12087CHO3

T Tk oh STEIAA oh TR STI—

Teh YR T 1 GU HY Hoh
T Tiear o SEdeTTEe el o e T
W{‘Hﬁ?ﬁ;

oot del & emf (SEA GTEH §o)
IR g TR THIRIUT i STIIge
T HhT U WA o Ak fava i aRefya
W‘Hﬁv‘ﬁ;

e o OFk fave, g sfafswan &t fisa
ot Te g9eh A freies | Hey wenfud
W‘Hﬁv‘ﬁ;

3R et ot UfcRiEehdr (p ) , =erehal
(%) TS HIeR =kl (A ) i g
W{‘Hﬁ?ﬁ;

AR (TAATIRA) T e
Tetshal | fa¥g T TohT;
SgasTIeRHAT el w1 =erehal J9H 1
faferi o1 v X GohTt TF IAHT AeR
TSt il IRepfad &Y ahl;
faoai +1 =Tcihdl U9 HieR  =etehdl
(U STV wTCIhdl) oF Figdl o WY
ufted o ifee i @ Wl TS 4,
(A IS A1 ST I TR R Arershal
(U9 U =TeTRd) I AR H
HehTl;

HIeSY o Ft gfqufd w9t @
Tk START 1 SHT;
FESTIISA o T Uel i Tl Gohl;
w3 Wi T gaEs SefEl
el i G T T F TR
TERUT ! TYNEETTF GhH o &9
Erksca

<)

)

“TraTatih ST el St 3e=T X & [o1q 9gad &1 S @ehdt &1
facima: faea St T WERT 37 TErEtieh SIS @i fReTad
& forg fomam < wakar & it w@d: STARa T&@T gt

FYIEEA T: gafdd THEtes sfufmaet § frifag sl
Y foga 3aRa wd fordE Sei oF W@a: Ayafdd TR
uRedd § SUE 1 teFEE 71 TR fav dgifae wd qEifies
T & foeri @ SuEnt 81 9gd 9’ oY, Hifeaw esglese,
FAR, TS T &= &g W) TR, agaEEtn ot
SN SN W B SRE wd d Gt qEEtie St agd
Foil # oRafdd #d & ws fafe= Suwwol wd g o
U &9 Y STEAN W o S ¥ St afafmarg
Sl W07 (efficent) M 3Te9 YU Xl 8, 31: SEEEEH
FT AT HE 3 Al oh SMOSHR, S fF wEERe &
fau @fera @, & fou Aecgol @1 o gohdl w1 Hifvre
U ufegss a1 3oeh fowia foen 5 9=/ g SRt o
T HER 1 Yol SR SgaUErEtih @ €, 3d: SgaErE
ek fdforga ©e SRfamed fama 21 3@ The § BW had
TH FP TeEU URME Tegei W faER &
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3.1 agamﬁlaa Fell XI & Uheh § H B0 ST UeA ! YA U9 Sy & 9) 5 18 I

ot g (fox 3.1)1 =% 9o Frefafeg e sfafea § scafsa qaates S &

agd o1 o iEfdd s 8
FERA 1 Zn(s) + Cu®'(aq) — Zn?"(aq) + Cu(s) (3.1)
% + g Zn®* qe Cu®* Al 1 Higdl T sk (1 mol dm™2)” el

i (e =) CFW F, Al sHent fagdia fawd 1.1 Vel @1 39 YR w1 e ol reaet @

=7

A WA FEd T
U Ui g oot ¥ o wh fauwla o fave @ sig (fot 3.2 ) W@ 9
_& -+ Srern S, o &9 <@d © foh aiffran qe qon erdl @l € S qoh o
fir & o w9 1.1V A 7 S, 59 fefa o sifafseen qoia: v St € e 9w
w1 forerr PR for@ uW yeifed At B ST fava | w6 ot eifafem gfg erfufeer =
fera 3.1 S=7er et forere T g Tt fewn & 9Rw R <t @ (Fom 3.271) | o7 T8 Tk STt
%ﬁmﬁ@; L B e TR 8 S S,
TR S TG foRvarstl 1 ST 1 o g3l § &l

