e

9 The o AT o6 qYENq MU

T SYAEAAE T HT T B Fohal
TS oot o SEAeTTse el o HeA faeg
H'T{Ha'fﬁ;
wwa?emf(aﬂﬂaﬁW)a?
IR Tq T HHIR hi STIgH
Y Fehil Tel el o e e bt afenfia
H'T{Ha'fﬁ;

A o A fava, 9 ifufswan #t firss
Fell TS 59k W fRerish H waY wenfya
H'T{Ha'fﬁ;

ST feraml bt TR (p) , Stk
(1) TS AR =kl (A ) i g
Tm'_{“élav'ﬁ;

S (SEderTEed) W gerRi
aerehdl § fad # goh;
SgAsTTeEHA! el w1 =erhal |19+
faferi =1 9uf #X TRt TF IHhT TR
AFHAST 1 YRehfad HT ohl;
faeral &1 =Teihdl Td HieR  =erehdl
(U ST ATCIRdT) oF Wigdl o WY
e o Sfifae w a@ TH T 4,
(A ST A1 TG T TR AR =TeTehal
(U9 3TV ATARdl) hl IR H
TehTl;

HieRHe 1w i wfqaed HX Fop T
TGk ST i SIH;

AT oh HATCHeh el ohi THE Tohil;
wS NUHh T guEsh S T gon
Tl 1 G BT UM HT TR T;
TROT ! AYAEETTH GHH o €9
Enikcal

“TraTtin STUTFAT el St Se=T X o 10 Uga T 5 Weket &1
foacima: faea St T WErT 37 TEEti SIRIRTs Wi fRaad v
& foTT fepar ST Wepar & St WaId: JWEIRT 2T gidt”

YA Td: yafdd wEEte srfufweret | frifaa s
Y fora 3R TS fagda el o W@d: Svdidd THER
uRed § SUHNT 1 e 1 Fe fave Hgifaes wd gEifien
Tl & foeri @ suEnt 21 9gd 9’ oqe, Hifea eEeiese,
FAA, TN T 3 9gd TR THEH, SgauHEiTn fatE
N ST S €1 SeRE Ud gUA Ul qEEtieh Sell ol o
Sl § ufEfdd #ed € e fafee Suwwl wd el o
ok Y W STEN B o S B AgauEEtie sifafmard
Foll W1 (efficent) T 31eq UG BNl €, 37d: AYAEEA
HT ST HE S qhAlhl oh SAMOwRR, S fob qAfERUl <k
fau e &, o fou Aoyl @1 G Gehdl w1 IR
T gfegss o1 3oeh faudia fSen o S=ror ud iRt o
e GOR 1 ol SR oEeEEth € ¥, o1: agatEe
Tk erfafasgd Ue SRfawER fave ¥ 5@ ke W w9 whed
IO PP FEAU YRR Teqe W faEm @

Reprint 2025-26



2.1 aga'qmﬁlaa TIA A S GEA 9 wEfafy o R H gW fA¥ 2.1 @ wHHF Gd

Aar gl Te ua frefiaa el sifufear § Scafda wEEte ot agd
o o uRafda &
EEEEIRIEI
Zn(s) + Cu*'(aq) > Zn**(aq) + Cu(s) (2.1)
fogaema 9 Zn?* 9 Cu?* Al I Higal Tk g (1 mol dm™®)” et

e (e ) FER R, Al s faEdia fawe 1.1 Vo 1 39 UeR w1 gRe i et @

=7

AT U Fed T
U Ui Ife Nt e | T fawdia @ fawe oo s (951 2.2 %) ws =9
_& -+ Srgr S, o &9 <@d © foh aifafran qe qon =erdt @l € St qoh o
5F F oG FE % o9 a@ﬁﬂal.lvﬁﬁw,wﬁaﬁrﬁaﬁﬁw@ﬁ:ww%@fﬁa
1 forerm 1 foem A fagm om yanfed @1 gl 9l fava | s oft sifafea gfg sifafean =t
7%’72'7‘@?3@?’%’9#"%’? T W faudia fon § wRe #R 3@ © (F 2.2 7)1 219 7% T Segdereest
TR ey et 9 s e e i i
frort F fraey 3 SO o SWAN W URW HE HT AR T A € HA Tgd Hew ol & €1 TR
FS Y@ fouidet w1 s1eae 36 o g3l § |

. Egm<l.lV En=1.1V , Eag>1.1
| _ 1 4 | I
£ s > 7\ <« o
——— N A €
- feregaem | Shefte I:) oire Wﬁg'cr_>um e
Zn Cu Zn Cu e »
-ve Y +ve 7] Zn Cu
l | | J l | | J l l
ZnS0, CuSO, ZnSo0, CuSO,
(F) S Eqy < 1.1V (@) S E oy = 1.1V () S& E 4y > 1.1V
(i) soRAl &1 e % BT 9 (i) ToaRel etan fog@em (i) ToRMl &+ YaE HIW 9
FHIR T HI AR BT @ o faga FT HE JaE T gl S &1 X qen fae@em &
il T I (ii) 9%, 9% @RE W
(ii) T e W ¥ e € aen freifa gran & qen HIW, FW
FHIW e | Fafm g 21 Taee o o 2

T 2.2- s faya, EW,@HI%IWE)?%WHWWW@HQ#WWFIW

* gHfeed &9 9@ &2 al Gisdl & TH W g4 GHIar 95 F1 ITEN BT AT TE isdr o STHAI! gt 81 ag faerd
T 7% Gigar & god gidl &1 S=9 Fens § o gqeh AR F SR 7T H

W foar gd2
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2.2 Sede AA

ool ¥ Th SgEEtes 9 © S Uk Toa: e sfafwar a5
i R
srfufsran &) fitsat Sotl aga & § ®aRa eidt 2, fraent d@iet a1 31 fagda
ST SR, dEn, TR gents W SuE fRen S R

o U, Torgent avi weel foman =1 e B, wh UE @ 9w @, foew
frefafaa e stfafwan et 2

Zn(s) + Cu?*(aq) —» Zn** (aq) + Cu(s)

Ig Afaferan |1 o1d T« stfuferanedl &1 SaeE © e 9 999 9
sifaferan 2ar =1

(i) Cu?* + 2¢” — Cul(s) (7= o1ef Af4fsan) (2.2)

(ii) Zn(s) — Zn%" + 2¢e” (3ATFAHTOT 37e Affeman) (2.3)

3 AffepaTd et Wt o & fa=1 9 | et €1 et ered stfafan
T 3RS W Bl 8 St e o1ef arfufeman e seigeie W e 21
ol & & I 90T, 27ef Wer A1 ST I ot Fged &1 FIW RIS H STT=TH
714 U1 wd T ToieRe & S o 9o ot el S Gkl 2

&Y fafs= a1e Seil o HaoH 9 S Oo S9! STEEd e Hell st ol
F Ghd &l Tk o1 oA W ifeaeh Selagie agasTTsed o et () @l
21 Tl @1¢f Het el | Uk s Ue U T & "ierd § uifeish R gh
IE &d g1 <l o1 Ul ok deeraEed T 2.1 # fE@g T efe 9 5N 9
Td §1 wefi-weft <A B selaRie Tk E agasTTeed | s ®d § U U
ferfeai & a1 Og 1 SAavIHal & B

Tk SeIS - JEAeTIEd SYsS W Hifcreh Sl it ygfa faeeE 9
feheteht HTfcaeh Selgele W ST B &1 Bl € Torad for 97 ermefyrd et wen|
I THG Seieeie & g o TR i faeEd | el & w9 | WM ue
SRIE R AR Bigd &1 ¥ et @ f5ed fF @ wHomfia @ @l
TSR] TR AN 1 GFRIl 81 Sl 8 Wl S oot stffemansti shi qepfa
o ER Toaie T o Wuel FHe A1 HUMcHS SAEf[ el Sl 2l
TS Ud SgasTIeed o Hed fawdiat S g Sl € o gerasrs fawer
Fed €l

ol e1ef Het erfufsren o yge @l wieiST 1 Higdl sheiel Tk SehTS el
2 d Soiaeie fawe ®i AFe soeRs fawa wed 81 [UPAC o femger
Mk TUoaA fawe o o1 Ak goiaRis fawe &gl Sar 31 oo da
1 = ord Ao, fored sttt g 8, WS wednd! € ud faerad & ame
31 Tawe RO il 21 SEd o1 dot Fraw STere g €, heite et
2 Ud 3Eeh! fawa forer@ o |IUe YTcHeh Bl 81 38 YhR Sl Soiaiel oh Hed
Tk favreian gian € ue S € e = (31) fefa & g ], soleei momesh
IS ¥ ¢ Toiaeis 1 IR Yalfed BH o &1 foaerRt o yare skt fawm
TSl o YaTe 1 fen & fauda e 2l

33y SrEEREH
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2.2.1 gRTe fawa

<hl HIAT

RSICEERIGE

I ¥ & I oRIEl & o favaiR @ YT Feed § ud 38
diee o Aad €1 BT fa9a e U@ UHiE o goie favel (st fave)
T 3R T T TH HeT dgd agd a7 (emf) Hel ST T TH THT A H
Y HIE UN Yaled el B W el A9 98 iihd Uit § o oo Hel &l
foed 9w eq THe 1 It SR ud Shelie i SEl iR ferad €1 diedt Fa
o1 fore o foIu Wmomaan ¢1q Ue dgaeTIed o U Uk SR W Wieel
TS < ATl i, A% o7 @90 Ug 5 IS U e dl STk HeA q HeAln
@ Giwent, foran S €1 39 TRurdt & SER @ ¥e 1 emf ©FHS Bl
? Ue <A AR ok o7 Ul ok fawe @ ol 3 o o1d Wt o fawe i e
fen St @ S feR—

E@a=Emﬁ_EaTq?

