BRI

39 e o STEIA o RN S

Teh SEAUHETR Hel 1 Gu HY Hehl
Td Toot o SeAeTTER el o HeA faeg
W{Héﬁl;
W@E@emf{é@mw)&
IR B TR THIRIU I STIIIH
T Gobil TS Tl oF g faere =l affya
Wﬂaﬁ;

ud & A fave, g ifufean =t fisa
Sl UF 9ok A= feerish | gy wenfud
Elo‘('@lﬁv‘ﬁ;

Atk Tl ot UfaRiereRdr (p) , erehdl
(k) TS HieR wrefshal (A ) i G
Wﬂéﬁl;

Sl (SEaeTTEel) T seERtE
el H fa9g T WehT;
SgAsTIsEA! Taeml &1 =ershdl W9+ 1
faferai &1 9l T TR TH ST HieR
ARt ! URehfeld ST Tehil;
foe=ml ®1 =reehal TH Al =Tershdl
(U ST ATARdl) o Hixdl oh WY
ufedT & ifec i o g T 4,
(I IS A1 TG I R HR Aershal
(U9 3TV ATARAT) HI GRATTG HT
Th;

FHese 1 & gfqwfed s 9o T
THeh STATANT 1 SHT;

eI o WA U8l i TS TR
7 Wi & guds 9@ o o
Tl T AT HT T R Gohl;
TROT 1 TYAEAMAF THH F ®T
Al R

“TTETEfh STRITHATT Tergd St Se=T T o fo1q Wgerd @i ST Wehel &1
foreima: faga et T YT 37 arEtie fafwarsit Wi fhartad e
& foT fenam ST Gehar & St @d: JUERA Tl gidtl”

SYRAEA T Yofdd qaEtie afafweneti ® frifma s
¥ foe[ Soed U fogd o % W@ SIwEfid et
uRedH | STEM 1 eI B 98 fava dgifas w6 Wi
Tl & foerl @ STEnh @1 9gd 91 Y, Sifead eEgeTs,
FARH, TN T 31 wgd TR W, SgaEEte ot
B ST S0 7| SefEl ud fe W qEEfeh Sl i o
Foft W Rafdd w3 € wd fafe= Suwol @ ghea o
o0 &Y W SYAN W @C S ¢ SEaEEtTn St
Foft WOT (efficent) T 37T YU Bl &, 3T: AYAEIHA
T AT FE S qehAlhl oh SMOwhR, S fF wEleRwr o
fau qfem =, o fau gecqel €1 WA Gohdi w1 HIfeEh
9 ufigss o1 sueh fauda fRen o §eRw W@ wiRmEet &
T AR H YA SMER AeeEEtih € ¥, 1 SEr
T Ffdfergd e Siatfawel fowa #1 TH UHE W eH oo
Wh FP Ol yRFTE Tegel W fer &
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2.1 a‘gaamaﬁ{aa ITA VA F WIS wEfa & sR H wW A9 20 9 uHe O

Gl ?l W8 Uo Tefofea S afatman o Scafsia THmEtTs et bl oM

B ot # uRafdd & 2
R 1 Zn(s) + Cu®*'(aq) —» Zn**(aq) + Cu(s) (2.1)
- é'ﬂﬁTm + & Zn?* 9 Cu®* Al ®1 Wigdl Tk g (1 mol dm™)” Bt

i - (e ) FHT R gEeRt TR fawa 1.1 V il ?1 39 YRR &1 g 1 et o

e AT Fed 2
U Ui I Tedt det s faula @ fawe @men s (e 2.2 %) w6 ™
& -+ s Y, A B9 2w § fop stfufsran aa ae =it @l & 5 a6 6
o 3w o T faE 1.1V & @ S, 39 feufa § sifafwen goid: v SRt € T WA
1 foeem & foom o faga um yerfed 7€l St Sl fawa § @ off sfafea gfg eifufewan =t
e 2.1~ S=7e7 Fet 7 99 . g fereplr e o ot e 2 § (Pt 2.27) | 919 98 T SeaTEE
;;zgmgffz Ut o GAM 1 T € SN foh Tk o sryafda Tt sifufmen w1 fagde
et F Fre 3 PO o ST W URH T A AR €1 I € Tl Tgq Heerqol e @1 ST
FT U@ foRivdist &1 31 3T & g3l H &l

7

L Em<l.1V Em=1.1V . Emm>1.1
I_A_AN\'MW,— o —]
€ S N N -
———— A n €
s fereaem | Shefie I:) - Wﬁgﬁ_>um i
Zn— Cu Zn Cu e "
-ve W@ﬂ +ve N Zn Cu
l ] ] J l l ] J l l
ZnSO, CusSO, ZnSo, Cuso,
(F) S Em<1.1V (@) 5@ E 4 = 1.1V () S& E gy > 1.1V
(i) oMl 1 yare b+ =g 9 (i) soaRl sTgan forp@em (i) ZTRMl 1 Y€ HIW °
T B H1 AR Bl & 34 Torga FT FIE YA & F S 1 @i de foregaem =
Bt @ T e (i) fow, faF ae =
(ii) T5sh TAre W § erm & qen feifa grar & qen W, Hw
FIR efre | Frafia g 8 RS ¥ e

f‘a':rz.z—a@ﬁﬂa,Ew,#aﬁwakﬁqﬁamﬁwmdaaﬁaﬂﬁml

= glfed 9§ %2 al Wisdl & TH W 4 GHIal 9% F1 S9N FA =Y T8 Gigal & AGHErd gl 81 aq e
q 7% qigar & qod eldt 81 3= dHenshl @ 1y g9k AR d SR 7eFgT B

WA fodqH 82
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2.2 Sedett Ad

ool ddl U SgaUEEtTR Od ® S R U wd: (S erfafwmar &
@At St i fagda e o wudaia S 21 39 ghe | o S
srfufsran o1 fitsst STl dga 1 o wulafia gl €, feeht wiet =1 o= fagd
STl S, 9@, TeR sets § SuEnT femen s )

o Uod, Torent v wee fan T g €, T UE € da 2, foew
Frrefefed Yo stfafwan gt 21

Zn(s) + Cu**(aq) —» Zn*" (aq) + Cu(s)

& sfufwan | 14 9o sfafwaneti 1 asH ¢ e 9 999 9a
stfaferan 2a 2

(i) Cu?* + 2¢° — Cul(s) (TT=E 7ef AfHfshan) (2.2)

(ii) Zn(s) — Zn?" + 2¢e (ATRAHTOT 274 Afafsman) (2.3)

3 AffHaT Sl Wl o < T 9 § Bt &1 afueee 1 st
T TS W Bl & Seieh AT a1 stfufsran T gl W el
ol & 3 T 90T, 31k WA o1 YT T+ FEa 1 FHIW Feldie hi STq=a
a1d U e ek soiaeis i AfediRr a1d O i el S "Rl 2

&0 fafi= o1l Uel o WS § S U S e Tedt del st T
FX Gohd B T 31 Yot H e goieeie SgdeTTeed o et (gAT) @
21 T 21 Ul STe W U dieeHil Ue U T o HieAw § difersh aR g
T2 @d 21 M o1l Wedl o agaerased o 2.1 § @ T oo 9 g0 §E
Ted Bl wefi-sheft < € goieie U € Sgaerused | frosel wd § ud e
feorfaail o otaur 9g *t sTavIRA & 2|

Tt SelRIS-JEAeTusIed SIS R eifcareh SAFH shi Wt feorerad |
frereteRt dfcreh Selois T S| & &1 Bl @ e o o8 emafie & @
IH GHT TolRIE i g o RS i faead o oAl oF ®9 ¥ WM U
SRS R AR Bt &1 g eidl € oo for 9 mumafie| = Wk
TrEATEEl] W SE 1 GerahIol 81 Sl € e &l forada sttt iyt
% ITER Soioie foe@d o WUl ocash o1 SROcHsh A 8 Sl €l
TS T AgqeTTEed o U faueial S el S @ o sereers fave
FEd 2l

g o1 ga sifuferan § e Wt TS i WK Fad USRI B
2 @ soiaere fava i UM goleRre fawea #Ed €1 ITUPAC & FomMER
e JTTeaA fawe i o1 Ak SolaRis fawa wgl Jar 21 freadt da
#t 98 14 o, Foray et g1 2, YIS el 8 Ud foera o ama
T Toere SoTTeHh g1 €1 TEd oref et TSTed eToee g €, SRS el
2 Ud Theh fava foeraa o |ie) AT B ©1 39 YR S Soeiel o Heg
ok faweiat il & ud S € T e (@) feorfa o g 2, soleee mores
SR U eI Soiaeie i SR Yaifed e o &1 faeaem & vare &1 faen
TSl o WaTe i fEen o faada el 2

33y EEREH
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2.2.1 THERIS fava

<kl HIAA

W foaH p34

oot 9 & I SolaeiSl o W9 fAveiR 9 fa9d HEA § 16 30
diee | W4 B QT fF9a sheiie Ud UHIE o soieere favel (o= favE)
HT SR B ¢ T QT A algk a7 (emf) FE S I T HHI TA H
Y I U YaTed el 8l W el 316 U8 Wi aidel @ T oot 9
fored w9 &q THIg i 9l IR U heie Wi St R forad B et gt
=1 fore o foIT SR €1g o SgasTased o Hed Tk SR @ Eieel
TS I SgAeTEdl ®1, A 97 @9 9 gR IS gU &l @ ST HeA T SEAfR
e wiwet, foran S 81 39 gRarel o STER fofd del 1 emf e il
2 Ud TR 3R o a1l Ot o fawa 9 Al S o ot A o fave s
T St @ o o

E@a =E-<|—qf—Ea1—qf

30 Fefefed SSewr g wH e T B

e erffsrar —

Cu(s) + 2Ag (aq) —> Cu**(aq) + 2 Ag(s) (2.4)
sref et anfirfimad —

Fele (377=9) 2Ag*(aq) + 2 — 2Ag(S) (2.5)
T (STFRAF)  Culs) — Cu?*(aq) + 2e” (2.6)