. Eg<lWV Epp=1.1V ittt
L —mwmvwsiapan—— [ arpaian—]
£ s> > Y <«
—<—— O N~ €
e fagaum | e 1:2) S wﬁgﬁ_)am e
Zn Cu Zn Cu e 1
-ve s @i +ve N Zn Cu
L_J l | | J l l
ZnSO, CuSO, ZnSO, CuSO,
(F) Sb Ey< 1.1V (@) 54 E 4y = 1.1V (M) S& E gy > 1.1V
(i) oMl &1 yare S+ =g 9 (i) Toael Stgan fog@emn (i) oMl 1 YaIE HIW 9
FHIR B HI AR BT 7 o faga FT HE JaE T gl S &1 R qen fag@em &
il T I (ii) 9%, 9% @RE W)
(ii) T e W ¥ e € aen freifa grar & qen HIW, FwW
FHW e | Faf w21 Taee § o 2

T 3.2— @1 favs, EW,@WﬁrWEkﬁWﬁHWWW@W#}WW@?I

* gHfeed &9 @ &2 dal Gisdl & TH W g4 GlHIar 95 F1 ITEN B T TE Fisdr o STHAI! gt 81 aq faerd
T 7% Gigar & god gidl @1 3= Fene § o gqeh AR F SR 7T H

65y e
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3.2 Sede Ad

WA fagm 66

ST fon et S ST R € (e X, Theh 8), TodHl Uel Teh JegauEra s
¥a T S for T T et stfafwar S quEtie s w6 faEda e o
i A 21 TR g e T e A e s G e A
wiafa it 8, fomert Wex =1 o= faed St SR, v, e e
o IuEnT feren W ?

S Ul Torgent avi weel foman =1 e B, w U @ 9w @, foew
frefafaa e sifafwan et 2

Zn(s) + Cu**(aq) —» Zn** (aq) + Cu(s)

IE faferan |1 o1 o eAfufeanetl &1 SaeE © e 9 999 9d
sifaferan 2ar =1

(i) Cu?* + 2¢ — Cu(s) (3T9=aA 312 Afaferan) (3.2)

(ii) Zn(s) — Zn2%* + 2 (TR 37 31fvfeman) (3.3)

3 Afafepamd et Wt o & fa=1 9 | et €1 oo erd stffman
I RIS W Bl 8 Safeh fedienor o1ef arffeman fSieh Seieeie W el 21
Tet o A < 9T, o7el Wt 1 ST g off hEed Bl hI SelaiS i AT
714 U1 we T ToieRe & S o 9 ot %el S gkl 2

&Y fafs= a1e Seil o HaoH 9§ S Uol SISt STEEd oo Hell st ol
F Ghd &1 Tk o1 WA § wifeareh Soieie agasTosed o et () @l
21 Tl @1 Uet el W Uk dieeHiel Us U T & 71eqd § uifeish ar gh
2 Td 21 SHl 31 Tl o Sgheraeed fow 3.1 W @ e w9 9 5N S
Ted §1 wefi-weft <A & solRie Tk E agasTTsed § s ®d § U U
ferfeai & otaor g 1 SAEvIRAl &I B