30 fefefead seewor grn wmemn T g

A Afaferar —

Cu(s) + 2Ag’ (ag) — Cu*'(aq) + 2 Ag(s) (2.4)
a1ef Wt arfurferame —

e (77=aT)  2Ag'(aq) + 2¢ — 2Ag(s) (2.5)
TAE (3TRAFU)  Culs) — Cu?*(aq) + 2e” (2.6)

g @1 S Gl 7 T sifufwman @i (2.5) T sifufwan gt
(2.6) 1 I FHH (2.4) 1 & To THeoR SRS hels i qiE qell HIR
TRIE e A e ®E w2l el H i ywR 9 frefud fw s
Gehell B—

Cu(s) |Cu®(aq) || Ag'(aq) | Ag(s)

Tl & T € T o) = Exaty ~ Bty = Eng*/ag ~ Eci?cu (2.7)

sehet 31d Ot o fava w1 A T R S wehanl g1 dhaa Q1 ot gl ok
fawdl ® 3@ ! AT Tehd © TEE ol 1 emf U BT B AR TH West @
Th Soiaie (214 9et) o fawa =afa & o df 5o Qe T et 9o @
fawa ST feman ST Hehar 21 URUE o SR WM BZESH Soaie A 3t
e 1 (F1 2.3) Pt(s) | Hog) | HY (aq) 5R1 Frefua feran S €, skt fava
frfatea sifufsn & ra g adl ), 3= fafde fman o e—

1
H' (aq) +e — 3 H,(g)

O BIEEISH Soieie | ®ifeTH sieh § olftd wifeTd Toieeie Bidl Bl
TIe AT faeaq | fmfsed idl € U6 38 W Y SR 19 95-95 i
St B SIS 1 SAUrEd U SARihd Al STereenati shi |isdl, Th1E 7F T
feer W@t St © (Fom 2.3) 1 z@emt a1ef © o fooram o wEgeM 19 & g™
1 bar T BEESH EH %1 Higdl T Hiel el 2l
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TIESISH Selaie i TAre (Ted aref Oet) qen fondht SOl Ot 1 hefle ok
T W hT S TE Tk Yol foi— Aok grRge geeRie || geiery et e
ST Fehdl ®, %1 298K W emf, S0 318 Fet o 7q=ra fae =61 9F 3 2

e qifeet 3R ol 31l Ged 1 erufEd o Sieiiohd THYiS 1 WigdTe et
= d ST T 1 favia, Mfedt 3R oF 318 Tt o A favd, B, , o a0
g /1
EGe = Eg -Eg,
el ES,, §el 1 6k a9 T ES, e ES, HEW: e U a3
1 @1 Wedl o A selRis fave B
=ik AT eegeH seiFe 1 fave E&)W@W%W:
EGe = Eg~0=Eg,
frefafad 9 &1 A@d emf 0.34 V ® S fov ffafea e o
sifafsran =1 A soeRrs fave ot 2
el
Pt(s) |Hy(g, 1 bar) |H*(aq, 1 M) || Cu* (aq, 1 M)|Cu
e ga sAfafsran—
Cu® (aq, IM) +2 e — Cu(s)
T R, FefafEad 9 &1 @ifud emf -0.76 V € S T fferfad
e T ATl o A soieers favd o Ed 2
e
Pt(s) | Hy(g, 1 bar) |[H" (aq, 1 M) || Zn*" (aq, IM)| Zn
a7l g aAfaferan—
Zn*" (aq, 1 M) + 2¢” — Zn(s)
vom fefd & wes soieie fave &1 gaers 7 3R o @ fF cu?*
P HY STl &6t qorl o STt @ syafed el < €1 39kt faadia wehd gera
T BT 3Teiq I Afvid Jeh IRIEAfe ¥ TEgeM 3 Cu &l e
TEl T Wehd (31 BH TE ot he Tehd © foh BRSS9 Hiw S i
affed =T Wehdl 8) SEfAT Cu(s), HC1 § =&l serar 21 Tefed o § T
e Al W ATdipd Bl € 7 o wEeied e 91 gEd feafa o aee
Tl fawd o1 FuTeHesh 7 SATd il © fof eregre 3 fieh & st
F HFA © (A % eEeoM TA 1 eTafad T Thal ) |

39 Ifuret & 9fued o fom 2.1 o uqa S 9 w1 v srfufewmenet i
1 wohR e w1 ek 3

ERil Saa?ﬁ‘s’— Zn(s) — Zn*'(aq, 1M)+2¢e
T seidRe— Cu? (agq, IM)+2 ¢ — Cu(s)

35y RAEEA
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et 92t

el w1 THY Afafehar SHisk eifafweansti b1 9 gt #1 e
Zn(s) + Cu®* (aq) —» Zn*"(aq) + Cu(s)
T T emf = ES., =E% -EgQ,
ES. =0.34V - (-0.76)V = 1.10 V
FR-Foft wifeTm T8 @0l S oe AT soeE & w9 § WE et
Bl 9 srfafen o 9w T oidl, WY SR g s stafmae & fog
el SRl o = o TeTq 3191 e TEM il 21 3l o foare Frefeted
a1 Gl § Pt 1 ST Bl B

FTEEI TR Pt(s) | Hy(@)| H'(aq)
forat o AT £ H' (aq)+ e > 5 Ha(g
ERIERREEES Pt(s) | Bra(ag) | Br(aq)

ot o1 srfafwan 2— % Br,y(aq) + € — Bri(aq)

T FeteRTe forvTe Sigd Heeiqut § Tl T T ¥ Hee g Yo 9T B
Tohd €| o A 1df U s stfufmaned o fory we seieie favwe
@& UF Groft 2.1 ¥ fRu u #) A fad s @ une soeee fave g
Y a1ferek gral @ d THeR! STafEa Sfere BiEeieH T o S Tl et Bl 5
YR W, 9% e eiereis favwa eomesh eial @ dl esgie 19 39 Tl i
Tferd seen | @ik Lol BTt B1 8 3@ < Gehdl ¢ b ARoit § vy
1 UM Seieis fawe Seuan 21 7e 3T sl € T wRiiiE 19 (F,) i
TAHANES A (F) W erafed B i ofa eifershad 21 o1a: Tefeide 9
Yeeiad AT © Td WBNES SFH Seeiad 1= 81 olform
Tiaie fawa <A €, e 3 sl © 5 ofiferem o1 geferay stidiRRe
2 s efiferem o1g Sl foreadl o waerdn ST=EE 1 U8 2w S Hehdl @
o Aol 2.1 o <9 B9 TR G A9 H SR AW ? 9 AEF e fave wH
BT ST © o T o WY SATafwA o W SR ki TS 1 AR
&I Sl © Al S 3R oh TSt R TSI &THdl Sedl ¢l A THEieh
el &1 AU ITAM faeeH &t pH 91 &3 |, faerar oAwd, e
feerien qe 3= SoATash 19 O Ud favafidt raeE § g 2l

2.1 T Mg?' | Mg &1 qH® 3oieere fave o ffg YR @ &ar?
2.2 P MY Tk T & UH § 1N Gothe F1 faom @ Fhd 272

2.3 HHE RIS fave w1 et 1 Frierr w A9 18 verel waEy S st uRfefiE § tel
AT 1 SATfFd T Ghd B

RGICEIERIGE
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ARU 2.1- 298 K W UM 3oieRlS faud

AP Seld TS % ®9 §, T Sl g9 o &9 H IUfed ¢; 119 T o HAY: ¢ U6 s ¥ <9 T )

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) + 2 — 2CI° 1.36
Cr,0, + 14H" + 6e” — 2¢r®* + 7H,0 1.33
O,(g) + 4H" + 4e” — 2H,0 1.23
MnO,(s) + 4H' + 2¢~ — Mn*" + 2H,0 1.23
Br, + 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
O,(g) + 2H" + 2¢ — H,0, E 0.68
I, + 2 — 2l 0.54
Cu" +e —> Cu(s) E 0.52
Cu®" + 2e” — Culs) 0.34
1 AgCl(s) + € — Agls) + CI W 0.22
‘E. AgBr(s) + e — Ag(s) + Br- . 0.10
2H' + 2e” — Hy(g) o 0.00
Pb?* + 2 — Pb(s) -0.13
Sn*" + 2e” — Sn(s) -0.14
Ni®* + 2¢” — Ni(s) -0.25
Fe?* + 2¢” — Fe(s) -0.44
Cr*" + 3¢ — Cr(s) -0.74
7Zn%t + 2¢” — Zn(s) -0.76
2H,0 + 2e” — H,(g) + 20H (aq) -0.83
AIP* + 3¢ — 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. wEs E° @ s & fF e g HY/H, 39 #1 god § yad ST9uEd 8
2. vrEE E° @ e § f e g H/H, T &1 gol d gea vErs gl
37y YA
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RSICEERIGE

d @ § gH A § R soleie ifufmer o we gaed Tl i Hier S
TH THE T EvIS TEl R 9% THen ¥ B FE |7 i fE soeee
AR

M"™(aq) + ne™— M(s)

o T fopdlt ot Higdl T A SESiSH Seieie o |IUe Hq T TR favE
1 yepr frsfird foran s depan 2—

o RT. MO
e ) ™ o)~ 5 P (g

<feh M(s) 1 Higdl, $ohE AHT STt 2, gHferg—

e _ o RT 1
)~ o) T e T M (ag)]

(2.8)

Ej @ 786 & afeaifom faem s og@n 8, R feems

M2 /M

(8.314 JK 'mol™) 2, F % fieri (96487 C mol™) ®, T shfeed H A9
%0 € T [M"(aq)], [M™(aq)’] s sl Her Figdl 2—

e ¥ § Cu?t TE Zn?* ArE # fedt off g & fau ew forad B
Soive ¥ for—

RT 1
E(Cu2+/Cu) = E?Cuz“/Cu) y ﬁmm (2.9)
s 3 fm

RT 1
E(Zn2+/zn) = E?ZH%/ZH) ~“oF an+—(aq) (2.10)
e faaa—

E(@F{) = E(Cu2+/Cu) - E(Zn2+/Zn)

1 1
_ R© RT _ - e RT
= Elceved “5F 0 Cu¥laq) Ptz T U Zn®(ag)

RT 1 1

= ° - E@ + - ].n — ln
E(Cu2+/Cu) (zn2*/zn) 2F cu? (aq) 7n2 ( aq)
RT, [Zn*']
Eey = By = oz IN7e 2.11
(€ @ T o U cu] ( )