€ @1 S Fehal @ T erfufsman gl (2.5) wd eAffman g
(2.6) 1 TN THIFI (2.4) A1 & TS FGoeR Solie SHelfe FT Te qe1 HM
e Ui # W FE HE § T F P TER § Fefaa fw oS
Gkl B—

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

TS 7 € E 3y = Ezpity = Earity = Eagt/ag = Ecu?*jcu (2.7)

s1ohetl 31d ¥ o fava &1 Ao T fRa S wehdnl 89 Shaw Q1 o1d Iel ok
fawdl ® R 1 99 Tehd & THY A H1 emf W Bl 21 AR TH West W
Tk golie (1Y Wet) w1 faud wEtia o df gHeh @ T ot O W
fawa T fohen ST bl €1 URUET o STHR Heh BREISH Soaig A 37
et 1 (1 2.3) Pt(s) | Ho(g) | H (aq) g1 et feren smar 2, goeht faema
frfofiaa sfufn o @ oo adl ), 3= ffde fee e e-

1
H' (aq) +e — 5 H,(8)

O BESNH SoiRis W wifeTd =i ¥ oiftd wifeqd goleie gl &l
TEIe A faerad o Fofsed g1 @ T 39 R U5 e 1 95-9% i
STl 1 BTESIST i STaf=d T STerdiehd < STereensq & Hisdl, 3ehTE 7 T
feor Tl St ® (Fost 2.3) 1 3qe1 a1ef © o T o gEgSe T %1 <™
1 bar TS BESISH A %1 Higdl T Aol 2 8
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50 Y60 YO0 500

TESOA SoiRIS &I UAIe (Hed o1ef Te1) aen foreht oot O &1 heiie &
M T TR I T8 T Ha 89— A geeieH soaere || 3aderd 9 foan
S Hehdl &, 1 298K W emf, SO o1l T o 1q=EA fawd &1 WM 3 2
I ifer 3T orel s1ef T 1 erafed e stferdiohd wieiis Y Wigarg s
= @ ST o &1 fawE, et SR o A4 T o W a9, By, % a0
T 2l

© _ me S)
E@w_Em)_Em

Wl ES,, ¥ &1 A fa78 Td Eg, o1 ES, 1 T T a1 3R
1 e Tl o A SR fava g

Tk AME BRSNS SelRie &1 fawd Eg, I B 2 om:

EGey=Eg~-0=Eg,
frefafad 9 %1 A@f9d emf 0.34 V & S fr frfafead e 9«
aAfufsran &1 A soiwie fava o 2
e
Pt(s) |Hy(g, 1 bar) |[H (aq, 1 M) || Cu®** (aq, 1 M)|Cu
31ef At
Cu* (aq, IM)+2e — Cu(s)
Tl bR, frefefad ¥e 1 7iftd emf -0.76 V @ &t o frefafaa
ol Tt AR o e Toieeie fawd o §d B
e
Pt(s) | Hy(g, 1 bar) |[H (aq, 1 M) || Zn* (aq, 1IM) | Zn
a1 g erfafman—
Zn** (aq, 1 M) + 2¢” — Zn(s)
vom feufq § A soidere fava #1 vFIEs 7 30 e © T Cut
P H 3P 6t gl | o1l 9 erafed el S &1 gHen! fadia e See
TET BT 1Mt SR afvid ges afifarfadl § gegiem SEA Cu i ifadisd
TE T Wehd (MYl BH Te e Wehd € fh BESISH W I FHA Rl
Ul Y Tehdl 8) THY Cu(s), HC1 | <&t gerar €1 -Efes ot § =
Tgee Al W AR eral € A foh eSS orel 91 gud feefd  wieen
TARIE favel 1 SBUTcHeh | ST ohidl @ foh rEgior 1o Teh i eifeiia
Y TWehd © (1 Sk BEeer Al i erafed Y FWehdl ©)|

39 IRUEr o uRUed | ot 2.1 W Tqd =@ 9 i o1 sifuferanat i
=1 yohR @ fon s e 28—

oM@ SeieRie— Zn(s) —» Zn* (aq, 1 M) +2 e
T TARE— Cu® (aq, 1M)+2 e — Cu(s)

35y SEEREH
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qGARET 92a

el i TEy efafmen STs sifafmaeti 1 A e 21 et
Zn(s) + Cu®* (aq) —» Zn*'(aq) + Cu(s)
A &1 emf = EG., =E% -Eg,
ES, =0.34V-(-0.76)V = 1.10 V
FR-Foft e T @ S e AfET soidee % w9 ° wgE B
g1 3 srfufpan & & oidl, Wy AR T srqeEA sifufwmanst & fog
Te gAsAl o wTe o foIT STl Tae WeH il 81 Seeol o forg feftad
31¢f Wl § Pt 1 3T Bl 2

BTSN SRS — Pt(s) | Ha(g) | H'(aq)
ot a1d sifafran 8— HY (ag)+ e > % H,(g)
A TR Pt(s) | Bry(ag) | Br(aq)

ot o1 sifafwan 32— % Bry(aq) + € — Br(aq)

A SoieRie faed 9gd el & Td &1 3 e Hewqul Yo W Y
Tohd €1 P =aE o1d Uar sraeeE eifafwanetl & fae qre goeee fave
o o gret 2.1 ® fiu mw #) afk fRd et a1 9 seieie favd I
Y fere BT € d SHeh! STuTed STae TTEgieH 19 ¥ i Tom gt 21 &l
YR 9, 7S T SeieRiES fawe Slces Bidl € ol BiEgis 19 59 Tfiefs i
Tqfea sfereen ¥ eifuss Tl eidl 81 I8 <@ < Tehdl € o aroft § vy
1 WS SoAaie (a9 Seuad €1 98 3 el ® T weeiidE 19 (F,) i
TG 3 (F) H effed eF &1 ygfa eiferan 21 ord: TfeidH T
Tl SIS § Ud USiRIES IEH Seoldd U € lifeEH
goiaie fad =an 7, g% < o @ for oliforam e geferay stfsdieRe
? Sefeh ST U1q Sl foermi § Yeeiad ST §1 98 <@l S Hehdl @
o groft 2.1 § 59 80 S 4 99 1 R S § @ 9E soaeie fawa wH
EI1 W1 € TS Tl o Wil AR o ol SR k1 vl 1 sifeiihRen
&l Sgdl € qul SR AR o TR i STeEE audl Sgdl 8 agd TEEtTh
Tl 1 SATH ITAM faer=i &t pH T4 i H, faerar oHTwa, e
el Qe 31 SN Ol Ue fawafidia Samee o e 2l

2.1 T Mg?"|Mg 1 UM% Toideie fava g fFe TR 9 Har?
2.2 P MY Tk 5k & UH § TN Gothe 1 faorq W@ Fhd 272

2.3 WA SIS favd 1 diferrt w1 Friem T A T8 vered SaEy S aRitfE § e
ST 1 AR HY TR B

W foaH 36
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ARUT 2.1- 298 K W A SRS fawe

P Weltd T o &9 W, U6 9ol %9 o ®9 ¥ Sufted €; 79 U6 S %EY: g UH s § g9 e g

A Fy(g) + 2 - 2F 2.87
Co® + e — Co** 1.81
H,0, + 2H" + 2¢” — 2H,0 1.78
MnO, + 8H' + 5e” — Mn** + 4H,0 1.51
Au®* + 3e — Au(s) 1.40
Cly(g) + 2¢ — 2CI° 1.36
Cr,0,% + 14H" + 6¢ — 2¢r®* + 7H,0 1.33
0,(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¢ —2I 0.54
Cu' +e — Culs) E 0.52
Cu®" + 2e” — Cu(s) 0.34
1= AgCl(s) + e —> Ag(s) + CI © 0.22
E. AgBr(s) + e —> Ag(s) + Br E 0.10
2H' + 2¢” — H,(g) 0.00
Pb%* + 2e” —> Pb(s) -0.13
Sn®* + 2e —> Sn(s) -0.14
Ni%* + 2e” —> Ni(s) -0.25
Fe®" + 2e” —> Fe(s) -0.44
Cr** + 3e” — Cr(s) -0.74
Zn®*" + 2¢” —> Zn(s) -0.76
2H,0 + 2e” — H,(g) + 20H (aq) -0.83
AI** + 3e” — Al(s) -1.66
Mg*" + 2e — Mg(s) -2.36
Na" + e —> Naf(s) -2.71
Ca®" + 2e” — Cal(s) -2.87
K'+e — K(s) -2.93
Li* + e — Li(s) v ~3.05
1. e E° @1 ¢ 8 fF I g HY/H, FH % gad § gad S9aEad d
2. uAeE E° @1 s 2 f el g H'/H, T ®t gaw # gHa sTTaEw 2l
3%y ST
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23 aaige d @ ¥ g 9 € 5 soeeie aifufwman § g e el Y Hier igar
opfescoT T THE Bl TS TRl TR gw TEON WA B = 7 @i R s
sAfaferar—

M"(aq) + ne — M(s)

o ToTu ferelt off Tigdl T A BIESST Seieis o |el [l 71 Seiers fove
= TR Frefia foeen <1 wehdt 2—

e RT [M(s)]
E(M“*/M) E(M“+/M)_E n [M™ (aq)]

<fh M(s) T Tdl, ThTE AHT S 7, gHferT—

RN RT 1

E(Mn+ /™) E(W*/M) " hF In [M™ (aq)]

(2.8)

Ef ¥ T @ ufenfua fem w1 g €, R w fems

MR /M

(8.314 JK 'mol™) 2, F %2 feri® (96487 C mol™) %, T shfeed | A9
FH T T [M"(aq)], [M™(aq)’] TfEs &1 Ger Figa 2—

9 ¥ § Cu?t W zn?" o #1 R of wiga & fow ww faed

et & fom—

Eleren) = Bloca) = %mm 2.9)
e % for—

E o) = E@nzvzﬁ) - % Zn+(aq) (2.10)
et fawa—

Em = E(Cu2+/Cu) - E(Zn2+/Zn)