Tl SaIS - JEAeITEd SRIYS W Hifereh Sl ygfa faeeE 9
fehcteht UTfcaeh Selgeie W ST 8 &1 Bl € o for 97 eFmefird et @eh|
I TG Soieis & g o TR Wi faerEd o el & w9 d W u™
SRIE R AR Bigd &1 Y et @ f5ed ff @ wHomefia @ gl
TEATETE] TR STATH o1 GFRIl Bl Sl 8 W S oot stfafsmansti shi qepfa
o IER Toiaie T o Wuel McHeh A1 HUMcHS SAEf[ el Sl 2l
TEIE Wd SgasTIed o Hed fawaiaR Sc= 81 Wl § S geteere fave
FEd 2l

o e1ef Her erfufsren o yge @l wieiST 1 Higdl sheiel Tk SehTS el
2 d soieie fawe &1 A soeRrs fawa sed €1 [UPAC o femmer
Mk TTeraA fawe o o1d A goiaRie fave el ST 81 oo da
1 = ord U, fored sttt g ], WA wedndt € ud faerad & qne
31 Tawe RO il 21 SEd o1 Fot Frad Srere g €, Sheig et
2 Ud 3Heh! fawa forer@ o |ue YTcHeh Bl 81 38 YhR Sl Soiaeiel oh Hed
Tk favreiaR gian € ue S € o = (31) feafa o g ®, soieei momess
IS ¥ ¢S Toiais 1 IR Yalfed 8H o &) foaerRt o yare skt fawm
TSl o JaTe 1 fKen % fauda e 2l
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3.2.1 soRE fawa

<hl AMUA

ot T % S ToiaRrEl % A favaiR Qo7 YT Fed § TS 59
diee # A €1 AeT fHE Sheiie T UHE o seieie fawel (stasE fave)
HT FAR T | Y Wl g aIgH a7 (emf) Fel ST T TH THT A H
Y I ¥ YeTed el 81 Wl Bl 376 98 Tiehd IRt € foh TedAt St i
foed Tw g9 THie & o 3R ud hefte w1 gEt iR foed ©1 feo At
&1 fore o fIu WRan ¢1q Ud dEaeTEed o T Uk SeAleR Wl Eieel
Td 31 SEEeTIEdl i, A 9% ol 9g gRI WS &U & df STk WeA 1§ SeAeR
@ Giwet, foran S 21 39 IRt o SaR ford 9t 1 emf ©FH gl
2 el < 3 ok o7 Uet o fawe 9§ ol SR o e 9o oh fave Wi Tt
fen < @ S fer—

Ega:Ew—Eamﬁ

70 frefefad Seetor grn wmemn T g

e arfuaferar —

Cu(s) + 2Ag (aq) — Cu**(aq) + 2 Ag(s) (3.4)
a1ef Wer arfurferama —

Selle (7=ET)  2Ag’(aq) + 2¢ — 2Ag(s) (3.5)
T (3RAP)  Culs) — Cu*'(aq) + 2e (3.6)

T 3@ W Gehal @ T arfufran aienor (3.5) e stfufsmar Tt
(3.6) I AN THIFIT (3.4) A1 ¢ T FHeeR Selaeie hefle i e qe FIR
RIS TS &1 e & widl €1 Ua & 74 yhR 9 e fea s
kel &

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

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

31ehel o1 ¥ o fava &1 Ao 7S foRen S wekanl gW Shaa 1 o1 Wl ok
fawel o 37X w1 1Y Tehd € TEQ Wl 1 emf W Bl €1 AR TH West W
T Toaeie (314 Fot) w1 fawa =aftd & of @ 39 qmer g o1 g
fawe T fohan ST Hehan €1 URAET o STTER A BESSH Soigeis A9 37
e &l (fo 3.3) Pt(s) | Hyo(g) | H* (aq) gR1 Frefua foran < 2, g@en fava
fefafea sifufean & gma g adi w=, 3 e e mwn e—

1
H' (agq) +e — 5 H,(g)

U BIESISH Soioeis | ®ifeTd =ish § olftd wifed Seieie Bial 2l
ToiTre Tl faead o Fmfssa aia1 € Td 39 W S TRgeH 19 93-9% &
S B BESISH 1 1A Ue Sediiehd Sl STeenatl i Wigdl, $ehTE A W
feer Tt St © (Fasr 3.3) 1 z@em a1ef © o foorm o gEeem 19 &1 T@
1 bar T BEESH 3FH 1 Higdl Th Hier gl 2l