Tg @I T kAT © fF E 4, I 35, Cu* T Zn?* &t Hisal | i
Y Bl 98 Cu" A=A i WKl 98 W de&dl @ o Zn>* Al 1 Higdl
TG T T 2
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THRTOT 2.11 H I T oh TR &l 10 H AR i W T
R Fo WM W T, T T=298 K W I8 9 YHR 9§ s&al St 2—

o 0059, [Zn*]
e = By - 2 logICu"”]

2 TERrE % foTT SolaeAl 1 HE (n) 99N BT =ifET, 1 frefatea
@F'I—

Ni(s) |Ni**(aq) ||Ag'(aq) |Ag & fow e wHeor f= yahR @ fore
T T -

(2.12)

RT | [Ni*']

2F  [Ag'P

TS TF I St itk
aA+bB0OMO- cC+dD

o fory =i wefertor f e @ ferelt S wehelt 28—

S]
Eca = Eqmy -

e RT
Ew= Egay - 75 109

_ o _RT, [CI'[D]*
= P T F M AFBP

(2.13)

Saeeor 2.1  fmfafea sfufsan o 9 <1 fefia sifsu
Mg(s) + 2Ag*(0.0001M) — Mg?*(0.130M) + 2Ag(s)

T Ey 1 THEH HIST A E 4y = 3.17 VI

gar M il aTel ¥ i fe weRR @ feran ST Hehar g
Mg | Mg®*(0.130M) || Ag*(0.0001M) | Ag

RT M 2+
)~ o= In g+ >

E =E

(F1)

0.059 V 0.130
log 5
2 (0.0001)

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

231 e wHetor AR S wa (fad 2.0) # wfwe w1 odg w fen sodr fe s
¥ e e o6

Zn(s) + Cu*(aq) » Zn**(aq) + Cu(s) 2.1)
S-S W AT © Zn®t STEH! Y Wikl Sgdl Sl @ s Cut
ST sh1 |gal et Sl 81 g6 S0 WeA 1 dieedl, f sieetiiet grl vel
S Gkl €, St St 71 9 THT 99EIq Cut U Zn?* ST ki Gisdr feer

39y SIEEEA
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B St & o dlicedier g USHish <9idr 21 7 2R e € o sifufemen o ara
Tqfyd &1 g1 T TH ST § S Tl i T yar o famn s gk

%_
2.303RT, [Zn*']
Eu4n=0=E_ . — lo
(Fet) ('@F{) 2F g [Cu2+]
2+
- Ega) _ 2.303RT log [Zn="]

2F [Cu*]
TR e W,

201 _ st (2.1) % fou

[Cu®]
31d: T = 298K T IWIa THIH ! 7 TR 9 foran s gerdl o—

o _0059V o
Emy == — 10gKe= 1.1V (Eg = 1.1V)

log Ko = LIVX2) 57988
0.059 V

Ko.=2 % 10% (298K W)

T ®Y 1,

o _2.303RT

(Fa) ~
TR, (2.14) 9 o O fa9d U9 9 feeris o o9 ey <9l

21 38 yR sfaferan o fore wme feemier, 9 o7 YR Ao Hweg 9 R,

I o 97 E° HH § uRewfod fRa 1 g 7

E log K (2.14)

SaEeor 2.2 TAfafea sifaferan @1 am e aRewfaa hifs—
Cu(s) + 2Ag’(aq) —» Cu**(aq) + 2Ag(s)

e
E(W) =0.46V
il o 0.059V
Egmy = 5 — 108 Kc =046V
0.46 Vx2

alog K= ~5o59v = 15-6

K. =3.92 x 10'°

2.3.2 JEYAHEEE T T Fhe H fofar o forgda o ga yerfed sew o foeda fawe o
sTRTRRar 5 firsg T o SR B €1 AT T ool Ul ¥ sAforehan e @ =ed €
St AT T HATE ShHUIE AT B Ted- Tt o g fwan T Schyvia &

fitsst ot © ¥ o e Blal €1 37a: 9K Uel 1 emf, E Yolfgd 369 nF

WA fagm 40
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wd Afufsman 1 s &, A G =1, 79
A.G = — NFE ;4 (2.15)

Tg TR ® fF Eqe & A3 T=A 2, Afd A,G Th HETHS
A o © e 7MW R s 1 39 wer Frefatea
SAffoRan—

Zn(s) + Cu**(aq) —> Zn**(aq) + Cu(s) & faT 2.1)
AG = -2FE 4,

qen eAfaferan

2 7Zn (8) + 2 Cu**(ag) —>2 Zn**(aq)+2 Cu(s)

& U, A.G = —4FE .,

Ifg Tmed srfufmarser wielis 1 digdl T HhE @, a9

S]
E(@a) = E(ﬁﬁ) SAd:

AG®=-nFE;_ (2.16)
T FR E o HT W TH TH Few Ul FAras i [, ffma

e fiest Sstt A,GS, e X Hehd &1 A,G° 9§ BH 15 TR g |
feerier 1 IRl T Hehd B
AG® =-RTIn K

SEE0T 2.3 e el o Tt A O fava 1.1 V 71 Frefafaa sifufewan o fow gmes firss
FSll T IR it

Zn(s) + Cu*(aq) — Zn**(aq) + Cu(s)

B G = = nFE

ST IO H n 1 HE 2 81 F = 96487 Cmol ' T E[, = 1.1V &W:
AG® =—2x1.1Vx96487 Cmol ' =-21227 J mol”? =-212.27 kJ mol!

qraRfE a2e

2.4 pH=10 & foctad o Hueh a1l TESH Soiaeie & fawa w1 qReher ity

2.5 TF 9@ & emf F1 WRewer sifw, fed Freafafad sfufe=n 2 &1 fen e e £, =1.05V
Ni(s) + 2Ag* (0.002 M) — Ni** (0.160 M) + 2Ag(s)

2.6 % Ua foud fefafed sifafean @@ 2 2Fe® (aq)+ 21 (aq) — 2Fe* (aq) +1, (s)
F1 298 K T R E, = 0.236V 81 ¥l Al i wre fifest ol udf Wt feemiar a1
TRehe =ity

S S IS R
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ESIREERIGE

faga o SgasTTeR fael o weee W fTER w1 9 9d $9 T)
R e eravass @) fardia ufade i e R’ @ fefd fhar s @
Td 38 7 [ohm (Q)] H A1 < § S SI Al # (kg m?)/(S° AY &
T 21 38 BT U 1 e § [l S Geh @ o o sifaes famm
& 1A o uRfed @1 ek B R oft asg 1 fagdia fad SRt o 1
o STHAMA T ST 1 &bl A o Widardard g &1 stefq

1 1

Rox —orR=p — 2.17
< P ( )

gt feeris p (e, T, rho) &1 wfediererar (fafere gfaier) wed
&1 ZEehT SI ST AW HX (Qm) B T SATRIERII: SHRT TTeieh A HHe
(Qcm) ot ST # forn S 21 =k JUPAC A fafire gfadier & @ @@
TRRIhRAT U9 R WA W ¥, o Tweh o oM % gl ¥ ¥
gfeieraRdr U T & SUANT AN ifdes &9 § ferdl g w1 gioRiear
ITHT € URRIY & S Ig Th Wi oAl 81 TS SRl ST IS I &hal
1 m® Bl I8 3@ S Gkl 2 foh—

1Om=100Qcm3 1 Qcm=0.01 Qm

Hii®l R o1 ofehH, BTetehed (conductance), G Heeldl € Td g4 fe
T YT H e

G= = — —x— (218)

1
R l

etk &1 SI A W= ¢ fo et 'S’ § frefua fohan < © we
Tg ohm™ (@ mho) T Q' o qod B URIEERdl H1 Ui, wIeTehar
(ferfyTee =rmeteRear ) e @ 59 wdish « (e 9 hian) 9@ W& w2
TUPAC + faf¥rse =Tetehed o € W =Tcishdl ¥165 1 YT 1 €, 37d: 31
T § B eiehdl 3155 T €1 SUAN | =ietshdl & SI 95 Sm' € T/
T: «, 1 S cm” W e e S 1 fordlt ugied Y S m! W =Tkl SR
€ ATk €, 9 T8 1m el 81 T THHT STIE FIE &% 1m? Bl 78
AT ® fF 1 Sem™ =100 S m™ |

ROt 2.2 § I8 <@ S Hehdl © Toh etehdl o A | 61 Fa=ar il @
e I8 T 1 Yepid W R €1 UE 59 9" 9 g W feR e @
S8 W TRt A9 fRa S @1 Welhdl oh STUR W YK hi wTeiehl,
fagariferl wd sl o anffera fepan e 21 enget we fasienget 1 =R
g A BH o RO 3= AIclh Hel Sl &1 he ST S Hle-sish
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ARUT 2.2 FT FAME STl oF 298.15 K W SRl o 0T

elih
wifeay

THIQL ()
faeeRr (=)
TMee (FH)
S (RT)

e

ST ()

St faeaT
2.1x10° S 5 3.5x107°
5.9x10° 0.1 M HCl 3.91
6.2x103 0.01M KClI 0.14
4.5x10° 0.01M NaCl 0.12
1.0x10° 0.1 M HAc 0.047
1.2x10 0.01M HAc 0.016
3referreren
1.0x107'6 CuO 1x1077
1.0x107'8 Si 1.5%x1072
Ge 2.0

(FTEA-Feot) , FTEe T B FEF q50F 9 eaEE oeid e 8
i, i faedt (ffaeg) anft S8 wered At <okl 9gd &9 = T,
Torererielt weemd €1 Fo T S fafawa, Sifta fafasw, Ao seee
TSeh! =Tetehel, =Teteh] U fagadiieml o #e it ¢, sreleneteh heed € o
3 HEEqUl TRl gaid € Fw e, {5 witefuew w9 9 srfaeners wed
&, I WfcRiereRdl A 3T etehdl a1t 810 €1 UEel Gl ST o7 5 Shee e
Ts e & Sgd %9 ardi (0 to 15 K) W SAfc=ersh gidt €, W SAsiehel 5gd
Y feifer oq1df e fufya sfimmgs ff @ € S 150 K o9 S=a aral W off
AferaereRal g9 2|

gl o fagdt Sreiehe &1 uifcss o1 gl el ed & q¢ T8
Tl 1 T o RN Bl © SoleRiTeh Heihe e W R s 8-