1 1
_ [S] RT - e RT
B E(Cu2+/Cu) ToF In Cu**(aq) E(an+ /Z“)+_2F In Zn* (aq)
RT 1 1
=E® - Ee + - 11’1 — ln
Bl e Bl = 2F e aq) ™ Z0® (aq)

_pme _ RT, [Zn”]
E(ﬁa) = E(ﬁﬂ) - ﬁlnm [2.11)

TE W S THA & T E gy I S, Cu?® T Zn®* &1 Wigal | fsR
I B1 TE Cu* SFHAI 1 WKl @M W aadl € Td Zn>* A 1 Wil
GH WS 2

W foaH 38
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HHRTOT 2.11 H UIphfaeh TV o SER &l 10 § IART hH T &
R, F o HM WA W, U6 T= 298 K W ¢ 7 YR ¥ a8l Sl 2—

~ 0.059 . [Zn®']
By = B = 2 ° [c?f*]
Tl geragiel o foy seratql ot @ (n) THH et =fey, ord: frefafad
T
Ni(s) INi*"(aq) ||Ag*(aq) |Ag o foQ e Tfeor 1 wahR 9 foredt
S T B

(2.12)

o RT [Ni%*]

@& "5 n [Ag T

TS Tk W AT sifafma—
aA+bB0OMO- cC+dD

& fou e gt 7 yhR @ fordt s dehdt 3

S RT
E(@a)= E(@H) - ﬁ an

Em =

_ e RT. _ [CIIDJ
= B ~ 77 ™ [AFIBP

(F@) ~ nF (2.13)

Saeeor 2.1 fr=fafaa afufe ae 9@ =t fefaa Fifs)
Mg(s) + 2Ag*(0.0001M) — Mg>"(0.130M) + 2Ag(s)

TF E oy BT IR FIWC AR E, = 3.17 V&I

g & T ik o O %1 FE YRR 9 fomn S e B
Mg | Mg®*(0.130M) || Ag"(0.0001M) | Ag

M 2+
= E(iia) - Eln g .
2F Ag+

E iz

0.059V 0.130
log 5
2 (0.0001)

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

231 Fhe wiewer AR e w0 (f 20)  wRuw w R o o s d e st
¥ wma Rt o o

Zn(s) + Cu®'(aq) - Zn*"(aq) + Cu(s) (2.1)
S-S WA TRAT § Zn?* A 1 Wigdl 9gdl Wt @ st Cu?t
AT T FigaT Sedl St €1 g 99 et 1 dieedl, 9 St g7 el
ST Hehdl €, Tt St 81 9 TG q¥E Cu?* T Zn?* Tl 1 Figar fer

39y SRR
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B W € U SieeHiet I S el 81 98 3T i ¢ T rfufenan o wme
Torfd & T €1 39 SToRen H T G &t T wehR 9 faan st gen

&
e 2.303RT, [Zn*']
Egm=0= E(@a) - oF log [Cu® ]
2.303RT, [Zn*']
M ES | = lo
(9et) 2F g [Cu2+]

T W W,
[[(Z:Ez} = K, stfafsan (2.1) & fou

37d: T = 298K T ST T i 19 YR 9 for@n sn Tedl &—

o _0059V o
By == — 10gKc= 1.1V (Egg = 1.1V)

log Ko= LV X2 _ 37 9gg
0.059 V
K-=2x10% (298K M)
T ®Y |,
2.303RT

E(eﬁm:

TR, (2.14) T o HHE% fa9e T T feeris o o= Y S9fdr
21 39 YR AR o foru wrer ferter, 59 71 YR A9A1 999 & ©,
T & G E° UH ¥ uRefed R S 9 2

SaEeor 2.2 T=fafaa sifaferan =1 g e afitewfaa ifsa—
Cu(s) + 2Ag*(aq) » Cu**(aq) + 2Ag(s)

(S]
&l o 0.059V
Ey = —5 — log Kc =046V
0.46 Vx2

Alog Ke= "5 o59v = 156

K-=3.92 x 10"

2.3.2 ARG A Th Gohe H fohar o fogda F@ ot werfed smew o foeda fawd &
sTRfrer o fitegy  TTF % SR B €1 A B ook ¥el  aferhan e @ wed €
it MY T YolTE ShATIE 3 8N Teaqt el o g foha o SehAvi™ i

it ot & Tl o SR BIAT €1 3d: AR el 1 emf, E Faled 6T nF

WA oM 4o
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wd Affsman 1 filsd &=, A G ®1, 7@
A.G = - NFE (2.15)

T T ® & Eq T @dd WA 7, AT A,G TH HHES
AR o ® e 71 'n W R e @1 39 yeR fEfated
AfafeRaT—

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

qn rfyfeRan

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

& U, A.G = —4FE .,

Ifs T AfIfoRamit TfiefisT 1 Wixal Th S&E o, a9

S]
E(ﬁ(—,') =E(@K—T) Ad:

AG® = —nFE(eW) (2.16)
3 YRR E°,_ o WG H 8H U Hecqul SCANTAhE Ui, sifufshan &t

(F=1)
e et Sstl A,GS, W & Tehd B A,G° 9 &9 T Teiehtor g |
o o1 el Y Tehd 2|

AG®=-RTIn K

SEE0T 2.3 oA Ul & U g 9t fava 1.1V 21 Frefafea stfufean & faw ame fiss
ol T YRehed shifad|

Zn(s) + Cu?**(aq) — Zn**(aq) + Cu(s)
_ o
B NG = - nFE 4,

ST FHHT § n 1A 2 81 F = 96487 Cmol ' W E_ = 1.1V &R
AG® =-2x1.1V%x96487Cmol ' =-21227 J mol! =-212.27 kJ mol™

agAEET g2 ~

2.4 pH=10 & foe@ & Heh el BESSH IS o fawe i Uieher ity

2.5 TH §l % emf F1 U i, fe Frfafaa sfufern et € fon w e Eg, = 1.05V
Ni(s) + 2Ag" (0.002 M) — Ni?* (0.160 M) + 2Ag(s)

2.6 T da foud frefafea sifufean @ 8- 2Fe® (aq)+2I (aq) > 2Fe* (aq)+1, (s)
F1 298 K W W Eg, = 0.236V 8l ¥ ffen %1 7 s ot v a1 feemior &1
ke hifSu

il SRITEE
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WA faam pd2

faga & de@erEed faeadl § =oha W faER w6 ¥ 96 %9 1 &
R e eI B forgdia ufokiy i weleh 'R’ @ Tt feren s @
TS 38 31 [ohm (Q)] ® AMar S © S & SI hEal § (kg m?)/(S° A) &
o B 38 EIeWA Uq i WEEal W Il S Fehal © TSEE M Hifeek o=
o remgd  uRfed @ gep € fordlt off og o T afediy SHet oo 1
o STHATI T SIS e &% A o FiAelmurd eidr 21 e1efq

1 1

R —orR=p — 2.17
< P A ( )

T feeri p (3R, T, rho) 1 Wfaiererar (fafere wfaier) wed
21 SH! SI THTE 3 Wil (Qm) § G SIS : SHhT Suadsh 3H YerHiet
(Qcm) +fF 3TET H fen S 21 Hf IUPAC  fafere gfeisr & wome w
faiierehal Ug @Rt YT Wt €, 3T@: YAk oF 3T o Ui W EH
wfeRieehar U ol &1 SUANT Hn difdes &9 o frdt qael 1 wfeieran
U 98 URRIY € W4 T8 Tk HI 1 8 T SR I I HT &ABA
1 m? B I 3@ S Fehal © Foh—

1O0m=100Qcm A 1 Qcm =0.01 Qm

il R %1 ogchd, BTetehed (conductance), G eddl & Td & fe
oY YT H B

A
pl

ATeiehed 1 SI HE Hio= @ f59 wdier 'S’ 9 frefya foean san @ @@
g ohm' (I mho) a1 Q' & Tod Bl WaUeehdl &1 Widei|, wetehar
(Tafyre =retene ) Feara & o gl « (3fik =% w0) ¥ FERE F T
TUPAC + faf¥rse =Tefehcd o T TR STeiehd] 9Is5 &1 STIE1 1 €, 371: o
Tk H €H Selehdl Ys% 1 €1 SUART 71| wletehdl o SI A5 Sm™' & Ty
Tk, H S em” H o R S 71 foRel wered w1 S m! | ATk sHeh
e el §, 99 I8 1m e & T SUhT STIE Fe &5kl 1m® &1 I8
2H ® fF 1Sem™ =100 Sm™|

RO 2.2 W € @1 S Hehell € Toh =1eiehdl o O H HIHT 9=l Bt ©
s I8 g1 i gl W R et 1 9% 39 a9 9 e Wt feR et @
59 W TR 9o TR Sa @1 Sreehdl o SR WX USidl ol dTeleh],
fergeriferal w srefrcreni | enffea feman 7o 21 erqel W fasenge 1 wrerhan
g ATk TH o FRU T ATk kel S & FS AU S hie -l

1
G=%
R
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AR 2.2 FB FAMT UETdl oF 298.15 K W ATeIehal o d1

T
difeam

HIR (fa)
e (1)
Tee (|
PR (heT)

S

HTE (TAH)

STt faeraT
2.1x10° s 3.5x107°
5.9x10° 0.1 M HC1 3.91
6.2x10° 0.01M KCl 0.14
4.5x10° 0.01M NaCl 0.12
1.0x10° 0.1 M HAc 0.047
1.2x10 0.01M HAc 0.016
aTEfeTeTeR
1.0x107'¢ CuO 1x1077
1.0x107'8 Si 1.5x107
Ge 2.0