67y STETCETEA
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H,(g) 1 bar
EEREIS
|

WA fagm 68

BEgISH Soiaie @i UAre (Eey aref det) den ferdt ol 9t i dhelie o
T W R TE T Tk U foi— Wk rRge seeRie | gedierd det foran
S Hehdl B, 1 298K W emf, S0 14 Wel o 9= fa9e 1 0H & 2
g Il 3R aTet 314 T i Tufead Ta sifadioha Tfeist i Hxad gentg
&1 a T d e, A ok & o G % W e, B9, L & TR
T 2l

EGe =ER —Ej,

el ES,, ¢ 1 A fave w6 EG, d@ ES, ST fe e o 3R
#1 a1t Gedl o T goRiE favwe 2

<fer AFE TESH SoEie @1 fawa ES, I @ € o:

EG =ER-0=Eg,

frfefad ot 1 ®@fYd emf 0.34 V ® S for fefofea e da
FAfafswan =1 A o fave o 2

e

Pt(s) | Hy(g, 1 bar) |H' (aq, 1 M) | Cu®* (aq, 1 M) |Cu
31el g Afafehan—
Cu® (aq, IM)+2e — Cul(s)

=6y, FrefafEad 9 @1 @ifid emf -0.76 V ® S o frefafad
e Y1 Afuleren & AFE oS faved o §d B

e

Pt(s) | Hy(g, 1 bar) |[H' (aq, 1 M) || Zn** (aq, IM)| Zn
31el g Afafehan—
Zn** (aq, 1 M) + 2e” — Zn(s)

v ferfq & A soeRrs fave &1 oA 9 3R S @ R cu®t
PF HY ST 1 g 8 ST 9 eTfed g W 21 58kt faadd wehe Hed
Tl g Steiq SWiea afvla A aRfeafadi § gEeer aA Cu 1 siiadied
TEl X TWehd (31 BH € ol e Tehd © foh eIZSieT T W Sl Wi
Afad T Tehdl 8) THAT Cu(s), HCl ¥ &l e 21 Tefes 3 § 98
e Ml U Stiediehd eIl © A R wgeer ol W1 Tl feufa o wees
FIeRre fave o1 SolcHer | SRTa shidl € foh erggior e1mam TS i stferdied
X Hehd € (1 b BEgeM Sl 1 eTdfed Y Fehal ©) |

39 Rt o ufed ® fot 3.1 o wgd e 9 &t o1 eifufwmeneti &
1 ghR § foran S gehar B—

9l gRE— Zn(s) — Zn® (aq, IM)+2 e
T TERE— Cu (ag, 1 M) +2 e — Cul(s)
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et g2t

el 1 WY Afafshar Siea srfafmenedl w1 A g @1 st
Zn(s) + Cu®* (aq) —» Zn*"(aq) + Cu(s)
¥ &l emf = E, =E3, —ES,
ES. =0.34V-(-0.76)V=1.10V

FHefi-mefl wifeTq & @l SE ae AR soieeie % w9 W Yge el
g1 o arfaferan o 9w T ofdl, Iq SRRt U sroeEA tffmae & fag
T gl 9 HIer o Ty ST e YEH S €1 SEeel & fon frefafaa
a4 Well § Pt 1 STAN B B

RESER eI Pt(s) | Hy(g) | H'(aq)
fSreent erdf erfufsren 8— H' (ag)+ e — % H,(g)
S ZoRe— Pt(s) | Bry(aq) | Braq)

forert a1d sfaferan 28— % Br,(aq) + e — Br(aq)

