeaa 8-
Pb(s)+PbO,(s)+2H,SO (aq)— 2PbSO,,(s) + 2H,O(0)

e — helts

ql I AERE wE W AR
Ih{td Bl Sl @ 99 UHre W shefrs ot
%H: PbSO,(s) Pb T PbO,H &

S 2l
T WEEqU GuEeh o fehd
\Wvégw Srefirm 9@ (fod 2.11) ? foest =0
I ‘ ‘
e frem ey o g 92§ atfues € fag
THh! feior @ etfues 21 89 39 O
/ \ %1 frafafy qean = wd fewm =t
38% TeHfF ST eIeH e ® g Al seiars sfafweet &1
moﬁw PbO, @ 7= fired forega avf =&t | fewarst &t ufran |

farT 2.10— &€ gaFs g

R areht auu sifufea frefafed 8-
Cd (s)+2Ni(OH) (s) — CdO (s) +2Ni(OH), (s) +H,O(1)

5%y SRR
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fera 2.11— T G9: STEYH I SR Sicit
e T, 79 GETT 1 TR FEeiREe
9 fafssia Wa 4 gerphd feher dhefiad del

2.7 ¥ A|

ferT 2.12— 47 9o S H, 3R
0, & 37T FT
fergg Seare et 2

WA fosm b8

Wﬁz/
HW//
Eri:ER

S wos © T Seured wgd tfuen swEnh fafy € qen =@ yguw
1 Th o991 Wid ¢l U Gl H Syt Al (Shigen, TH A 9e) i
TErEfTE Sel (I8 SOAT) T YA U STl il o9 QM@ i ard H aker
o fepan a1 € Srent SUANT <tegd i =il faga Scaed | feman s
31 T I £ Fr T S Terte e W A @ g o ¥ wwe
f 2 ud THE g ot ot B ora UQ Well w1 o gve @ o
AR i AR ToioRiel T SYels HUAl S Fehdl @ 91 Scire] i
JYAATIT he W AR B S Wbl €1 UE Teddt Feli w1 o
BIESIoH, WA el HeFlel 378 SiH ol 1 <@ Soll ol wie € ferega Sl
o uiEfda feman s ©, $89 /et Fed B

oY 3 T 69 U | TR Td SATFHSH oF T 9 Sfel s
1 Afafsran =1 STA fohan san € (Fost 2.12) | 36 Ol 1 S7diel afer
Friwd | fora 3 UgH % oF faQ Ta | @ T on 59 stfafsha
W YT STel ] 1 EG Y SThRT YA STdfed A o o oSt o
w9 | fepen T o1 WA W egSor W Sterdis Wi o Sereel sl T e
TARISl o WEEH W Wig SAd Hiea sEeiedEs faead o yenfed fema
ST 1 Soldere sAfafwar & R dgH o fow gem fawfed wifem
Teifea o1g, SW SOl &l Soiaiel § FHEiE fma S @)1 seieie
srfufspam F= G W g

HAS—  O,(g) + 2H,0(1) + 46— 40H (aq)

TE-  2H, (g) + 40H (aq) — 4H,O(]) + 4e”

Uy AffH 39 FhN B
2H,(g) + O,(8) — 2 H,0(1)
v Tk SAfafRaeht H1 YR B 7, Yol AR FwE H T
Gl kT g § ST eI 40% el ®, $6F det 70% <ewdl o 91
forga Seanfea et 1 o Well w1 Sl sgM o Tl T Seieeie uered S=ia
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SO T AAIEl o foehtd H oga A S g8 81 SehT SUANT Al
H ga o dR R R T 21 $ee et weuon 9o B § Ue wfasr § 3ok Ao
%1 3EA EU 3 YR o Lo Fedl i FITa 6 Seht wliern feran e 21

2.8 QBT TR oS 1 TqE F1 SATFAEES A UG & o @l § He A 9 S

R I 21 AR S oI, Wi 1 6T g, iR e didel W g 41 1 o
B, WRT o IO &1 gg W, Yell, el qen ergett @ o ged
T, fasiuent eiie § ol aeqetl w1 STcfish &ffd Tgerdl €1 WeIoT o ol
B wiqerd Ui TUdl i B el 2