(i) ©1q T Ypfd T F=

(i) WfT ORET] HAST SeraRl i G

(iii) 99 (T @9 FGH W FHH Bl €)

TR T R 9 7o9 i ® wd g R 9 et S €, safau enfers
el o1 HEET uiefdd @dl g1 STef=rcieh] o =reiehed 1 fshanfary i
Sfee 2l

*  golaifeh W dgeh — 1977 H Ae-fedfie, @R aeur vierEr 4 @i %1 fa dfafed i @ agasiei @
YicUfaieelT agereh T (a1 ST Geahdl & S e 9 o §yh H o W Hlfcash FHE Td weishdl 9w #Y odl
81 3geh a1 9gd § FE19 GgiH-aIeTE AN T &, 5F GeArfTedl, defiia aer deerEiEiE 98 difeaew qon aret
FTAA1I TgTH qUIA: HIA, FESITT qAqT FH-FH Ao, AT Td Gew GRT a7 &7 & FRU G e1ge &t
G § ST goah B0 & FAfTT, ST o] aeRal 9 o §Hdl 81 $9eh SfaRed T areied S8 e o o
gld &, o7d: 379 e Sid! sclagite gl a1 g "k arell wifies e &9 Gahd 81 Wi ageihl Hi @i o
forq deh-fexfie, gR aer s &1 a9 2000 & @EA G & Ade [WEhR @ [k A T 4l

43, SEERHEA
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2.4.1 AR faeramt
I SATAhdT oAl

wifeAtghd Pt
- gl

farT 2.4— T 3TAT-37ETT JHR
& FeThar deT

LSIREMERIGE

AT T o | ot A1t A6 H TRSSH Ud SRSRId ¥ (~1077M)
399 Bl & S fop 39 @gd @1eq =ershal (3.5 X 10° S m™Y) WM & #
AAITA ST | Sliel S W ST A a5 i € forad faeam
1 HTethdl 9g Wt ¢ oo o Sufterd et o %Ro faga o e i
AT I AR wieiehed Thed €| SE[eTaEe (atien) faeEl i
wretehal fefafad o HeR S 8-

(1) foemy TQ SEdeTTEe F F

(ii) S I T THY TH 37T facrass eH

(iii) foe@® &1 Yhfa Td SHH! T

(iv) SEATIEIZT 1 Hisdl

(v) T (M9 T N 8 TGl )

o G qe Al faor § i ur (DC) weifed w3 R St

arfafsraneti o HRO1 SEhT Heled UREfad 8 Tehal € (TS 2.4.1)
B A ® T U geem fow () & g fordt srama wfaier =1 @t wroe
o <1 wehar 21 fong foreht etmafen faomm o wfadie oroq o e < g
1 FEAT T T4l 81 9U9 78 & ff am (DC) varfed & R oo
Toe 95 Wl ¢ SO I8 TR faead i e 9RO o= 3 ueish
e fost 9§ et &1 S gehdll Yeelt THel 1 UM JoEd 8 (AC) H1
T ek B AT ST #1 S gue U faeie yehR % fewmed foRw gu e
1 YA Hloh B I STAl €1 3H TB i =ershal Uel Hed 2| =reiehdl ¥a
%3 el o Syots & wd & W fewgd o 2.4 W 9w Tw

Hord: 390 wifeTs =i (TifeTH wewret) ¥ foeifa (gew faafsa anfess
Pt 1 SgavErEt fafy g soierel W fafa fhen S @) 9 soee B
T 3T STIE H1E HT &R ‘A’ BT € IR I 1 U W gUF e T1 T TFR
Toh o= o1 forera ' TS Te A’ STURY 1S ok &hel I Hicd Bl ¢
oo™ o 29 ®iem 1 gy et g g faan s 8-

(2.17)

T 1/A 1 U et el ol € 5 wdier G* o = fohann it 2
TE SATIS o o H1 U T Ik STEY HIE ok el W R i € ue
TEeh! T e ! Bl 81 39 1 99 A 1 HHF A e W ufishierd e S
Gohal B 1 To A 1 9194 7 Tt srgfaerstes €; dfes wd am sifave
off BT €1 Het TEertish ol WIMROU Yol § S =etehdl arel Torera hl =ershdl
U § Wt o SHeRT Wil |19 T A HA S €1 3H Sevd o faw ed
HHr=d: KC1 faeram 1 393 id ¢ TSeh! =t fafa= gigaied g a
R IRYSH ¥ @ Bl € (HRON 2.3)1 Yol feemish G* w1 de fefated
GHfieRoT | <A ST Eehdl B
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EIENIRCK]

fer 2.5 dgasaezd &

- Rx (2.18)

oL
=7

Teh 9R U1 Feeieh 1 9 I 81 ST W 89 39eh1 SUanT fhat off foeraq
1 Gferig A1 retehdl 79 | Y Gehd o1 YfalY " s oerwen fud 2.5 H

T T B

Y T UfdY R, T R, T URadHE Ufalel R, Te 7 Hieiel R, arelt
Hershdl Ut eidt €1 gk fsist wh <iferst, O (oscillator), (%64 g H
550 ¥ 5000 =l i TehUe drell Jeedl ¥R (AC) 1 i) § e el

21 P Th SUTH GYES § (Th BSHA A1 3 fogd gf) qen se wee o
1 fogd o yenfed € et qf forst wqfera e @1 59 uRfeerfwr o

R, R
fareraT & giare I YRR, R, = —L 4 (2.19)
arqT &1 SFaeer 3
WRUT 2.3— 298.15 K W KCl &l TTcTehdl UG W/ <ATeTshdl
mol L mol m= Scem! Sm! S cm?mol! S m? mol™!
1.000 1000 0.1113 11.13 111.3 111.3x10*%
0.100 100.0 0.0129 1.29 129.0 129.0x104
0.010 10.00 0.00141 0.141 141.0 141.0x10*%

ATSThe] T STeTshal HIt SUeTed & TS =rerehal Oal § Sutkerd faeram
] ekl A1 Giale He & Uel S Gehdl 21 Uk 9ROl H Sufkerd faersd
&1 O froge g gfaiy 9| g R faem &t aershar fEfated geewo
Y & S HHA B

_ U femis  G*
B R "R

T & faomaes ¥ iR A a9 W, fafa drhetaset o faorl #
eAshdl H I faoeT o Fora®y s diel SAEHl oh STaY TS S qen
STe! Higdl A1 fa9a QauTer (Potential gradient) o 3{ad ST&H o o
1 gfaen § fa=tar o5 Ro1 B @1 o7 i €9 9wk stfren srefqof ufy
1 IR HET Se9en €, TS HieR =etehal (UM STU[h =eishdl) el Sl
B T A, (i v orel) 9 el # €1 98 foedd w wesd 9
Frefefea gie o gr Hag 2—

K

(2.20)

K
HieR =efshdl = A, = —

(2.21)
c

45y SEEREEA
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Y THRT H I « I Sm™ | TH Fgdl, ¢, %l mol m™> H =T
e ST a1 A, 1 5% S m>mol ™' B TE eAH < AT © TR

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

Ap(S m* mol ™!) = K Cm)
mlS M= mol ) = 60671 11 ) x HeRdl (mol L)

IfE 0 « T AEEH S cm! TE WigAT 1 AHEF mol cm ™ @ @@ £, F
s S em?mol ™! B 39 f=fafad geieor 1 ST X gfiemfaa feman

S HeRdl -

-1 3
A 2 1! :K(SCITI )x1000 (cm” /L)
n(Scm” mol™) mol/L)
YHI4: SHT WehR ok ATk S oy o &1 ot e frefafaa g
BN Geag &
1 Sm?mol?!=10*S cm?mol ! =

1Scm?mol™! =10* S m? mol .

S&E0T 2.4 0.1 mol L™ KClI faeiad & R gT Uk =eishedl ¥a 1 ¥ieliel 100 Q 21 A€ 36t

LSIREMERIGE

WW=ATH=§=

T &1 Ffa® 0.02 mol L' KCI faetad w9 W 520 Q & df 0.02 mol L™ KClI
faeta 1 =eTehal Te HioR =Tcishdl IRehfad Hifsd] 0.1 mol L™ KCI fae== =i
Fretshdl 1.29 S/m &l
o7 O feerie frefafead T g9 fn s 32—
T feeis = G* = ITcAshdl X Gfaue

=1.29S/mx 100Q=129m'=1.29 cm™

0.02 mol L' KCI fae=a 1 =maiehdi = a1 feerie / gfauy

#

_G_129m s sm
R 5200 m
I igdr = 0.02 mol L™! = 1000 x 0.02 mol m™> = 20 mol m™

248 x 102 Sm™!

omolm® - 124 10™* S m*mol ™

fgdheud:, k= ———— =0.248%x 102S cm™*

an A = & X 1000 cm® L' molarity™

~0.248x107% S cm™'x1000 cm® L™

0.02 mol L. =124 S cm® mol™!
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S&E0T 2.5  0.05mol L' NaOH faeia o shie™ 1 ferd wfadiel 5.55 x 10 ohm B &eh1
M 1 cm TF @a% 50 cm @ S9! UfaAYRdl, Sehdl 9o HieR =Teidhdl okl
TR HifTa|

2.4.2 Qigdl o €I
=TcTehdl Ta
AleK <ATeTehdl

A=1r2=3.14%0.52cm?=0.785 cm? = 0.785 x 10 ~* m?
[=50cm =0.5m

pl RA 5.55x10°Qx0.785cm?
R=— 91 p=—=
A l 50cm
=87.135 Q cm
%naw=/(=l=( ! )Scm™!
p '87.135

=0.01148 Scm™!

k X 1000
HieR =TeAehdl, A, = — cm® L

_ 0.01148 Scm™ X1000 cm® L™
0.05 mol L™

=229.6 S cm? mol™!
If€ B9 'em' o M W 'm' & & § fafa= e =1 ufierem e =% @
_RA _555x10° Q x0.785x10 * m*
[ 0.5m
=87.135x102Qm

K=l=&§2m

p 87.135

=1.148Sm’’
o _k _1.148Sm™

A”‘_Z_SOmolm’3

=229.6 x 10* S m?mol™!