(FTEA-FooTet) , YhTee U o FEeH aga®  H SoIaeitie oIeidh e
wia, I fredt (faifer) enfe Si9 erel el =ershar =g 9 @il 2,
forgmrett wean 21 o et S fafass, Sifta fafaewa, o smdee
e =eTehdl, =Tetehl a foggariferdi o5 Hed i 2, oTeleneter e & Ud
3 wEeqUl geeitie Tl 1 e e, o wiienfes w9 @ arferemeres wed
&, T IRRIETeRdT A1 ST =etehdl el TR €1 TEel HE S o1 f et e
e fasrerge € 9gd 9 @l (0 to 15 K) W stfereer eidl &, T SASTehel agd
Y Ty vered we fufya stfemmse off @ € S 150 K o9 S=a adi W At
arferaeTshar g9d €1

et W Tt wretehed ol wifcaeh o geiai-eh wiciehed hed € qe T
TaHl T A % FRON BT © TR Aotk A R e R 8-

() #mg T FhfT T HEE

(i) WfT ORHT] HAST SerarRAl hi G

(ili) M9 (F€ AT TGH W HH Bl 7)

T T R ¥ 799 3 € o g f ¥ fashet o ®, gafer anfeares
=eTeh o1 HEST URatdd @dl €| STe=rereh] o welehed &1 Tharey affues
Sfeet B

*  golagiiah W agerdh — 1977 H Hew-feXfiE, PR aer iRk 4 @i #1 % ufhieedd 9 @ agerhied g
Yichufafee agereh I a1 51 Gehdl @ S ST ary & q9% H A W elfeadh wHE U wieihdl 9K #Y oddl
81 39 &I 9gd d HIE19 ageih-Hereh 1Y Y &, SI9 GicAlufei, el aer el a8 wifers qui e

HTS1 TgeTH qUId: HIe, BIESIST TUT HH-H A, SRITT T GBI GRT a7 &7 & HRU GHT 1gsT &1
g d e godh Bld € 39l §7d gowh! seRal S o Gehdl 81 $9ek Sy g ereieiqd Si9 A o @t
gld & ofd: 378 ey ST golaeitieh gfFaal au §S G drell wiied Vi 9 Ghd 81 Wik ageisl @1 @i o
fore A -fedfae, §R e SiRmRTEl & A 2000 & T@EA GFF @ Add QR @ [Ekd fHar T e

43y SR
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2.4.1 AR faem=mt
H STAhdl <Rl
o=

wifedighd Pt $ciagle

gagd ar]

({

wifeHlghd Pt
- FeiERle

ferT 2.4— T 37T-377T R
& FIThal 9T

EIREMERIGE

ST G oI | o At 7 § TR Td gEied 3T (~107°M)
IE9a B € S TR 39 @gd ofeq weiehdl (3.5 X 10° S m!) WM & R
AT el H Siied STH W A AP e 1 98M i © e e
1 HTetehdl 9 Sl 21 foera o Sufeerd e1emi & RoT fogd o wietshed i
AYAATEA A1 IACH AcAhed hed & SEheTase (afiw) faera w
etk Tretetad 98 fe e g

(i) faeme T Seqerese 1 vt

(ii) ST AT T MY TS 30T fac@e asH

(iii) foeT@® &1 YHfd T TURT TAA

(iv) SEASTTIZA BT Hzd

(v) 9 (A9 S W T Sgdl 2)

o TG Tk At faorn ¥ e ¥ (DC) v 3 W oREEtis

arfaferanati o Rl SEehT HeeT IREfdd 8 Hehdal € (TS 2.4.1)
B0 Sd € for U gieRm foret (9q) o g) fondlt ored afemier st @t oo
fopa ST Tk 21 Torq ferelt emmafer forera o Wi Aroq o e <1 e
1 WA T TSl €1 U 7 T K ¥ (DC) werfed e W et @
T gl ST 21 8N e Tk faera i eifers ar a1 37 S et i
e ot 9 et &l o1 Tkl Yecil THE &1 GHIEH Joad 8 (AC) &1
TR ek B Rl ST €1 TE T U fau R o fesmed fhu gu ue
1 I ek B H1 STl ¢ SF IS ! =reiehdl el hed 2| =erehdl Ua
% feas o Sueey € wd ¥ W fesmed fom 2.4 o <wiw @ €

ord: T8 WifeTH =i (TAfeTm Foeiel) o faeifaa (gew faafsa anfas
Pt %! SREUEEte faf g soeiel W Hefta fran s @) < soeie 81
1 TR STIRT IS KT &FAFA 'A' B ® SR A 1 T W gk B ¥ 39 TR
Tok o= o1 faer@d ' s T 'A' STIE H1E o &hel 1 hieH Bl
foreTa o 38 oM 1 gl Frefaied weieo gry feon St g—

\ / ~ /
R=p o = ea
TR 1/A 1 T eerier el S @ 9 wdies G* 9 = fman e 21

T TS o e kI T T I ST FIE % Ahe W R e T
THet form e ! B 81 TH [ 90 A 1 A W 8 W ufiekferd fean S
Tkl &1 1 T A 1 A9 A fadh srgfaerste €; sfesh W 7M stfevaga
off B 21 ST TEei ol SR Yge § A Sretehdl aTel T i et
U § oiehd 9 U1 Gy A9 HY 1 fha1 S €1 39 $E9 o fau ew
G KC T o1 393 id & fS@eh! =erhar fafa= @igasti we q
W URYEd ¥ A S @ (ARl 2.3)1 ¥ot et Gr 1 qa Frefated
GOl | WA ST Hehel

(2.17)
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G* =RK (2.18)

_ L
4

Te IR 9 Feies &1 91 I1d &1 S W 89 391 YA fedt o faerm
1 Giale o1 =rerehdl WO | Y Gehd B YqUY HIGH i oFereen e 2.5 |
T T 2

94 T 9fqlY R, T8 R,, T YREd19 9l R, T8 3T Siald R, el
Frelshdl Ul Bt 21 BleeH fors Tk qifer, O (oscillator), (g3 =gfa wm
550 ¥ 5000 HUI G T dell Fered ¥R (AC) 1 Fid) & Se1 Tedl
21 P Ush U GOUH € (TH BSHMA A1 o1 T gfer) den S Ggee |
1 faga ¥R yenfed et gt i forot Safera gian €1 g uRfefaEt g

R, R,

TG Ui, R, = (2.19)
OT9T &1 HTET 3
WRUT 2.3— 298.15 K W KCl i <ATelehal Ug W SITeTehdl
mol L! mol m3 Scm? Smt S cm2mol ™! Sm?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 0.141 141.0 141.0x10

SIS & =TeTehdl HIt Uy & T8 =refhdl 9o § Sufkerd forerem
1 Hershed A1 WieiY W & UG S Hehal €1 T AR Yol W Suteerd fereraH
w1 9 feie wd giaty I g R faeem wt S fEfate aeeon
Q& S HHdl B

_ﬁaf@w’aﬁ_g
\ R "R

% & faodme § SR wum aw R, fafue Srheraeear o faeEt
TRl § AR e & wora®y o9 arel STl oF STET T ST qen
IT! Figal A1 fawa waumar (Potential gradient) o Sidd @ & Hae
1 glaen o fa=ran o HR0 e 21 ora: Gifs €9 9 s ifue svefqol afer
1 IR BT SAEwTe €, 58 Hie) etk (U AU =ershdl) el Sl
BT A, (% = ore) ¥ frefid & €1 98 faeee &1 =resa 9
frefafaa gt & g Hag o

K (2.20)

K
HieR =Tefshdl = A, = —

(2.21)
C

45y SR
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YU THIRWOT H I « 1 Sm™' H T igdl, ¢, Sl mol m™> H =
e ST a1 A, 1 W6 S m2mol ™! B € &4 °F A ® T

1 mol m™ = 1000(L/m?%) x Hie’kdl (mol/L)
3d:
K (Sm™)

2 BN
Am(S m™mol ) = 760671 m ) x W (mol L)

afE B9 « T AEF S cm™! TS HgAl FT AEF mol ecm™ o a9 £, H
e S em?mol ™! B8 38 f=fafEd Tt 1 S9a X afiefad faam
M T B

Kk (S cm™)x1000 (cm® /L)
Hie’al (mol/L)
GEIG: SH YehR o Ak 99 fohT S €1 S weR frefefaa aeiemon
BN Gag T
1Sm?mol!=10*S ecm?mol ' =

A,,(Scm? mol™) =

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

3&E207 2.4 0.1 mol L™ KCI fae™ ¥ R g Teh =efhdl ¥al 1 ¥ialie 100 Q B afE &t

W foae pé6

WEWIER'IT=/1,"=%=

faeheud:, «

T T 9fqU¥ 0.02 mol L' KC1 fae@™ 9= 9 520 Q & a1 0.02 mol L™ KC1
faeta 1 =TeTeRal T HioR ATclshdl 9iehfad shifsl 0.1 mol L™ KC1 fae= =t
=Merkdl 1.29 S/m 2l
ot O feeriw frefafed gt g/ & s 8-
Td feelir = G* = =Tl x gfau

=1.29S/mx100Q=129m'=1.29 cm™

0.02 mol L' KCI fae@ ! =etehai= 9o feeris / afadiy

G 129m™

— =7 - -1
R 5920 O 0.248 Sm

gigal = 0.02 mol L™ = 1000 X 0.02 mol m™> = 20 mol m™®

248 x 10 Sm™

omolm® - 124X 10" S m*mol !

129 cm™
520 Q

e A =k X 1000 cm® L™ molarity™’

=0.248 x 102S cm™!

~0.248x1072 S cm™'x1000 cm® L™

0.02 mol L-" =124 S cm® mol™
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SE@E20T 2.5  0.05mol L' NaOH o o ehiet w1 foed afeiiel 5.55 x 10° ohm B 1 S8

=M 1 cm T @@ 50 cm ?1 S9! YiaUehdl, Seidhdl e Hier dreiehdl
TRereE Hifsa|

= A=nr?=3.14x0.5> cm® = 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=( L )Scm™
o '87.135 "¢
=0.01148 Scm™
Kk X 1000
HioR =efehdl, 4, = ———— em® L7

C
_ 0.01148 Scm™' x1000 cm® L™
0.05 mol L
=229.6 S cm? mol™!