RO H, o SRS F TOEE S SHIED & S € TS STH
SATFATES oF STl 81 @8 b1 TRl (WH=d: f58 ST o sed €) St ue
g i Suferfd & B ®1 GARO %1 WEF 9gd Sfied © W 3™ gem:
YRR IREE AT S Gehell €1 AR W w fopedt a5 o foeiy e ®
e SATRETeRT0T BIT © 1 98 T UAIS o1 il & (T 2.13) 9o 38 A
FreAferfiaa st & oFea T Hohd 8-

WS- 2Fe(s)— > 2Fe +4 e Ej ey ==0.44V

TAET Td T Yo Seiae, H1g o TeAd | Hared Y 91g o S8 ¥d
W UgEd € a1 el H' ST i SUrefd o Sieiist 1 eTuweE id 21 (HHE
S € for H' 318 CO, o 9id 8 e 9 54 HyCO, d W 8id &1 BTEgieH
3TA IgHed § SURed o7 3Tl SiaHse] o 9ial § o § of 3uae &l
Thd §) | 78 T Frefafiad sifafswan o SRor shelie 1 qie STeeR STl a—

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

Ty TfafsRaT— 2Fe(s)+0,(g) + 4H'(aq) —> 2Fe” (aq)+ 2 H,O (I); E g, =1.67V

THeh I THSHTT SHerdIeH gRI hid ST 3R Siferen e gleht
e S § el ST € S STerited B SFEE (FeyOy x HoO) ST
S &9 H K@ 30 € U 39eh @Y g SRS S YH: S @ o €

TEIRUT kT JHAH TR Teayol T1 T9H 7 el ¥F 1 S=d B 7
aAfaqg Yeil oF 22 A1 Gemwl & wR Rt veequl e o ffeRa en S
gt 1 kA H 7R ferdt 71 Henes Fiy Y ged wa fafy 2, enfer
g ! IYHSA o Geh | 7 3T 1| I8 Tde il Ue A1 377 WAl (ST,
fagwiieT) | oiftd ek foran S Hehal €1 T 31 WXt faf¥r 2, g =i Tt
37 T ¥1g (Sn, Zn 37%) | T=a1Sd LA S T 31 a1 %] &1 &M o
fore foman & 9w o1 U SgaEtes fafa €, fadt ot uig (S9- Mg,
Zn 7T) &1 I SoaIe IS HIAEI, S &I Feqd Sfhy %] i &l
EZoild

ferT 2.13— @ &7 ) JATedERIUT— Fe (s) — Fe®'(aq) + 2¢
. | e’ 4 0, N -
3 Fe** Fe*" 2H,0 ) ATITT— O, (g) + 4H (aq) +4e — 2H,0()

2Fe”(aq) + 2H,O(l) + %Oz[g) — Fe,0,4(s) + 4H'(aq)

59y SR
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QAR S
2.13 =S o <A W TSIl o fI9Y Sooig i gU o WeEeh el S st ety s e
Tt sifafwaneti w1 Fer™d | Hifsa)

2.14 TESSH I DR 289 Hall § g R S Tehd a1el 3 T TR gARu
2.15 HHME &% HQ o W S @ 1 HROT Tk @ el o= JH ST 2l

B0 26T kST

AT | TN S1efeAaen i =l d Sl o G Eid SHered S S e, 7 SR 9 €1 S-S
R T AN YT SfeF T G WRd §, GEIAR ST STl i SAeedehal ff SRt aread |, Sl
1 Ui SAfer U faehT@ 1 YA W S R 1S9k THH T8 | T © TR Soll Seared il | W
Bt & 7 fop oref & Harg Wt 21 79 Uee @ € Sd © TR 1 oS wae’ s Soel o <6 d
I e SESNFAES 1 & RO 21 THY Yol i Tag 1 aId g Wl ¢ a1 39 Yot otk fasrer
oM & W HETHIR 1 W) g o €1 SHH TRl o TR o freeadd &5 ° are o st v e
g S o6 9 ¥, S8 Ao, & quid: g9 WM 1 @l §1 39 YR o Yoid § Se o fore g e
Ik $el o WA 1 T B HT SOkl 1 RSN THhT S ey §; it Heh <@ 9
ehael STl oAl B I8 BRSNS R Sl g1 Sl oh TS § U B S1feul 39 YT BRSNS Sl
o Ueh IO U STUSHe id oF &9 H TN k1 ST Gehdl ©1 TEl RGeSl qiemed
21 ST o SEASTIE U TEIeH 1 SR T $o Tt | BESeH 1 g I &l wfasy § wgergol
B 3 <A &Y Teheeh gy fagial W snefa €