AYATTII h1 Figal § IR o WI-HY HeAshdl T HioR welshdl SH o
IRer B ®1 oA T Yo <Ml WehR o AgASTIeEAl i Wigdl MM W
cTshdl SN 2l B1 SHhT 56 q2 W SATEAT i1 ST Tehell © o Aol A

T Y SRS A U A ©f S el ST i Se we S @l TR
4Ty ST
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= 400
CH,COOH

/(S cm’mol”

200

8

A

KC1

0 Of2 0.i4
¢/ (mol/L)"?

faT 2.6— ey faaaa  °@
wHifeF o (g
dgdaTEET)  wd
wiefirag  Faiuse
(T FEASTTIR)
fore Tier =reTshar &
faradia ¢ @71 SE

WA fagm p48

ot Gigar W foreraa 1 =rerehdl 39 foerad o TRE SEdA 1 Aol Bl B,
9 TR e g0 W fod T ThE SR Fe &F%d o §1 wifeTH
TS o HEd @l T gl

g Frefafad afeo 9§ o 2—

xA
)

fordt <t T Wigd W T faeEd ®1 Hier SRl S9 faeeE o Vst
1 weTehed €, fSw SEeTased o1 U Hiet ¥l € a1 S Th-So 9 ST
T W o, A STIYRY *1e &F%Fd ae ] Solaeiel o HEd W@l T @l oT:

G = =Kk (A TE | I & ST THEA m A cm H B

KA
l

=K

Am=

ik 1= 1 Td A=V (Ta, T de@erdsed &1 Tk Hiel el 81)

A, =KV (2.22)

TigAT ¥ o T HleR =Teihdl ! ¢ U1 qfely g1 & it 98 ol
AR (V) ot oig S 7 FEH T Hie oRheTased Sufkerd g1l 98w T
& fop foomm o a9l W eeee § 9fg « § € arell st 1 qor § wel
Aferer Bidt 21 difass &9 o 3Tk 31of 98 7 foF <t g2 isdl |, A, FT T THR
R feFan <1 HeRa1 © foF I8 dE@eTeed o 39 f9eEd o 9 SIEdd
et € o Aershdl T oh TRER TS g0 W feor soiagiel o qea W@
T € TS ST ST H12 &% Taq Se1 € T 9% foeee o 39 vt
YA 1 GHEISTT Y Hoh ST SgdsTased &1 Tk Hict Sl el Sie Qs
I T 3R TEEH A B qe HioR Seishdl YA HieR Sefehdl el © T
7 wdteh £, ¥ Trefua foran sman €1 @igd o W A, | IRedq Yol T gaal

| JepaerTel § Ser-ste B 2 (P 2.6) 1

PES K DRES LR Ce)
Toe oEAsTTEedl % fAU, A T W qq@ o WY - ged € U s
freferfiaa efietor g frefd fran S Herar 28—
A =E’ ~Ac* (2.23)
& @ S FWehdl € 16 A A, &l /2 ok Toradia smifad feman s (fas
2.6) i &4, T Hieht @ ur et @ Toen i @e £ U @l A’ o Sl
21 fRu U faetee wd a0 W feriw A’ 1 9 SghsTIsed & WK, s1efiq
forera o dgaeTTeed & et 9 Sa— YA Td HomEH o ST ) R

3 21 21z, NaCl, CaCly, MgSO, FA: 1-1, 2-1 Td 2-2 SRASTIeRA o
w9 H I S € Th FhR o Gt Sgderaseal o fow ‘A’ &1 99 99 g 2
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SEEe0r 2.6 298 K W fafs=1 wigdisti o KCl faordi 1 Hier =raerdid frefafed 8

c/mol L A_/S cm? mol™
0.000198 148.61
0.000309 148.29
0.000521 147.81
0.000989 147.09
Ty T £, 6 ¢'/? o He ool U |t W g1 KCl o forg £ ud Aok
M 1 hifea)

gar T WS 1 oHiHe o 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-3180)TE ¢!/ (x-3187) o1 MR Torst 2.7 W <eiien T 81 9% <@ T Wehell

2 foF o' @ T d@i Y B

fera 2.7— cYe & fagg A,

7 gREdT

Haw@e (c/2=0) WBH UA © % A= 150.0 S cm? mol ™' Td

=_-Q =87.46 S cm? mol“l/(mol/L"l)l/z.

149.8 A
149.4 -
149.0 A
148.6 -

148.2

A,./(S cm’mol™)

147.8 A

147.4 1

147.0

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

HIAUSY (Kohlraush) 7 &F Yad égﬂm & fau A, & 99 &

wierr foru wd i Frafaden @1 stEeie fhan s=ib g & dehersea
49y SEERH
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NaX U6 KX & AC o AFl o1 3@ frel oft ‘X o fore o feer & 21
I F felw 298 K TW—

o o o o

Ay gey—A = A (Nar)

mNaCl)~ “‘m (KBr) —

e}

2 -1
m (NaD) = 23.4 S cm” mol

=AO

m(K)

A

qeT T YRR 91 AT TR —

o o o o
Am (NaBr)_ A A

m (NaCl) m (KBr) m (KCl)

SR YeT0T o YR W I I oF Fas TREHT T RIeRTS9T
Fram faam wiemser & 38 o & AR Ue Sedsiuded @i i
TR STkl ehl Uk TFTE Td HUMET o TERT-T6RT TS o AT
& SR Trefua foRam S dehar 81 39 R, 9% A%+ T8 A% HHW:
Hifeaq ud FARES AEA i WA HieR Aeiehde g df Gifead Fiigs i
i HieR SRl FeEfatad THen g € S Hehdt o

° _ 4,0 0
A, (NaCl) Anat ¥ M or (2.24)

ek B9 W A Tk agasEed foEem W v, 6FFE U6 VB0 &
2 99 3heh! T HieR =etehdl = Frefafad SHieo gr o st e 2—

AS=V A0, +Vva° (2.25)

~ 1.8 S cm?mol*

Tel )0 W )0 HEW: UFEH TS FHOMEH shi HHN HioR el 2|
298 K R $8 Ml Td Rl o A% AMF IRl 2.4 ¥ ¥ mw )

RO 2.4— 298 K W FH T hl ST H HH AN SATARATT

H*
Na*
K*
Ca?*

Mg?2*

LSIRERERIGE

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

SR tERECe]

THife 37 S gl SgdSTIEEd S=d Wigdl W 37eq foiferd e €, ora:
FEASTTEI & A, W A1 o WY e, TSt w0 ghg o R e @
IR Teh Aict JEAeTIsed aldt e[ & el 3T@ad § 311 &1 @
Tt T 37 TR o, FIRdan ST Figdr o THY w0 WA, I e
& (o1 2.6) 1 &1@: Ao WM A, % I Higdl a% afeav (extrapolation)
SN T S R S gehdTl 3T aqa1 W (ST Wisdl ¢ — 0) EATIE
quicrrn fereifor &t Sl § (o0 =1) g Sal 5 Tigdl T e w1 =rerehdr o
#U 8 W ¢ fh sUeh arfass WA I Rl WO W1 "ehdll 3d: gad
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SRER0T 2.7

SRE0T 2.8

AgaTEl o AU A, FIORSY 1 AEE o fow e i fram s
SUART T AT Tl ST ehel € (ST 2.8) | Foet off Wigar ¢ W A feriem
&I WS @ A W HiEdl ¢ W HieR deiehdl A, T4 HHid HieR et
Ay 3 UM o Hi=ehe WA ST Hehdl 21 39 WehR—

o= e
i (2.26)
tifes o S g SemerTIe ¥ o
ca® cA? cA,
Ka = (1-a) - A0t g :nA,,,D: A (Afilm-/\m) (2.27)
n A°H
RISy FEm & 3w

AR o T ST o RIeRISY g 1 ST #%, frdt o deaerasea
o A oh A° Al W Ay, 1 GRehe i H9e 81 $Heh Afaier Afg gH <
T Gigdl ¢ W A, T Ay o AF 314 8 d QEiifesh o1t S gefel agaera=iea
% foru sqent foeem feeis @ e ot daa 71

RO 2.4 | fXU T siiehgl Hi Fe™d ¥ CaCl, T MgSO, o A, T IReheH
EqlE

FHIeSY oM ¥ 86 S © fh—

Anicacy) = Ao + 200 =119.0 S cm® mol ! + 2(76.3) S cm® mol ™!
=(119.0 + 152.6) S cm? mol™

=271.6 S cm? mol™

Anpgso,) = Myge+ T Ny~ =106.0 S cm® mol™ + 160.0 S cm® mol ™

=266.0 S cm? mol™

NaCl, HC1 T8 NaAc & fau A, SA1: 126.4, 425.9 Td 91.0 S cm? mol ™
21 HAc o foI A° w1 afieer sifsg)

o — 30 o — 30 o o o _ 30 _ 3o
A - )\H* + )\Ac* - )\H* + N +)\Ac* + )\Na* A )\Na*

(HAC) c1- cl-

= Aﬂ?l(HCl) + A”'Ol(NaAc) - Aﬂ?l(NaCl)
=(425.9 + 91.0 - 126.4 ) Scm? mol !
=390.5 S cm? mol ™.

Bl SRIATEIA
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FEE0T 2.9 0.001028 mol L THifew o777 sl =reiehal 4.95 X 10°S cm™! ©1 afe UHifesw
a1 o faw £° %1 WM 390.5 S em? mol ' ® 1 38es forie feeris &1 ufteher
hiTSTa|

il Am=£_4.95><10‘5 Scm™  1000cm’®

—x =48.15 Scm?” mol™
¢ 0.001028molL L

yoln _ 4815 S cm’mol ™
A 390.5 S cm”mol™

=0.1233

ca® _ 0.001028 mol L7 x(0.1233)?