95 €9 'cm' o M W 'm' o & H fafa= ol &1 afteem s =

RA 5.55x 10° Q x 0.785x10* m?®
p=—-=
l 0.5m

=87.135x102Qm

K = l =&Qm
o 87.135
=1.148S m’!
w4 = K- 1.148 Sm™
An = ¢ 50molm™

=229.6 x 10* S m?mol™

2.4.2 Wigal & WA FESTTI H TiEd | TREdd % HY-TY Aerhdl T HieR =rerhdl S §

R TS e BT B1 g TS el JH1 YR o SgdeTIeedl wl Hisdl M W
WeR STeTeRar & bl SHYN Hed €1 THR 39 q2F | AT 1 S Wehell € T qgeher w
g W i 3 A H fARaE™ @ SW ATt S #t g e S gl

47 SEEEA
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S

o

o
1

CH,COOH

A,,/(S cm’mol™)

200
KC1

0 O.:Z 0.:4
¢'?/ (mol/L)"*

faT 2.6— Sorg faagd  F
oifeE s (gad
dgdageaEg)  wd
giefirgn  Fivse
(T AGAATZT)
T @ier’ Freiehar &

faadia ¢ &1 3@

WA fodqH 48

off Tigdt W foer #1 Srerhdl 39 faerd o SHE I 1 Fieihd Bl B,
8 TR THE 30 W fod @ TR AIY Fe GFA%d ae ] wifeT
OISl o Hed @l T gl

g frefafad aieo 9 o 32—

G=%=K(A®lﬁﬁWWmmcmﬁ§)l

fordt § T wWigar W U faerad St HieR =l $9 faeq o VoeEad
1 =ik ¢, TE SgasTIeed 1 Tk Hiel el € qel S TH-go § ThT
U W o, A ST FIE &FFA aTdl I TelaRIS! o Wed W@l T Bl o7

KA
l

=K

A'm=

IfF 1=1 T A=V (37, f9Ed SgdeTosed &1 Tk didt o 21)

A =kV (2.22)

Tigal 24 o T HieR weishdl Sedl 21 TaT $afg gl € i o el
I (V) oft o S @ o ww et Sgderdsed Sufted g1 98w T
? fop forera o a9t W e § 9fg « W e arelt St g W wel
afereh et 1 wifeh ®9 9§ okt 219 718 ® foh <1 g8 Wigal W, A, &l 3H TR
Renfrd fohan S Hehar ® foF 98 SedeToeed & 39 faerad o $9 SIFa &6
Tehed € o =reshdl 9 o e 3HhE S0 W frd solaerel & T @i
T U TSR STIRY %I &5thd 3o 91 € T o faore o 3| waw
G i THETT F)X Goh FoTad JgdeTeeg %1 Tk Hiel el el < Figdl
I 1 AR g N € el HioR wetshd] WA HioR wTefehd] Shedrdl ¢ T
T Wi £, 9§ Frefia feran san 21 |igdr o @ A, § 9Red Joet Td e

| FeaerTE 9 stem-ster g 8 (Fa 2.6) 1

T FEASTITEH
TS SgASTTEedl % AU, A H HE A o W -k ggd €
ferefefaa gt gr1 frefua feran s gemar 2—
A =E -Ac” (2.23)
g @1 S Wkl © T 4% A, &I ¢!/ foaiia smfEa fean sme (fem
2.6) di &4, Uk Hieft W Ui it © TSR o G £0ud @l -'A’ o Sel
21 fau T foees To a9 W ferid ‘A’ H A SYasTIEd o YR, 3Tef
fororm & dedeTTeed o fEieH o Sci FEH T HOTEH % e W R

3l €1 @z, NaCl, CaCl,, MgSO, HHYT: 1-1, 2-1 U5 2-2 SEAeTasd o
®9 H 9 9§ TH YR o Gt SeheTTeeal o f A" 1 7 9uE i 2l
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FEE0T 2.6 298 K W fafq= |igaisti o KCl foer@i s Hiel efehdie Fefeiead 8

c/mol L A_/S cm® mol™
0.000198 148.61
0.000309 148.29
0.000521 147.81
0.000989 147.09
Toizu foF £, Td /% o 9eq 3eiE U Eiefl Y 21 KCl e fou £ ud Aok
HH 1A RIS

gar < T Wigatel w1 ovigel o W gH UK €
c'/2/ (mol L1 )1/2 A_/S cm’mol™
0.01407 148.61
0.01758 148.29
0.02283 147.81
0.03145 147.09

A (y-218)TE ¢!/ (x-3187) o1 e o 2.7 © <wiian 70 B 9% <@ S Gkl

2 foFr o' o T W@ Y B

fera 2.7— cVa & faeg A,

7 gRadT

AaTE (/> =0) WEH UQ & T A= 150.0 S cm? mol ' T8
A=-Td =87.46 S cm? mol ™! /(mol/L )2,

149.8 -

149.4

149.0 -

148.6

148.2

A,/(S em’mol™)

147.8 A

147.4

147.0

T
0 .005 .010 .015 .020 .025 .030 .035
¢'?/(mol/L)""”

FIRSY (Kohlraush) 3 ¢ Yool dE@srqedl o fow A, o 99 &
werr o we o Frafidet 1 st fhan Sl are for ceerea

49 SEEEA
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NaX T8 KX 3 A2 % HMi &1 S fordt ot ‘X o foqq o feer & 2
IS &+ folw 298 K W—

o o o ]

Ap ey~ A = A (NaBr)

m(NaCl)~ “*m (KBr)

— 4° o N 9 .
- Am(KI)_ Am(NaJ] ~ 23.4 S cm” mol

qen s YRR 9ra T foh—

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

I YT o SUR W SR AL oF T STTHIHT Rl hieRTSIT
Frem faam FAieRey & 3@ Fram F IER U dEmetvTed @i Himia
TR TTCTehdT ehl U IFTEIA TS HUTET o TCNT-T6WT TRTEM o AT
& er Trefua fofan < @t #1390 TR, AR A0+ TE 20 HE:
Hifeom T8 FANES AT HT HHIG Aol AeRa 8 d QifeaH FANEE B
g TR ARl Frefafed THiwn g & S O B
A;(NaCI) = )LONa+ + kocr (2.24)

ek &Y H A Teh AgaSTIed faEst W v, ¥HEE &V ROE <l
2 9 THHT HIH HieR aTerhdl Hi FEfaRad ST g e S ehdl 2

AL =20, + VA% (2.25)

~ 1.8 S cm?mol™

Tel )0 WE 20 HEY: UAEE TE HUEA i G HieR =eshd gl
298 K W @ ¥[EH TS HonmaAl & A% 9 Grvft 2.4 # &Ky M €

ARUT 2.4— 298 K W FT T ot o1 # HHG HIGR STeTehall

WA faaH 8o

349.6 OH" 199.1

50.1 cr 76.3

73.5 Br- 78.1

119.0 CH,COO- 40.9

106.0 S0Y 160.0
el AT

THfife ot WY gl AEAeTIEEd = Higdl W o7ed faifd i €, ot W
AT o A, W T o T e, forism wen § gig % swron g @
IROMTREEY T Hict SgdsTTeed i faera™ & e Saa o 31 i ge
Tl B1 S WAl W, foeivaan Sed Wisdl o THY TR W A, I H el
& (for 2.6) 1 31@: Anyohl WM A, % Y Figal ae afeavH (extrapolation)
BN 9T T fRA ST Fehanl S qal W (1 FiKdl ¢ - 0) SgasTIEd
e faafer = STl @ (o0=1) W a1 S Figal R a1 w1 <retehdr sat
%9 8 W ¢ fr 3Ueh drdfas 9 1 T A S Gehdll 1d: Sedl
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SR 2.7

SREA0T 2.8

AT & A A, IS h1 Sl o fau wds st fram
SN Y WIS ol ST ekl @ (ST 2.8) | Rl oft |igar ¢ W Ak e
FOAET o & A T Kl ¢ W TR Aeshdl A, T8 SHid Hier Srershd
Ay, o A o GieTehe WET S HWehell 81 39 WehR—

oot
A (2.26)
Ufifesn et S gefel dEHeTTEEd & fog
ca? cA? cAy
Ka = (1—0(): 02 mAmD:A,?I(Af;n:Am) (2.27)
== '
RISy oM o TyEnT

ARl o T AT o SRSy Fom %1 v #1, fhdt ot SgderTeea
A & A° A W AL, 1 GRS HE G99 ¢ 3o SfaRad A 89 &
T Wigdl ¢ W Ay T Ag, o HH A1 € al Telifeen et S gl Sgaera=ea
o fou sqe foaem feoisr qd e ot dwa 2

RO 2.4 H XU T stiemel i He™ar ¥ CaCl, T MgSO, & A, 1 URehe
EalEiy

Hesy oM 9 79 S § R
Acacyy) = Neger * 202 =119.0 S cm® mol ™' + 2(76.3) S cm® mol ™

=(119.0 + 152.6) S cm? mol™!

=271.6 S em? mol™
Anmgsoy) = Myg+ T Aoz~ = 106.0 S cm® mol™ + 160.0 S cm® mol ™!

=266.0 S cm? mol™

NaCl, HC1 T8 NaAc & T A, %F1: 126.4, 425.9 T 91.0 S cm® mol ™
¥ HAc % fw A° 1 wfwer Fifom)
Amiin = Ny + K = N b RO+ X0+ X0 =R =K

Cl™ Cl™

= ATE(HCI) + AT?l(NaAc) - /lT?l(NaCl)
=(425.9 + 91.0 - 126.4 ) Scm?mol !
=390.5 S cm? mol .