AR

T SRt At § S wiferh geiRie agderuse faer (faerei) ® i ©d 81 58 TR
AR el o1 Ueh Hequl Sesh AR =eish a1 JEdeTTsed 21 i del < WehR oh el
gl oot A1 o Uk Toa: Yo tfufemar &1 Tt et faga e ®aia et €, St
SEAsTEet el H foae[ ol 1 STAN T orEd: Yo fufeRar & &3+ o T §1 TH SUgH
Tt o Fwfiera soieis 1 A goaRrs fava g1ggre soiaie o qiel o gRwftd fan S 2,
fSraehT AR fawa S /AT ST §1 ot 1 A fawd Sl U6 U o A fawdl % SR 9

[ERIES G (Ef’@afE;%—E%g)wéﬁmﬁﬂa,@aﬁ%ﬁwﬁmﬁmﬁwm
(ArG@=—nFEga))q-orw1awﬁm@ (A/G° = -RTIn K) ¥ Haf¥d 8 €| 3oieeiel ud dall o

fawal =t wiga W s e wdfe g7 & S

Teh AgASTIERH o= 1 =, «, SE[TIEd Ht Fixdl, faetEe w1 yhfa ud qrg w fref s
21 HIeR WeTeRdT, £, &1 £ =« /c 5 IR R ST @ Sl ¢ Wier Wigdr ) Wgdr g o e
wTeTehdl SIZdl € STefeh HIeR eIeTehdl dadl 81 Waol agasiieedl o e a8 Qigdl 924 o e -4 sedt
2 Safeh 9 foaarl § oo Sgaereedl & fau ae 9fg S5 ot ¥ B T oSy |3 e R R
AYASTIEEA HT T T R AR FcAshdl S A &1 AR FAhdst & aveH & qod gidl © o d
Iz forifTg 21T 21 38 T o WA STRNTHA ot Fra Fed © Ud 399 &g SN &1 SR
o1 ¥ sufeerd faorem o fae@ &1 Somer oAl N ST § WG S0 TS ST ki Uikl Solaerel
R B 1 SEfEt T gom A oot oAl o dgd ST &Y 71 H1ge %1 YR SEvas ®9 U TH
TG UREEA 1 agauEEe fagia eEge- st & §d €

WA fagm @60
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2.2

2.3

2.4

2.5

2.6

2.7

2.8
2.9

2.10

frefafaa uigsti & 38 %9 ¥ =afd Fifve S99 3 T 8 i 376k ol o faerri o 9 ufaeenfua
EZoil ]
Al, Cu, Fe, Mg Td Zn.
Fr fRU T AR Teragie fawdl & YR W eTget i ST Sgdl g2 SIS &7l oF A § St
Eaisiy
K'/K = -2.93V, Ag'/Ag = 0.80V,
Hg”"/Hg = 0.79V
Mg”" /Mg = -2.37 V, Cr’'/Cr = - 0.74V
3G TeoHt Ue 1 <uiEy foee Frefafaa sfafsean e e—
Zn(s)+2Ag (aq) —Zn” (aq)+2Ag(s), 3§ FAETI-
(i) HE-TN FoFRS FUTEF AR 72
(ii) ¥l H - & aes SH 9 82
(ili) % ToreRIe W BN el sifufwan @ 272
Frrefertaa sfafsmanet arel e Tel 1 A Jo-Ta9e dRefad il
(i) 2Cr(s) + SCd2+(aq) - 2Cr3+(aq] + 3Cd
(ii) Fe2+(aq) + Ag+(aq) - Fe3+(aq) + Ag(s)
ST sifufswanetl & faw A G° wd T feeia #1 off o Hifs
frafafea @ & 298 K W 31 HH®U T8 emf faf@ul
(i) Mg(s)|Mg”"(0.001M) || Cu” (0.0001M) | Cu(s)
(ii) Fe(s)|Fe”(0.001M) || H'(1M) |Ha(g)(1bar) | Pt(s)
(iii) Sn(s)|Sn”"(0.050M) || H'(0.020M) | Hy(g) (1 bar)|Pt(s)
(iv) Pt(s)|Br (0.010M) | Bro(1) || H'(0.030M) | Ho(g) (1 bar) | Pt(s).
ufeal wd o gfeal o ercafiren SUAN W o1 orelt w2 Sell o fefefea sifufmen it 2
Zn(s) + Ag,O(s) + HyO(l) — Zn2+(aq] + 2Ag(s) + 20H (aq)
arfafsran & faq A, G° @@ E °© 9@ sifsm)
Toret SrgasTTeea o foreta 1 =cTehdl Ud HieR wTetshal shi AT SISl FigaT o @1l ek uiad
1 foer=mT sifsw)