K=
(1-a) 1-0.1233

= 1_78)(10_5 mol L_1

QAT a2a
2.7 Tl fao@m =t srasha aga & @1 =& S 22
2.8 WA &t A, A@ HE H Teh okl gyl
2.9 0.025 mol L™ #eHTzeh a7t sl =ieishdl 46.1 S cm?® mol™! €1 381 foieH | we faais
feeien o1 Ifehetd sifeta) fean e € o A°(H') = 349.6 S cm? mol ' W& AY(HCOO0) = 54.6

S cm?® mol ™|

2_5W egAeTTEE Rt el H Tt sfafwn w3 % fau fava w1 9w wa W
St @ o Tl B 1 St YohH FArTIensti Ue U@t SEm o wgd Hewgul

S B B TYeIaH oEerTsel ¥l § W Uh § W Fehe o Sl foerdn
WBACT & < Fi sowgis Fmom @ §1 9 41 somgiel W DC favia @

@ Cu?* e e (R0 AEfE) R faafsld e 8 ud fFefafaa sifufman

Hfeq Bt 8-
Cu*'(aq) + 2¢” — Cu (s) (2.28)
TR #1g helie W FHEfd et 81 THie W siw Cu®* i |, fefafed
sAfafwan g wfafia g 2
Cu(s) - Cu*(s) + 2e” (2.29)

T TFER FIR (dqfa1) T 9 faoia (siEdEa) 8 § T s W
feifya (erafed) eiar €1 7€ S| i bt o1 STUR ¢ fow 31yg i
1 3= Y5l o FIW A SEell STl 21 3G HIR bl UAIS SH@1 Sl @ < fo

A foaH b2
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NI Yellfed i W et il © o U5 i sheiie W feifud i 21 aga-d
1T S Na, Mg, Al 3% e folq Sugsr Temies sTo=mes suasy el
BIe, I8 T T G S| o gt STEEE g Sdied i Sl

Tifeay wd FfeEy urgell i Sk Hfeld FANgel o SgdsTIEe NI
Safed oo Sl @ ud wolfufem il wEemse wt Suftfa o ugfatem
ATRAIEE o oEAeTIEe gNI Scqifed feman S 21

AEAYTET F AIATHSE &
TTgehel TS WoW Sl & e SrgaeTIee o wrsiicish qeil o1 aui fema|
3% 79 SIS =l o SMHR W HHS ST Hehall 2

4TS & dgAermgeT & frm- Aol wH dgderedl % wfed %
gaerTeed W forediol ool o gveg R 7 1833-34 H 19 qfommEi i
frrefafead, gdaa HUe o Sgdstaeed & I faml o w9 ¥ yeifvE faem

(i) 9o fam— fae@ om0 gR1 oEgerTsed o @@t foeed =t wmn
Sgaeed (faer =1 wferd) o wefed fagd o/ 1 A0 & SAEA
Bl B

(ii) fgdia fram— fafa= Sgasrase-t faoemal o foea =t 9um e yarfed &
R gaa fafa= qrelf &1 AT IR TEEE qedie] $eAHH (8T
AU FHAM + YA i T 3 | TIo Seidel i §E&AT) o
THE Bt B S o g9 H for dEd YN o did Sueed e 91 T
g yeferd qsfa 718 of for Tk helimardt (T A SRheTaEdt det)
1 AN A & a1 9 o1 (WM foeeR a1 i) & A |
foregd 1 A WAl @E S o T SheirHardt fSiehel STyEterd 8 T €
A TR U o7 e UN (1) % Wi SYeed §, Ue yeifed fagd 1 Amn
1 O FrEfaRad Hsie W W wehdl B

Q=1t
Sl Q etd ® €, Wi I Ufer ¥ e ¢ 9ehe | R
HATRETERTOT 1 STo=IF o foq atreeeres farga (A1 &) 1 |6 Seieis
srfafeman =1 wizframid ™ fek st 21 Seewoned e sifafwar 6
Ag(aq) + € — Ag(s) (2.30)

IeeR AT % T T o TR & foT U Tidt Soiaerl i STeerardl
Bt 81 €9 S © foh T goieR W SIeEl 1.6021% 1071°C % SIeR gl
€1 3T TH WS STEHl W ST g

N, % 1.6021 x 107 C = 6.02 x 10**> mol ' x 1.6021 x 107°C

=96487 C mol™

B3y SEERH
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fogd =1 3@ wEn %1 WS wed € U ¥ W F 9 fefia s 2l
Hf=ehe 0T % Tl 89 1F 1 96500Cmol ! & &R oid 2l

frefafen somere sfufsmaeti—

Mg** (1) + 2e" — Mg(s) (2.31)

AP (1) + 3¢ — Al(s) (2.32)

o forq o8 == ® for wh Wi Mg?* AP o forg ed see: 2 de
TR (2F) 9 3 Hid Soige (3F) i STevaehdl enfl| deasTase et o
Yarfed 2mae fag@ o (YfRR) vd 98 (Yhe) o TUFTA o SR gl
B orgetl o SAEEe SR § oI 50,000 TATER q%h i S=9 O FEN
o o St € S e 0.518F Wfd Wehs o s{eR el B

SEE01 2.10 CuSO, % faerad =1 1.5 WR &1 o/ ¥ 10 e qo Segaervsted faan =
Feie W Faftd SR &1 gm0 2?

gal t=600s
STERT = ¥ X §99 = 1.5 A X 600 s = 900 C
arfferan—
Cu?*(aq) + 2e"—> Cu(s) o 3TIER, T&H Hid A1 63 g Cu i Haifrd & &
oI g6 2F o1 2 X 96487 C 3 i STEwAR THM|
31d: 900 C g1 f&ifd Cu #1 =\ H
= (63 g mol™' X 900 C)/(2 X 96487 C mol'') = 0.2938 g

251 AGASNUAST & OGASTIES o SR IYHfed B Ael T B ST g Yo sl o
I FHER W FR W §1 A ToRie fFa B (IR & fau Pt s1eEl Au)
ql @® sifafeen o fewq 71 o1 wd @@ hae soeel o Wid 2tuen faw &
T el 71 TE SR A g sifufwania @ 9 T e sifufmen §
fewmn o 81 30 YR rfufwmaniel T fha seieiel o fou Sraervee o
IR, S-S B Hehd 2| SgASTIoET o I SgasTaee el § sufterd
faf=1 Afadierie Ud TU=e TNYiT Ug 3ok AM Soiaeie fawel o AR
FTd & THeh Sl D Sgd TEEHR Wb e THel B 8, W ki
®Y 4 3o i B ® fop 3 T fawa W sfed o0 wdta 71 B ue e aRtfeafa
¥ sifaftea fawa (T erfifaya wed &) ofmn 9edl §; <0 % o gordl =t
3R wfeT &1 2 2

e A &H TMetd NaCl 1 WA & dl dgderv=e & 3cig difeam
YT W FARIA T BT T8l AR U sheel T ¥FEE (Na') € S el W
srafed (Na* + e — Na) Bl € Td Teh R0TEHA (C1) & S UHie R sifadisa
(CI'— %Clyte) Bal 8| Wifead TiNiges o Soitd foee & agasTased o
WM NaOH, Cl, T8 H, 3@ o4 ¢ 399 Na* T Cl- & sifafted H* wd

OH~ 319 Wd foemes 31 H,O *ff sufeerd g 2l

W foam gbd
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Fedie W Frafafed sfafeast o 999 smq=ee & fau el 2 32—
Na“ (aq) + € — Na (s) E(@@a) =—-271V

|
2

Helie W ifsk E© 7Mool Afdfsman &1 oiadl o Bt §, o7d: el
W frfafaa sfafean e 2—

H' (ag) + & — = H, (g E 4 =0.00 V

1

H' (aq) +e — 2 H, (g) (2.33)
W H,0 & fo@ieM g H'(aq) 3o Bl €, I foh—
H,O (1) > H" (ag) + OH " (aq) (2.34)

3d: heie W 2 SAfufEmAa (2.33) TS (2.34) o AN % ®©9 § forel S0
Hehdl 21 3HfoTu—

H,O (1) + & — %Hz(g) + OH" (2.35)

e W frefefaa st sfufFar g $-

Cl ™ (aq) —>% CL@+e E =136V (2.36)

2H,0 (1) » O, (¢) +4H'(aq) + 46" E, = 1.23V (2.37)

e W %7 E° aie SfRan &1 ooadl W@ 8l ¢ e s oh
SR &l Cl™ (aq) o SR &I gan § ol et =ifew) |=g
AferfisT w1 rfufase o HRor SAfafsHan (2.36) 1 aiEar o Bidt 81 3:
Ty stfafsran fr yeR @ wafhg 1 S gt e

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

1
AT W= H,0(1) +e& — 5 Hy(@ + OH (ag)

1
TE W-  CI (aq) > 5 ClLig +e
Ty rfafsrar—
1 1
NaCl(aq) + H,O(l) — Na“(aq) + OH (aq) + EHz(g) + ECIZ(g]

Tigal Gl <l THIfEd A ok T A goieie fawdl & @M | AHE
gt (e 2.8) H fU MU geieRie fave wfaeenfyd few SWog)
GeHieh o7t o dEqerdEed ¥ A R fefafed sifufwars e &)

2H,0(1)-> O,(g) + 4H'(aq) + 46~ E = +1.23V, (2.38)
250,27 (aq) - S,0,> (ag) + 26" Ey, = 1.96 V (2.39)
55y SIEIHRIA
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qqARET 92t

o GerEfer ot H erfufar (2.38) i SRl W B © W H,SO,
H1 F=9 Wigdl W AAfFHA (2.39) 1 Fa g B 2

2.10 I TF erfeaeh ar § 0.5 UETET 1 oW 2 53 o fou yerfed et @ A 9 ¥ 9 fohdd soieed

varfed g2

2.11 39 oIqell i Tk Gel SAEY SR deqerased R g 2|
2.12 fAfafea sifafwan § Cr,0,% Al & T °id o 79997 o fow spend § fogq o1 fohat
T 1 AR B2