Bl CETETIA
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3EE01 2.9 0.001028 mol L UHifew 37l &1 =reishdl 4.95 x 10°S cm™ ®1 afE WHifesw
a1t ok feq £7 %1 WM 390.5 S cm? mol ' € dl 3Heh foraisT feemish w1 ufieher

ifra)

QAR 98

_K_ 495x10°Scm™! 1000cm®

yom _ 4815 S em*mol ™!
A 390.5 Scm”mol™

K=

—x =48.15 Scm® mol™
¢ 0.001028molL L

=0.1233

ca® _ 0.001028 molL" x(0.1233)*
(1-a) 1-0.1233

=1.78%x107° o1 L}

2.7 fod foe™ &1 =rerhdl aqd o e # w22
2.8 FA HT A, T H P Th k] JarEyl

2.9 0.025 mol L™ BT 370 1 =rerhdl 46.1 S cm? mol™! 21 S9eh! faaiie aen w& faasm
feerier o1 ufieem wife fam T @ foF A(H) = 349.6 S cm? mol ' T A\(HCOO) = 54.6

S cm? mol |

2.5 gBECat
ow A
AgazTEe

A fomm pd2

SEasTuTe W ¥ JHEe fafwar w6 o o fawa &1 9w 9 v
Tohall ST B AU Wbt RTINS e e SEnl | sgd wewyol
B B HeqH SEEeT el el W W U W HIR Hewe o Seld o
T & IR geiwRe Fafsd e €1 A Sl seeiel W DC fave e Wi,
Al Cu?* T hefte (U1 EfvE) W faasia g1 & ud Frefatea sifafwan
Hfeq it 2

Cu*(aq) + 2e” — Cu (s) (2.28)

IR o1 hefte R Faiftd eidt 81 Tfie W SR cu?t el o, Fefefaa
srffepan g aRafia grar 28—

Cu(s) —» Cu?'(s) + 2e~ (2.29)

39 YHR HIW (dfen) TAre 9 faef (sifedfied) & @ wd hedie ©
freifya (erafed) Bl 81 o8 S ST wehd w1 3MeR @ e 1gg sim
1 3=d Y5l o HIW F SKeA ST &1 G FIWR H TAS o=@ <11 € i
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R Fellfed e W el el € U 5 iR shelie W Heifud g 81 sga-H
e S8 Na, Mg, Al 37f% fSeh forg swea T@mafes sro=mes Suered =2t
BIT, Te8 TR W HId Y= o YA T g Scdifed shi Sl 2|

Tifeqn e AR wrgeti 1 STk G FAREES! o SEHeTTEE NI
Scaifed feran STl ® UE UoHEE i shEese s suttefd § gfufem
HTFAES o SEASTIEE gRI Sealfed fehal Sl 2

SEASTITEST & WIATHSE ULl
UTgehel TS Wem S 9 el degaeraee o HeHe ueii w1 =i feme)
3% 319 ST == o SMER W f THSA S Hehell B

He & dgderaue & frm- faer T SgmerEe & e &
gaeraeeT W faediol el oF gy %S A 1833-34 H o9+ wfRomdi i
frrefafed, gdam e & dgderveed o 3 fmi & w9 § yehiivE fawam

(1) 329 frgm- foe@ o gR SgaeToeed o @@t faged &1 A
eeTaeed (faerem o1 o) & warfed foga o® 6t "0 o Hernd
B R

(ii) feeft fam— fafi= SrgaeTaeet faeremi & faga 1 9um A1 yefed &
R goa fafa= agrel 1 9= 3R ™R qedichl SSME . (6T 6
TRAIUe FHM + EHEA 1 STIFrd hi | Yo Sl i §&) o6
FHM Bt B1 e o THg H fEeR Sy ¥ o 9id Syoed el 91 Th
g gefer T5fa 7 off fF Tk heltaeTd (TR A agdsTIeed det)
T AR Y e o1 Iue o1 (WMa: faeer a1 wiR) &f 961 §
foregd 1 A0 T4 o S off TRg SheltHHTd STehel Ty € T
T BAR U 376 feR ¥R (1) o Gid SUeled ¥, Ud Walted fagd i |
1 U FEfafEd Heu @ i ST HeRdl 8-

Q=1It
el Q el | 2, Sfe [ iR ® ud ¢ dhe | 2
SHATeRETRTOT =1 319w oh ToTu STegash T (A1 Sew) i 4nl soers
arfufsran 1 wisframd ® feRk wed 21 Scewoned fre erfufwar 5
AgT(ag) + € — Ag(s) (2.30)

fqear STl & U T & STT99d & U U Hiet Solaeil 1 ST
Bl 81 89 S ® T T Soieei W Ae9 1.6021x 107'°C o sre Bl
8| T TH T TRl W ST g

N, x1.6021 %107 C = 6.02 x 10®®> mol ' x 1.6021 x 107°C

= 96487 C mol™
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faea &1 39 A1 i P *ed € @ W W F ¥ e e ©
f=ehe U1 % fT 8 1F &1 96500Cmol " & s ofd &

frafafen somere sifafwmansti-

Mg* (1) + 26" —— Mg(s) (2.31)

AI** (1) + 3¢ — Al(s) (2.32)

o fau 7€ T ® for wh Hia Mg?* @ AP & fae B s 2 O
TR (2F) 9 3 Hicl Seiee (3F) 1 avdehdl Bt dE[erdEe gt |
Tenfed e fagd o (YeRR) U6 999 (Yg) o UM% o SRIET Bl
21 YIgeAl o SAEEI SeaeA § TR 50,000 WEHPR ok i S UR AN
o o St € S ee 0.518F Wid ¥ehe o Suel gl €l

SEE01 2.10 CuSO0, % faaa™ &I 1.5 R &1 o ¥ 10 fofe oo cRgaeaafea frar mm
whelfe W HEfid T 1 FoFmE 1 B2

2.5.1 AT F

A faam pd4

t=600s

MY = 9 x 99 = 1.5 A X 600 s = 900 C

sfafoRan—

Cu?*(aq) + 2e"—— Cu(s) & 3IIR, Tk HiA A1 63 g Cu i Haifad & &
T &6 2F o1 2 X 96487 C AW i STEAR SHA

31d: 900 C g1 f&fid Cu 1 3=\ H

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

FEANTIA o IR AUHfEd B ol Te1eif ki STereen qo g TSl o
TR W 9 e €1 A% seieiE AAfHd B (ST % fau Pt el Au)
I rfufern o fexm &) o1 wd 9% hael soiaRHl o Wid s1ean fas &1
1 HI 21 3H AR AR g sfufwerele @ A e sorels stfufwen o
o= oidl 1 39 YR Stfafhasiial ©d 3tfsha Seigiel o foy Sgderased o
I S-S B Hehd ¢ | SEAeTTse o Ic1g Sgastrse da H Iufted
faf=1 sifedfierie Ud 3TU=e TAeisT Ug 3ok AM® Soiaes fawel | R
T T Uk AR o agd THRe TehH @i H9d B €, Tg e
®Y 4 3o i el @ fop 3 e fawe woufed e wdia 61 e ue U ufifefy
¥ e fava (Frd sfufava s §) o1 wed ¥; 1 f & e
3R wfad = 2 2

SN AfE &H Tferd NaCl 1 Wi &< dl Sgasfase o Scas e
¥Tq Te AN T B Tl eAR U oheiel Uk A (Na) € S sheiig ™
379fed (Na* + e — Na) Bl 8 T T RO (C1) € S Ui W siiadiga
(Cl'—> 1%Cly+e) Bl €1 Wiean FNEs o Sl foeia" o Se[erase &
N NaOH, Cl, T8 H, S@E sd 81 399 Na* T Cl° o aifditea H* ud
OH~ 317 o foeimae @19] H,O it Sufterd g 2
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el | FrAfafad sAfafwanst & Aea oT9=eq & fau ol gt 8-
Na* (aq) + € — Na (s) E(e@a) =-271V

|
2

Helie W Al E°© 0 arelt sifafean &1 aiaar urd Bt §, o7d: e
X Frefafed sfafean =i 8-

H' (ag) +€ —» = H, (9) E =0.00V

!

H' (aq) + e — > H, (g) (2.33)
W H,0 & fodism gl H'(aq) S0 gl &, o for—
H,O (1) - H" (aq) + OH ~ (aq) (2.34)

3d: e W 2 fafeman (2.33) TE (2.34) & 4 o &9 | fomd s
TRl 71 gEfeTT—

H,O () + € — %Hz(g] +OH" (2.35)

e R Frefafaa s sifafwan gua -

Cl~(ag) - % CL(@+e E ., =136V (2.36)

2H,0 (1) - O, (g) + 4H'(aq) +4e”  Eg, =1.23V (2.37)

e W FH E° ol sAfufwm # ahud Ww e & s§ie S %
SR HI Cl™ (aq) oF TSR &I ga H adaar e =mfew) =g
FAferdisH 1 stfufase o RO Af9fHan (2.36) i aiFar o< el 21 2T:
Ty sfafsran f ghR @ Hafyd w1 S Fehdl e

NaCl (aq) D f90. Na* (ag) + CI (aq)

1
e W—- H,0(l) + € — 5 Hy(@ + OH (aq)

1
Tg W—  Cl (aq) —» S CL@+e
T srfafeRaT—

1 1
NaCl(aq) + H,O(l) —» Na*(aq) + OH (aq) + EH2(g) + 5 ClL,(g)

Tsal FAEl 1 A & U A s faval o T W A
TR (TR 2.8) H Ru T soeere fava imenfw few SR
T 3T o SEReTTEe § UHle W Frefalea srfufwma wefea €

2H,0(1)-> O,(g) + 4H'(aq) + 4e” E_ =+1.23V, (2.38)
250,%" (ag) > 5,0, (aq) + 2" Ey, = 1.96 V (2.39)
55y ST
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AT 92a

T gere ot H sifafwrar (2.38) 1 SlEd I B € Wy H,SO,
1 Ie0 Higdl W AR (2.39) i TTd W €l 2

2.10 4f% T enfeaess IR | 0.5 UHET 1 90 2 5 o fou yarfed Bidt € a9 9 § 9§ fhad el

Yanfed ir?