T SIS T T el € Tl o T e Heeiul Yo S ohe
Thd €| P A o1 I sroead sifufwmaret o foau uee soiaeie favd
o o grelt 3.1 ¥ e T 21 AR fad soaie w1 aee ol fava
Y aifirer BT © d SHeh! STufad STeren BRSNS 19 § sty Tl Bt 71 g
YR W, IS T Seioers fovd SeocHe Bidl € di eEgisH 19 S§ THeie i
Tfed steeen ¥ eifish Tt eIt B1 I8 3@ < gehdl © TR ARolt § vy
F1 AFS Soaie favd Seuan 81 g 3 & € o wopida T (F,) #
TIANEE A (F) ® orafad 8 &1 wgfa sifushad @1 sd: weeids g
Yeolad SdIeheh © Td GJ3iRiEe 31 Seoidd STq=meh €1 ofiferad
soiaRTe fawa =<an €, e 3fa & © R ofifersm s geferay stfediwra
2 Safeh fiferaw urq Sieia foeml o eerad STqeeh €1 98 @l S Wehdl ®
o aroft 3.1 ® 5@ 89 TR G A9 H SR AW 2 9 "EE sedaie fawa wH
BIA1 ST © ol ST o WY ATfhA o Wl SR w1 wfivis i e
&THAT dIgdl & el <A AR o TSt T SToEEA &7l Sedl €1 Sgd TEih
el 1 A9 ITAN foeeHl &t pH T4 w3 |, faerar oHAsd, S
e qe 3= ST 19 O U favafide sraeE § g 2l

3.1 @ Mg? | Mg &1 9% 3oeere favd o ffg yehR @ a2
3.2 91 Y TH 5 & U5 H SR Gothe o1 foeray W@ gehd &7

3.3 HAE TS fawe w1 difere 1 Frier w A 18 vered waEy S sree uRiefE § S
AT 1 SATRAHd T TR B

69y SrEERH
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ARUT 3.1- 298 K W HIFeh TaRS faud
AP Weld TS o ®9 §, U6 Sl %9 o ®9 § SURYd ¢; 19 Td o9 %A ¢ UH s ¥ <9 )

A Fy(g) + 2¢ — 2F 2.87
Co* + e — Co? 1.81
H,0, + 2H" + 2¢~ — 2H,0 1.78
MnO, + 8H" + 5e~ — Mn?* + 4H,0 1.51
Au® + 3e — Au(s) 1.40
Cly(g) + 2e — 2CI° 1.36
Cr,0,% + 14H" + 6e” — 2Cr** + 7H,0 1.33
0,(g) + 4H" + 4e” — 2H,0 1.23
MnO,(s) + 4H" + 2¢” — Mn*" + 2H,0 1.23
Br, + 2¢” — 2Br 1.09
NO,; + 4H" + 3¢~ — NO(g) + 2H,0 0.97
2Hg*" + 2" — Hg,> 0.92
Ag" + e — Ag(s) 0.80
E Fe" + e — Fe** 0.77
0,(g) + 2H" + 2¢ — H,0, E 0.68
I, + 2e — oI 0.54
Cu' + e — Cul(s) E 0.52
Cu® + 2e — Cul(s) 0.34
) AgCl(s) + e — Ag(s) + CI” © 0.22
’E. AgBr(s) + e — Ag(s) + Br €. 0.10
2H" + 2e” — H,(g) o 0.00
Pb?* + 2e” — Pb(s) -0.13
Sn** + 2e” — Sn(s) -0.14
Ni%" + 2¢e” — Ni(s) -0.25
Fe?" + 2¢” — Fe(s) -0.44
Cr’" + 3e — Cr(s) -0.74
7Zn% + 2¢” — Zn(s) -0.76
2H,0 + 2 — H,(g) + 20H (aq) -0.83
A% + 3e” — Al(s) -1.66
Mg*" + 2e — Mg(s) -2.36
Na“ + e — Na(s) -2.71
Ca® + 2e” — Ca(s) -2.87
K'+e — K(s) -2.93
Lit + e — Li(s) \ -3.05

1. wvE® E° @1 s @ f Ieiew g HY/H, 9 ®1 godl § yaa ST9aEd 8
2. erEE E° w1 a1 8 f% Yelew g H/H, 9 & ga@r § 3@ soaEw g