Cr,0,>" + 14H" + 6e” — 2Cr** + 7H,0

2.6 dcfelt

2.6.1 wrgfaes et

He B (hHUIS)

S *Y MnO, +

(Tfrg) P Fo
+ NH,CI %=

farT 2.8—T% EqaF: Yo
g % & 93 d
ITse ele & iy,
&1 HTF T B

LGIRERERIGE

FE o Sef (aTa § TOH U A TF 9 AU ¥ 9ofias wd §) A 9
518 &n fogd o 9 & &9 § 990 H o €, Joid: Th oot 9t © S St
S 1 TR S ) A S 6 e S 51 e S % apif
SN o fIT 36 Soen! a1 goas o A6l W AN § o S0 5! alced
o afues aRerdd & g1 =iy SefEl ge: | YR i el e— Wl
St we G S|

i SefiEl | sifufsran Shaet T 9R B € o1 9 TG 9 AR o 915
S faftra &1 St @ U q: g ® T g S Gehdl | gqent Gad fer- e
SR IF T 7 T 3Gk SAMTShReE o 10 R Seenisl 9ed o T8 I S
S 21 A e w2y e ufed | v o St 81 39 O ° T
1 Teh U Bl B S UAS b1 i ot K @ 9 e (Y1) v S
o ST R SRS a FEA @ e S, e
F & (F 2.8) | SRSl o o9 w1 M {HIEH FaREe (NH,Cl) 6
e S (ZnCly) & 99 T2 ¥ 90 ®/dl 2| T Afufwan sfee &
T 3% "i-he B9 ¥ 1 YR 9 o s wehar g

Tre— Zn(s) — Zn** + 2e”
FAE—  MnO,+ NH,"+ e—— MnO(OH) + NH,

chefle w1 eafafenan o TS + 4 9 + 3 3fferdietor afereen o rafed @l S
B fafsren o S ST Zn?t o WY Wepe [Zn(NH),|>" st 21 S
w1 fawa a9 1.5 V g 2

TRl Fet g 7=, wfedl onfk St fog 1 % A AT Sevdshdl el
el o fore Sugea it @ (Fost 2.9) | 3q¥ foh- vl SRy THIe o1 e
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LSS THE 2t

N
//\\

— el o
(fesan)

fera 2.9—qmm=ra: gga TR
e, N sraaraed aor

qFT (1) STFEEe
iR B

2.6.2 WelEeR St
( Secondary
Batteries )

HgO & HTe- 1 T2 hefie 1 %@ %@ 81 KOH T& ZnO & T
AYAITTA Bl &1 YA Bl Seire sifufemars e < T -

Tre— Zn(Hg) + 20H — ZnO(s) + H,O + 2¢”

erg—  HgO + H,0 + 2¢” —> Hg(l) + 20H -
T 99 sAfafwen F= yeR 9 fefud ) S e—
Zn(Hg) + HgO(s) — ZnO(s) + Hg(l)

e fose ertem 1.35 V el € 9o Squl e ety § fEer T §;
iifer Ty Tl tfafwan & g off wE e T © frwent wigan forerH
T B o &R, ¥ H YU wE Fafy | 95 Gkl Bl

T GaH Ocl 1 YA o 1% faudia faen o fora o & yare g 3:
A T R O W o A o Gkl B1 U ST G oA S
R fewarst Td = o =l W ToR Hehd! 81 Fad Heequl T 9t o
e ol § (e 2.10), o wmrra: el wd sy e
S ®1 THE UHE A€ H S T T ql chdle o SEsiiedEs
(PbO,) ¥ R gL s &1 fiie &1 71 38% HeHIRTH 31 1 foermm
YYAATTI T A F ¢ S o TN H A € qf FreAfefad g
arfaferang gt g

TAE— Pb(s) + SO,”(aq) —» PbSO,(s) + 2¢

FerE— PbOy(s) + SO42'(aq) +4H"(aq) + 2¢” — PbSO, (s) + 2H,0 (1)
39 YHR helie Ud UAre sfufwmaiet o faeme gwu 9 sfufwa

frefafa 8-

Pb(s)+PbO,(s)+2H,SO (aq)— 2PbSO (s) + 2H,O()

Te— e

Sl i A W W A
’> IhTHA 81 STl @ 99 THIS Te hefe ot
FHST: PbSO,(s) Pb T8 PbO, H a8

S 1
T e Ul guEe Od foha
\ﬂﬁ Srefrm o (o 2.11) % et s
e T s e ww deh @ e ¥ g
) Te! Fmfo o st 21 TW 5w g
/ \ 1 fopanfefer qen =l e fewarsi i
89 et ST E gisra | B orelt seieie stfufsmansti @
T — PbO, & 7 firew forega avia 7t 4| fewarst &t gfshan |

farT 2.10— o€ gargs g

BN aTeh wHy eifafE fefated -
Cd (s)+2Ni(OH), (s) - CdO (s) +2Ni(OH), (s) +H,O(1)

57y SRIAEEA
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fera 2.11— T G9: &9 I SR Sl
STaeel] ©, 74 GIETH a1 T erEeiaEs
T ffTd Wa d geapa [ahe heliad dell

2.7 ¥t AW

fora 2.12— g47 9 St H, 3Rk
0, &1 SYIIT HT
fergga S et Bl

WA o gB8

W‘ﬁ?/
gawﬁr//
FOTHS e

o s W TR Seaed wga stfues Syant fafy T @ aen °w yguw
* Th oS Wid ¢ U G H Sieret Sl (shigen, W9 oA da) Wi
T S (I8 ST 1 TN U8t STl 1 3o I i arsd H ager
o fepan St © TSrept S e i o) foea Scaed o feman
DU A S T S e s e 1 A e e 1 e
f T wE sEH qEar f afuss 21 o UH Ol o fetor gve © e
AfTeRTiehl hl THIAR Teioiel T STeisd Hdl ST Tehdl © A ScAE) i
JYAATILI FE Y AR B S Gehel &1 UEH oot Feft w1 o
TIEEISH, WA T HeATel S S8 oAl w1 g8 il ol Wi &1 faga S
o uiEfdd feran s 2, S99 /et Hed 2

ol 31freh Thel S6F Ul | BIESIeM Td AT oF WA 9 el s
1 eAfaferan 1 IART foRan S @ (st 2.12) 1 39 T R ST sfaie
Friwd | foea e YgH &% oF fau Fam | @mn oo 39 st
W YT STl 9T i G Y SR STIN dfey i o fou dasidl o
w9 Y a1 T o1 Wt § BEeieH Wd SRS T o Sereell i WY e
RISl o HEEH U HWiE AT ST SRS faeed ¥ yented fHa
ST 81 solaeie eifufwa # R dgM o forw gem fawfea wifem
Yoifesm u1g, oW SAReh! o1 ToiRiel § THEiE fwma S 21 soeRis
sAfafpare = § T E-

FAS—  O,(g) + 2H,0(1) + 4¢ — 40H (aq)

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

Ty sAfufean 9 g B—
2H,(g) + O,(g) —> 2 H,0(l)
e qh Ikl T e eIt €, IeT AR HE HI g1 S
ol ot gl | fSHeR! <er 40% Bt B, UM Wl 70% <Erdl o |
forga Scaifed et 81 6 el 1 Sl SgH ok Ty T Seleie ueie S+
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SN e SgasTIEeEl o faeh o wgd sifueh 3=d g8 21 Rl SUA Al
H ga o dR R R T @1 e St weuon g B § e wiass § gk Hee
%! WA EU 3 TR o LA Wedl i FIHd T SehT Teor fohen T 2

2,8Qia{[Qul' HeIROT ¥1qsTl i Tde i SAFACE AT o1 o T @avll ¥ Hg T 9 A1

FT AT F| AR H S I, S BT TG A, HIW T Fded W E A H A
B, ROl oF % S T Fg Wal, Yoll, Sl qen ungett o o g
e, TorgioeRt i 9 ot oAl w1 refres effa Ul 21 Helul o Ul
B gfded wUel w9dl w1 B el 2l

TR ¥, o1 ATRASH ol gl oY S € Sl @ U SEehl
AFATEE &7 WAl 81 IR o1 WOl (TH=a: TS S v hed §) S e
g i SutEefd W B B GRO w1 WHEA Wgd Sied © Wd W gem:
TG GRERA I ST Gehdl €1 WR § S o asg o e e W
el SR Bl ® il o T UAIS 1 el v & (Fo 2.13) 9o 5@ '
Frefetd sifafsan 9 = w T B—

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

TAEl T R Yo Soiae, 91g o HIEgH ¥ Haled He o o S e
R Uged € a1 a6l H' ST ot Sufeefd o Sifaiist b1 o1oeee id 21 (HHEn
S € fF H' @18 CO, & STl § 5o § a4 HyCO, o U i 21 BI5gIoH
3 argHed § UM 317 STreld STaTsel oF ol § o o off 3uarsd =t
Tohd ®) | T T Trfafaa sAfafsan & SR Shelie &1 ae sFaer Hid 2—

HAS— O,(g) +4 H'(aq) + 4 e —> 2 H,O (I); E% 0, m,0 = 1.23V

T TfafshaT— 2Fe(s)+0,(g) + 4H'(aq) —> 2Fe” (ag)+ 2 H,O (I); E 4, =1.67V

THeh SUNA AgHSHd SIS R e S SR i STeRdieha BiehY
Tl T § oEel S § S St il SeHES (FeyOg x HyO) ST
S o B9 4 feEE 39 € TS 3heh WY & eEger AP YH: 3 & S

TR KT THAH Ak Tewyul 21 9 7 hael ¥H i Sd &t €
Afag geil & e A "R o FHR0 fhd Heeyt wew o fifeeg g9 S
eleTalt 1 Tl B Aeg foerdt 71 Game FRy &1 9o8 wa fafy €, aifes
Hag ! AYHSA o Tk | 7 3T 31| I8 Tde hl e A1 1 WAl (SR,
forgwiATeT) § eifta sheeh fehan ST Hehal €1 Tsh 31 WXl T €, g ol fepelt
37 U 919 (Sn, Zn 3Tf) ¥ =1 HTA S Ak T o1 9% Hi &l
fau fopan o 9 o1 U degauEEt fafy ?, Rt et ug (S Mg,
Zn ) 1 IoHT oIS SUGS HUAI, S Tod Henfid eIt a%q i Tl