2.11 37 ¥1geti 1 Tk Gel Sy e SEherTse Fehtor g B
2.12 ffataa stfafsran o Cr,0,2” = o To Al o 999 o fau shonm o fagg 1 fhat
AN 1 STERTRAT B2

Cr,0,> + 14H" + 6e” — 2Cr** + 7H,0

2.6 ¥cfett

2.6.1 QIATHer St

FTe TS (Here)

5% =9 MnoO, +
(tire) T I
+ NH,Cl 7=

fera 2.8— T Eaqiys Yo
g fas & a7 °
IPTse SHele & i,
T BT BT Bl

WA fagH 56

FE ff 92l (T § T U W F Qs 9 Sviieg wd §) A o
ST & fored o 9id o &9 § ¥4 ¥ o €, Joid: Teh ool T 8 S (S
arfafenan =t THETeR ol i foaga o o o5 dt 81 fohg o=@ o W
IYART o TTT 36 Booh! A1 YHaE ol dIeq T YA | &ld 99T 6! aeedl
o arfuer Ufted= =&l e =ifew) 92l q@ra: < YR i el 8- Wi
Sl wd weEs 9efEi

werfer SRl & sififewan shad Teh SR il & 9o $9 Hg qh WA o 9%
a0 fHftna g1 St & we G YE | e o S Gehell| 3kt Ga fer-uffe
IR Ik e § TS 5eh STfahReh o A T eRAtSt el o A8 W S
ST 1 e w5 4 el U wtedl W yEn o o St €1 39 Wt o T
1 Teh IS Bl & S UArS 1 b ff hiar @ 91 e (YEEE) wi vg S
AR SR @ g SEEEE w FE G R w3, e w1
F © (Tt 2.8) 1 SeieRIEl o &= o1 TF I FAEs (NH,Cl) T
i aAEE (ZnCly) o 8 TR ¥ W @Al 8| slRie AfHiHaT wea ¢
WY T di-The €9 9 7 YRR 9 fora ST Herar @

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

g w1 AT | HAS + 4 9 + 3 ST s7ereen ¥ 37af=d gl Sl
21 rfafsan § Se= it Zn?* % WY Gopd [Zn(NHa),|?* oA 21 9
%1 fawa eFsm 1.5 V g 21

TR ot g 7=, wfeadt ofs SiE faga 1 w9 91 1 Sewgehar aredt
gt o fee Suged =it 8 (7 2.9) 1 3o fSioh-HerRl{l sterT THre o1 qen
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7432}12? (1) STFEeE
SiFIFRE Bl

2,62 WOEH SeREr
( Secondary
Batteries )

HgO Td e &1 T Selig 1 %1 &l 21 KOH T& ZnO &l T
AT Bl B WA I ol AR e € T g

THre— Zn(Hg) + 20H  — ZnO(s) + H,0 + 2¢”

HAS—  HgO + H,0 + 2¢” — > Hg(l) + 20H -
I 9a sAfufwa 9 yeR § Fefa # S e
Zn(Hg) + HgO(s) — ZnO(s) + Hg(l)

Yot fawd omem 1.35 V &l € de1 §qul s ety | feer T B
e T Tor eifaferar § wiE off o s T € gt qisan foere
T B o R0, 9d & §YU ®E Y H 9] Hehdll Bl

T GaH Ual 1 STANT o &% faudia f&en o fag@ om o yare g/ g
SR Y fR 9 WA § o S gehdl 31 U 3TeS] G el 3T
IR ezt ud =1 & Tl U TR Hehdl B G Hewqul Geras O o
HaEe o ® (Fam 2.10), o wmr=ra: oAl ©d s=ed | v feen
S B TEH UAS WS w1 W1 Bl @ qUl hHie e SrEeileuEe
(PbO,) ¥ R TC oI &1 filg Bl 21 38% Teweh 1A i farerad
AT hT T HIl S S Sl SwE H el ® A Frefotad I
afafsraTT et &

TAE— Pb(s) + SO,> (aq) — PbSO,(s) + 2e

FrE— PbO,(s) + SOf’(aq) +4H"(aq) + 2¢” — PbSO, (s) + 2H,0 (1)
30 YR helle Ue UAle sAfufsmanet i faae wy 9o stfafsman

frefafed 2—

Pb(s)+PbO,(s)+2H,SO,(ag)— 2PbSO,(s) + 2H,0())

Te— EDIC

9l I e W W afm
[ IhTld 81 ST © 91 UHE Ue shefe ot
FETT: PbSO,(s) Pb T PbO, H &&ad

ok
T HEEYU HuEe Wa fioRa
m$ Srefim e (Fr 2.11) % o ek
s frem ety ofe TuE ol 9 aifus € fohg
o fmfo o sifue 21 BW W @
/ \ w1 fowarfafty qen =S wd fewmmst &t
- ST w ek W B oTelt 3o stfafhensti s
JU— PbO, & 7% firg@ forega o & &) fewest 1 ufshan o

forT 2.10— &S Gargs 9

2N Al g sifafwen frefafed -
Cd (s)+2Ni(OH), (s) > CdO (s) +2Ni(OH), (s) +H,0(1)

57y SETETEA
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ferd 2.11— T G9: S I SR Sicit
saee] d, 79 GIETH a1 TRTEH rEeiaEs
T afeSid Wa @ Ygapa [Hahel heliad dell

2.7 Joet A|

forT 2.12— g4 91 & H, 3R
0, & IYFT FT
forga eI At 21

WA fagH 88

W@E/
gm—m"rﬁ//
RS TS

S HeA o fogd Scured Sgd et SuAnt fafy € ® den g% wguw
1 Th @ Wi ¢ UH g § Sferedt oAl (HEen, 19 A 9e) w5
TR S (I8 SO T SUAN U8t ST hl 3o I hi arsd H a5
o fopan St © TSrent ST EEd &l wee] for[ Saed o fhan S
21 79 WA © fF oot So1 et ool ) @Y 2 fogd e § aed
I € o SE! qer ot Afues 1 o1 U@ Wedl w1 il Hee @ e
fehHen] i TTAR Seioeiel T SYsd Sl ST Hehdl € U ScA&l ol
YA F& AR T S Thdl &1 UH oo Yol wl e
BIESISH, WA ol WAl S S| Sl o1 <8 St whi Eiel € ferea ot
o gREfdd feman S 2, $89 et ed Bl

oy AfY e 26 O | TIEgieH U TS o Gan 9 St a9
w1 arfafran =1 S fepan wman € (Tot 2.12) | 59 9 ol 3iell 3fafier
FEERH | foRd Iiell USH % oF A SN | @ T T 39 At
W Y Sl arsq <l GEfTd Y SHRT YA Fafet A o fa veia &
w9 | fopan T o1l Ao H elgeieH Ue SRS TGl o geigell i XY Hie
TARIS o WEIH U g Sl iedn eRgiemEe HeeH | yarted
ST 21 gelaie AR 1 R deM o fou gem fawfem wifem
Yoifeam o1g, SIH SAeh! 1 ToRiEl § THEE R S B soeRE
At = & W g

HAS—  O,(g) + 2H,0() + 46 —> 40H (aq)

TE—  2H, (g) + 40H (aq) —> 4H,O() + 4e

THY AR W R B
2H,(g) + 0,(g) —> 2 H,0())
S qek AfafRasht Ht YR St ¥, U AR HE FHA | S

T Y go | fSRT qeqT 409% B 7, $oF T 70% <ol o WY
forga Scifed et &1 Se Fedl w1 <erd S o foIu A geieeie el S
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SR e ATl o okt § wgd tfeen S=ifd g2 21 kT SUANT Al
H 98T o AR W TR T 21 $e O 9guv g B § U 9fas | s Hee
1 @A g 3R THR ok o Foll 1 Fffa T TR weror fhan mn ?)

2.8 ABROT TR G F AR FI SHAIES A UG F o @ § T A ¥ et

F A TN AR T S G, < HT T B, HIW T dded W I A
B, AR o b SN & T8 HoHAl, Yoll, Sershi daon engeh o w g
T3, TaRITent oie § o ISl i Toafiren erfd e €1 HeROT o Shul
B wiqed el Tua i g et 2

TR W, oq RIS 1 Solde SRy Sieigd & Sl € To ST
afieRTES o WAl B e T WeRor (W : fr S o wed €) Sl ue
g 1 Suftafd § B 1 WOl w1 WWEF 9gd Sied € W 3H qE:
A GRERAT B S Tohdl 1 AR W o fondlt o ok faeie T @
el STehTOT BIel § dl o8 T U o1 1 whiar € (Fest 2.13) e 36 e
freAferfaa sifafwan o oo Y Tohd &

TAE- 2 Fe (s)—> 2Fe” +4 e Ej o ey == 0.44V

TAIEST T T o Seioei, 9T oF HIeEdd | Hale i 91q o S T
R Ygud € qe o6l H' o115 i Sufterfd o otfedisH w1 Tqe i €1 (FHe
Sl & for HY @194 CO, o STt § e ¥ a1 H,CO, ¥ W i €1 STggeH
3T agHed | 3T o ST Sifedreel o 9 | gor ¥ +ff Suetsd =l
Tohd ©) | T8 Tl Trefeatiaa Sifafshan o ol heile o1 aiE STaeR Hidl -

HAS— O,(g) +4 H'(aq) + 4 ¢ —> 2 H,0 (1): E%0, 11,0 = 1.23V

T ATARRAT- 2Fe(s)+0,(g) + 4H '(aq) —> 2Fe” (ag)+ 2 H,0 (1); Eq4;)=1.67V

T I ATgHEH SeH SR Hg ST 3R SAfersh TR g
ik S § T S & S STorifSa Hiteh SeEe (Fe,04 x HyO) TR
S % w9 § @ 29 © U sEHeh Wiy € glEeieH P ;3 8 S

TR 1 Ik SFAfF @yl g1 THY 7 hadd ¥ K 9wd el @
Afug gell & 22 A AR & FRO1 fRE Teeyel wew o Fifena g S
TeeTeT I Uk H Heg foerdt 71 TeRek iy 1 98 wa fafy ], anfeare
g 1 IgHSA o Geh H 7 3T 31| I8 T i Ue A1 3T WA (S,
fagicT) o iftd ek a1 <1 Tkl ©1 U o7 W fafyr €, dae =7 fordt
37 U &g (Sn, Zn 3TT) W =ifed &A1 S AR B A1 I%g i & h
o foren & 9w o wk SgauEEts fafy 2, R o wE ug (S9- Mg,
Zn M) 1 I Toiaeie SUere I, S T WeNiia eleh o i Tl