298 K W 0.20M KCI foe@ &1 arefehdl 0.0248 S cm ' &1 STH!T HieR Sreishdl &1 IR HIfaq|

298 K W T& =eihdl 9 f598 0.001 M KCl faere 7, &1 gfad® 1500 Q 21 3% 0.001M KCl
e &1 =eTedl 298 K W 0.146 X 10°S cm’ & a1 9 feris =1 272

298 K R Wifgan w=iiges &1 fafq= @igdsti W =shdl &1 999 fwan o foweh efide
Treferfea 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

oft Higdati o AT A, 1 aReretd BT Te A, G991 ¢ o He2l Uk 3fieid Wir=ul A, o1 JH Fd HIfe)
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0.00241 M THifesw o7 ®1 Iehdl 7.896 X 10° S cm | 1 SHHT HeR ekl & GReRfad
Fifsw) afk e ot o faw A0, &1 7M 390.5 S cm” mol ' @1 @t 3weht faaistt feerier s 82

frfafed o staeem o fau fohad sTawT 1 stavaehar grm?

(i) 1 ®a A" &1 Al &

(ii) 1 @ cu® & cu #

(iii) 1 #@ MnO, & Mn~" ¥

frefafaa = 9@ w0 | frad %e faga a1 savasa gnf?
(i) 7fad CaCl, ® 20.0 g Ca

(ii) Tfed AlL,O; ¥ 40.0 g Al

g F1 staied S & o fha Fam g sTavas 32
(i) 1 9 HyO &1 O, H

(ii) 1 HIE FeO &l Fe,O3Hl

Ni(NOy), o T e 1 wifeTq solaerel & o= 5 Uiz 1 ¥R Jelfed s ge 20 e s form
STEE A TN Ni W1 oot 90 ehelie W e gi?

ZnS0,. AgNO, W6 CuSO, o arel & dgasraset dell A,B,C i dufleg fohan w1 & 1.5
TR Y faR@ar, 9t B o ohelles W 1.45 g faeor faiftd eiF @k ofaR garfed =1 781 foraem
foree 99 T YaTfed g32 Maiftd wiR Tt S 1 599 = 3

difersht 2.1 ¥ XU T AR Seiagie favel it werEa o SEH oimey o s frefeied st o
ot stfafran Hee 22

(i) Fe3+(aq) 3R I (aq)

(i) Ag’ (ag) R Cu(s)

(iii) Fe’' (aq) 3R Br (aq)

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

(v) Br, (aq) 3R Fe2+(aq).

frefefad & 9 g o foq SR@erdsed ¥y SciTg «dsy|
(i) ToeeR seragiel & WY AgNO, &1 el faeem

(ii) ife™ seiagiel o @™ AgNO, 1 Sl faeraH

(iii) wifeT™ gl o WY H,SO, &1 faeem

(iv) ifeT™ Seeiel o 19 CuCl, %1 Sl faeram

PO NGB T24it B TR

2.5
2.6

2.7

E . = 0.91V
AG®=-4554 kJ mol ', K, = 9.62 x 10"
0.114, 3.67 x 10 *mol L™’
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