H 2
forT 2.13— ol &7 ; SATRIAHIUT— Fe (s) — Fe’*(aq) + 2e
argHEeT y )+ JUTAT— O, (g) + 4H'(aq) +4e — 2H,0()
T gEro

IS STTRAHIOT—

2Fe*(aq) + 2H,0() + 5 0,(g) > Fe,04(s) + 4H'(aq)

59y e
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QAT 92

2.13 =S o SR TRt Tl 1 90 Seoi@ id gU o S@eh del i =i ety &1 quid
TErEfe Afafwanstl &t Te™a § Sifta)

2.14 TEISH H BEHL T8 Fal § WIS fHA S Tk a1t I 7 TR GEeu)
2.15 THART foh HY AR W ST @ 1 HRO Teh SEEIEEHTH def S+ JE ST 2|

BSE\0w 26T FrefaneSt

TAH B AR S1efeAeE i W ol Sell oh A Elid SHTeH 6 SR e, det 3R T 21 S-or
R T W ST Sfer T G WRd €, GETER ST STl ohi SAeedehal W SRt arsd |, St
1 Ul Sfer U fershT <1 SHHT /T ST €1 ST THH 8 WA T © TR Sl Scare s | g
eIt © 7 fop o7ef € o ot B1 wH TR W @ o € T (i wsy wue’ Sfaren S o <8q 9
I HTa SRS H1 & oM 31 THY Yoot 1 Tag 1 a9 g @I ¢ a1 7Y yaig otk faser
oMt & o HETHIRI 1 WR g ol €1 39 WSl o fheR o el &5 o a1e o st ud e
T2 S T g0 €, S8 Arerdid, o quid: g9 ST 1 Gl 71 39 YRR o Yo U S oh foT g6 e
I oAl o TANT 1 A FE R TR 21 TEGISH THehT TSy foshey §; ifeh 38k S8 °
ehael STl S €1 € BIESS 9R Sl g1 Sl oh TS § W Bl 1feul 39 Yo BRSNS Sl
& T THIHONT T TGS Gid oh & H FAN i ST Gehell &1 T BRGISH ALIME T IRehedH
21 ST o EAeTTEE U TEIeH 1 SIS Udl $o Tt H SRS o1 g S &l wias § wgegol
B A S & deheTeh oA fagidl W e €

ARAKA

Toh AR At § § Ui goeeie deqerase faoen (faeral) # fmfsr wd €1 58 weR
TR T T TF TeTqul Hesh SAMHE Ao I SgasTIEed ¢l SgaEatis 9 & YER o g
gl freart U o U T@a: Yo Stfufwar &1 Tt St fagd e § ®ia eidt §, Sefn
SEATEEt el H TR ol 1 SUAN U ord: Yeted RfeRar %1 i § T B TH SugH
faerem o frwfsra soeeie #1 A Soaeis Tawa grEeieH soaie o e § it fhan s 2,
et oM fawa 3= 91 S §1 U9 1 OEe fawd Shefle T UHie o A el o o ¥ I

ﬁww%(Egangm—E%g)@ﬁéswﬁﬂa,@aﬁﬁﬁawﬁaqu%waﬁwﬁﬁ.rwﬁ
(ArGe=—nFE?W))Q3fWWW (A;G° = —RTIn K) ¥ Hafd 84 81 Seieeiel ta dell o
faual 1 wisar W fsfar e e g & S 2

Teh SRAATAT fIe@ 1 =eThdl, «, SYASTIed w1 Higdl, foe@s w1 yehfa ud arg w el
1 WIeR Wk, £, B E =« /c BN AR fma S 8 el ¢ Hier WEar 1 Wwar we & W
et SIZdl € STefeh WMo SIeTehdl el 81 ol SgasTIeedl o ot 98 Figd w2 & @1 «fid-om sedt
? Sefeh qq Tl § oot Sgaereedl & fau 7 9fg Sgd ot 9 B €1 siowsy | uEn R e
AYASIET 1 S A W AR eiehdl 39 S H1 el =eshdisl o A % qed gt ¢ fo
Tg foreifra &ian 21 38 TRt o Taad IR ot Fram wed € Ud THS e S &1 SgaEatin
Yot H 3ufterd faerm o fagd 1 GeTer STE1 51 Bia1 © WK SHoRAeRioT T T9=a k1 kAl el
W e B sefEt w $un ¥t Toalt Iell & agd ST ®9 €1 oigel 1 GeRv SevEs ®9 9 TH
TP IRE B AgaEEte fagia eege- st & g )

ESIREERIGE
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2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8
2.9

2.10

frefafaa uigsti &1 38 %9 ¥ =afed iV S99 3 T T8 i 376k el o faerrl ° § gfhaeenfud
EZoil
Al, Cu, Fe, Mg W8 Zn.
e fEu T AR gereTe fawdl o SR W eTqet w1 ST Sgdl g STTHEeh &THdl oh e W e
Hifsg)
K'/K = -2.93V, Ag'/Ag = 0.80V,
Hg”'/Hg = 0.79V
Mg” /Mg = -2.37 V, Cr’ /Cr = - 0.74V
39 Treodt T o <uiise foed Frefafaa sifufsen et 8-
Zn(s)+2Ag+(aq) —>Zn2+(aq)+2Ag(s), A ddlgi—
(i) -1 SRS RS SAER €2
(ii) ot o To@-o o a8 &iF § ©?2
(iii) W Seloie W BM el siffman 1 2?2
Frrefafaa sfafmanet ot oo det 1 A So-fawe aferfad sifm)
(i) 2Cr(s) + 3cd”"(aq) — 2Cr’(aq) + 3Cd
(ii) FeZ+(aq) + Ag+(aq) - Fes+(aq) + Ag(s)
ST sAfafswanet & faw A G° wd W feeat &t off o i
frafafed ¥a &1 298 K W 1= FHe T8 emf faf@u)
(i) Mg(s)|Mg”"(0.001M) || Cu”*(0.0001M) | Cu(s)
(ii) Fe(s)|Fe” (0.001M)||H (1M) | Hy(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) | Bry(1) ||H'(0.030M) | Ha(g) (1 bar) | Pt(s).
wfedl U o= gimal | srcaferen SUA § ST orelt s Uell W fefafaa sifufmen g 8-
Zn(s) + Ag,0O(s) + Hy,O(l) — Zn2+(aq] + 2Ag(s) + 20H (aq)
arfferen o faq A, G° wE E © . sifsm)
ot SeeTaIe o faor@a #1 =eshdl T8 ok =Teishdl i TR 5@ Hisdl & @1t ok qed
1 foe=m wifsw)

298 K W 0.20M KCI foei@ &1 =refehdl 0.0248 S cm ' 81 ST HieR =rershdl 1 YR e

298 K W T =aishdl 9l f5&d 0.001 M KCl faerd 2, &1 gfadis 1500 Q ®1 3 0.001M KCI
oo &1 =TeTehal 2908 K W 0.146 X 10°S cm - & a1 9 femis =1 272

298 K R Wifgan wigs &1 fafq= @igasti W =misar &1 9w fwan o fSwes o
Frrefafea 8-

TigaUM 0.001 0.010 0.020 0.050 0.100

10°xx/Sm~' 1.237 11.85 23.15 55.53 106.74

geft wigaeti o A A, 1 aRepei HIST Td A, 91 ¢ o Hel Teh 3feid @ifaw) A, 51 99 16 S
Blyy SETERIA
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2.11 0.00241 M THifew 37 H1 =reiehdl 7.896 X 10° S cm’ | 2| THH! o =reiehdl Hi Hehferd
Fifs) afe TEifes st o faw A0, &1 7M 390.5 S cm” mol ' @1 @t sweht faaist feerter s 82

2.12 frAfafEd o sT9=eA o fau fohad sae 1 stavaehar grft?
(i) 1 " A" &1 Al ®
(ii) 1 e cu’’ # Ccu §
(iii) 1 Wi MnO, % Mn” ¥
2.13 frefetad 1 o & o o e fagd i sagashar g2
(i) 7fed CaCl, ® 20.0 g Ca
(i) Tfad Al,0; ¥ 40.0 g Al
2.14 frefafed wt siedidd FH & fau fra Sam faga v €2
(i) 1H9& H,O &I O, HI
(ii) 1 ™ FeO &1 Fe,05Hl

2.15 Ni(NOy), % Teh T o1 wifeTn geiagiel o e 5 YRR &1 ur garfed s 8 20 e qe faga
Fraere foran T Ni 1 TRl A shefre W faifua gnft?

2.16 ZnSO,, AgNO, & CuSO, o™ art diF dgastaseft i A,B,C & duftag fhan 1 wa 1.5
R 1 fagaem, 9 B o shelle W 1.45 g fiear feifd @M qe oiar yenfed =i 781 fagaem
forae @9 9% Yarfed g32 Mafud wiR wd fS& 1 sea9m = gm?

2.17 diferht 2.1 § f&Q TC AR setaRie faval 1 GerEd @ SHA wst i s frefatea sfaewdent o
e stfafeman dwa 22

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

(ii) Ag+ (aq) FR Cul(s)

(iii) Fe' (aq) 3R Br (aq)

(iv) Ag(s) 3R Fe3+(aq]

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

2.18 frefefed & & yeis o fou SgderTsed d W Scs =argy)

(i) Toeer seiagiel o WY AgNO, &1 Siei faerm

(ii) wifeTm geragiel & WY AgNO, w1 Sei faeraH

(iii) =T goIaRel & @Y H,SO, w1 faerem

(iv) =ifeT™ Seeiel o "9 CuCl, %1 el foerm

PB TG TG B TR

2.5 E.,=0091V
2.6 AG°=-4554kJmol , K, =9.62 x 10"
2.7 0.114,3.67x 10 *mol L™

W fagm 62
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