FH B
forT 2.13— ¢l &7 SITRARTUT— Fe (s) — Fe*'(aq) + 2¢”
FrgHSe ’ a0 JTTTI— O, (g) + 4H'(aq) +4e” — 2H,0())
o geror

IS TR~

2Fe*(aq) + 2H,0() + %Oz(g) - Fe,04(s) + 4H'(aq)

59y ST
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qGARST T2

2.13 ST o SN W qaiedl w1 foi Seoi@ i U o G ol ki wife femantaty &1 aoi
i ifufeanst =t "erEar 9 Sifsu)

2.14 TESNH & BeH T84 ol H TP A S T amet ] 31 Ukt e
2.15 HUMEY foh o @R W ST o 1 SR Tk JYREEHTH el =1 JHA STl 21

BER\TT 20T e

T T AR STefeAaEel ol Tl oiel Sl o J& Eid Siaed g6 Sid hige, dot 3R 19 €1 Sd-o
YR T AT ST ST SR GURAT H1ed €, TETHR Sehl Soll shi STaverehal W S| ared |, Sl
1 Wi SR ST fIehTE oh1 YR | ST €1 SR SO 98 /AT T € TR il Seure e § W
Bt € 7 fop oo &1 e St 1 79 vedt @ € S € TR i ge g’ Sfaren et o <@ 9
I HTe SEAFAEE H & IR €| SHY Yol Sl T 1 a9 9¢ @l ¢ ql THY yaig 9t fuser
ol B U TN ol W G o 21 3EE WAl o TR o e &n § are o s ud &
T2 S T € €, S8 Ao, & qoid: g9 9 %1 TaW ¢ 59 YRR o Yoid ¥ o9 o T g6 e
e Ul oh TANT 1 T i i STEYTshdl 8| BESISH SUshl Ky e €; it s@eh <8 §
FHael S a1 ¢ I8 BESISH UR Sl g Sl o forieH @ W B =fEUl TH YR TESrS Sl
o Tk TIHN TS STIgUF Wi oh ®9 H FAN 1 S Gohdl ¢1 FET BTegor tefenet w1 ufishen
B I o SRHSTTHEA ¥ TEgISH 1 SR TS 69 Ul | gegied %1 <6 3H & 9fas § mgergel
B A S & eheich SRR Tagial T S 2
ARARA
Toh SEAUEEeR ¥ § I oifes geiaie deherase faaad (faoem) o fmfsa ®d 1 38 TR
YA Tl T T HeAqul Sesh SAfTh =eish a1 SRHsTIeed 81 SgaReEmafis el < YHR & el
gl Treart ¥ o U Toa: Yeted orfufeRar 1 TR St foRd e § =G Bl @, Sefw
AgAeTUTet ¥ ¥ faEm S w1 ST U owad: Yeiem fufwar wi wE § w21 uw Sugw
faere # Frmfia soeeie %1 A soeeis fava gEgie soiaie & g | uffua faan st 2,
fSreehT Ak fawe S /T STl €1 et 1 Ak fawd el T Ui o " fawel o 3R @ ura

ﬁo—mw%(Efwagzﬁg—Eim)ﬁﬁé?W%ma,ﬁaﬁ%ﬁm?ﬁﬁw&wmaﬁwﬁww

(Ar Ge=—nFE(eéa))QT>f e e (A,G° = - RTIn K) ¥ Hafd eid | soieerel ud dal o

fawatl 1 Fiza W i e wdw g & S 2

Teh SEAsTIEe! foerde sl =Teiehdl, «, IgdeTqeed i Higdl, faars &1 ghfd w@ a9 W AR Fwwt
21 HIeR SR, £, 1 £, = « /c R IR foman S @ Sl ¢ Her Widl @1 Wisdl g ok W
eTehdl Sl 8 Sefeh HieR =ITetehel dedl 81 Folel SgaeTasieal o foiu I8 Higdn 524 o e gl sedt
? Safeh aq foeraHi § oo agaeEedl o fou 9 9fg @gd oot @ Bl 2?1 hiewsy 4 arn fam e
YYASTTIEA HT S T R AR FeAshel S A F1 Ao’ Teihdieli o AeH & qod gl @ s
7g foifer Bl 21 58 Sl o Tards ARTHA ot Frem sed € U 39 e Suan €1 EaaerEtih
U o Sufeerd et o faga &1 Gerer ool gR1 eia1 © WXq TR0l Ud 1=ra= 1 Ufkan seiagiet
R B 21 SR T Fo W oo Tall o Sgd ST ®9 §1 U1ge w1 SRl ey €9 ¥ Tk
AT IREAT 71 SR fagid sEgeH-srefme o 9rd €

A foaH 6o
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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 urgst &1 39 %9 o =afed Rifve e o T TR &1 37 adui o foeeml | 9 gfaeeid
EZcild
Al, Cu, Fe, Mg ©d Zn.
e fEu T AR gereie fawel o YR W e 1 ST agdl g2 STTuEsh eHdl o % W sFared
EaiEy
K'/K = -2.93V, Ag'/Ag = 0.80V,
Hg”'/Hg = 0.79V
Mg”" /Mg = -2.37 V, Cr’’/Cr = - 0.74V
39 Treort Tl 1 <uiise foed Frefatea stfafsen e 8-
Zn(s)+2Ag (aq) —Zn” (aq)+2Ag(s), T FAEI—
(i) HA-H1 TR RUTHE AR 272
(ii) ¥t ® To@-om o o8 HiA 9 &2
(iii) T SeloRIS W BN orell Sifdtsman @ €2
FreAferfaa siffemansti ol fied=t Tl &1 i Ho-fawe qRenfad S|
(i) 2Cr(s) + 3Ccd”"(aq) — 2Cr’(aq) + 3Cd
(ii) Fe2+(aq) + Ag+(aq) - Fe3+(aq] + Ag(s)
IR sifafweet & fau A GO ud @ feemist w1 off o i
frafafaa ¥ai &1 298 K W I §H®WT U6 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(l) || H'(0.030M) | Hu(g) (1 bar) |Pt(s).
wfgdl ud o gieal W erertues SuE 6 o arelt s Well o Frefated sifufwmarn g -
Zn(s) + Ag,0(s) + H,O(l) — Zn2+(aq) + 2Ag(s) + 20H (aq)
sifaferan o faw A, G° wd E © 9 wifsm)
Topelt SregaeTasIza o oo &1 sl Te Hio) Sietshdl o1 IR S| Wigdl o 91 3ok Iied
&t fag=m ifsu)

298 K W 0.20M KCI faer@ &1 =retehdl 0.0248 S cm | &1 S9! HieR dTehdl 1 TRehad Hisul

298 K T T&F =aidhdl ¥a f99 0.001 M KCl faere §, &1 9fiie 1500 Q 71 4% 0.001M KCl
foetae 1 =TeeRdl 298 K ™ 0.146 X 10 °Scem ' @ d 89 s & 27

298 K R Wifeqn w=iige &1 fafq= @igdetl | =reshar &1 A fean w0 o siiwe
Frefafed g

isd/M 0.001 0.010 0.020 0.050 0.100

10°xx/Sm 1.237 11.85 23.15 55.53 106.74

Teft Figaeti o o A, o1 GRenetd shifSq T A, G ¢~ o A Ueh 3Teid Ei=ul A, 1 6 314 hifsa)
Bily ST
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2.11 0.00241 M THifew o7 ®1 Fhdl 7.896 X 10° S cm ' 21 HHT HioR Irashdl & GREHfad
FifS) Az Tefifesw ot & fau A2 1 °M 390.5 S cm” mol ' &1 W 3EehT fedem feeriss w/ €2

2.12 frAfafEd o Ta=am o fau fhar sTmemt &1 sTevashd g2
(i) 1 @it A”" &1 Al §
(i) 1 o cu”’ # Cu ¥
(iii) 1 "el MnO; & Mn”" ¥
2.13 Trefafad 1 9@ @ § fohad %S foed 1 smaveeman g2
(i) Wfed@ CaCl, ® 20.0 g Ca
(ii) Tfad Al,O; ¥ 40.0 g Al
2.14 frefafed w1 siadidd o fau fra Farg oy s 22
(i) 1 9 HyO &1 O, H
(ii) 1 Hi& FeO &l Fe,O4 Hl

2.15 Ni(NOy), % Teh Toera o1 wifed Seieeiel o ™ 5 UfmER &1 ¥R yarfed id g 20 e q@ fagd
araere fepan T Ni 1 femcl |1 chefre W fsifad Bii?

2.16 ZnSO,, AGNO, T8 CuSO, fae@™ arel i agastaset deii A,B,C &1 dviteg fhan T wa 1.5
R &1 foR@amy, 91 B & Shefle W 1.45 g faoor Feifud 8 ae ofaR garfed =i 781 faegaem
forde T9a T yaTfed ge/ Mafid iR wa e &1 g™ @ gm?

2.17 s 2.1 § f&Q T ame geeie favel #1 g § egHe ey fe wn Frefafea sttt &
de arffsan Hae 272

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

(i) Ag’ (ag) 3R Cu(s)

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

(iv) Ag(s) ¥R Fe”'(aq)

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

2.18 fr=fafea § o y&i® o fou Sgderased 9 W Scs <dsu)

(i) Toeer goraiel & Y AgNO, &1 el faerm

(ii) wife™ seiaeiel o W™ AgNO, 1 Seiid faera

(iii) wifeT™ giaiel & @Y H,SO, 1 a7 faemm

(iv) ife™ sereerel o |e CuCl, &1 St foeem

P TGARNEA TL50 B TR

2.5 E., =091V
2.6 AG°=-45.54kJmol ', K.=9.62 x 10
2.7 0.114, 3.67 x 10 *mol L™

WA fagm 62
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