RIS RERIEET A
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3.3 aiga vd @ W g 1A § TR geteRie stfufmen o W weed Tl i Hier wigd
opfitesoor T THE B AEYIH & fF UE THE TA Tl A= A uE fF seiee
Afaferan—
M"(aq) + ne — M(s)

o forq fenglt st Wigal W Ak TESSH Teiae o Tl Al T SerRre T

=1 yeR freftd foran s 9ot o—
E . = E@ . _E [M(S)]
(M™*/m) (M2 /M) nF n[Mn+(aq)]

<Ifh M(s) T FIxdl, THE A S 7, TEfeTT—

_ o RT 1
) = )= v (ag)

(3.8)

Epne ® TE@ @ qftwfod e s1ogwn 2, R W fews

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

A A H Cu?* T Zn?' o w1 fRe off Wi & fore e fored 2

#reirs o fm—
Elcoc) = Byl = 31 hl[CuTl(aq)] (3.9)
trire & for-

Bz rz0) = Bl 1) % Zn+(aq) (3.10)
et fawa—

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

1 1
_ © RT - o RT JE—
= E(Cu2+/Cu) —'2F lIl Cu2+ (aq) E(Zn2+/Zn) + _2F ln Zn2+ (aq)
RT 1 1
= ° - E@ + el 111 - ln
Flewr e ™ Ha/zm) T 2F 0w (aq) Zn* (aq)

o RT, [Zn™"]

TE 3T S Tkl & FF E o, I 35, Cu* T Zn?* &1 Figal | fsfi
F Bl T8 Cu?" STl Y Wigdl dgH R Sgdl € T Zn?* A A1 Higdl
qQH T E 2

Ty SRR
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HHRTOT 3.11 H W ST oh TR &l 10 H AR i W T
R, F % WA W@ W, T8 T=298 K W I8 9 YHR ¥ o8al St 2—

0.059 o [Zn?*]
2 [Cu?]

2 TErE % T ol ST W@ (n) WO T =ifET, 37 frefateaa

(3.12)

S]
Ecm = Ega -

To—

Ni(s) INi**(aq) ||Ag’(aq) | Ag & fau T T f= R @ o

S HRd B

RT | INi*']

~ In

2F  [Ag'P

TS TH A St itk
aA+bB—""— cC+dD

o forg =i g = yhR O faelh s gehdt 8

o RT
En= Eqey - 77 109

S]
Ee = E(@a) -

RT . [CI[D]"

— © A
=E In (AT BP

@ " R (3.13)

Saeoor 3.1 fr=fafeaa sifufean ot 991 =1 fefug sifsa)
Mg(s) + 2Ag'(0.0001M) — Mg**(0.130M) + 2Ag(s)

TF E sy 1 THeH IS Ak E,) = 3.17 V2

gar M arfufeman ool 9 1 f wehR @ feran s gehar 8-
Mg | Mg**(0.130M) || Ag"(0.0001M) | Ag

3.3.1 & HHRT
¥ O feries

WA faam g2

@) =

o RT Mg2+
@) om In 2
2F Ag+

E

0.059 V1 0.130

= — (0]
3.17v 2 810.0001)%

=3.17V-0.21V=296V

g =@ "a (o 3.1) o iy &t a8 & fan s @t fr=1 sifafsan
Bt B
Zn(s) + Cu®*(aq) — Zn**(aq) + Cu(s) (3.1)
SH-SI8 W TERAT © Zn?t SMEH Y Wikl sSgdl Sl @ wEieh Cut
ST sh1 |gal et Sl 81 36 S0 Wet 1 dieedl, f sieetiiet gr vel
S Gkl €, St St 71 9 9T 99 Cut T Zn?* 191 shi Qisdr feer
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B St & Uo dlieedier g1 USHish <9idr B 71e 3T e € R sfufsman o T
Toqfyd &1 g1 €1 39 STaeN § S Tl i 7 yaR o famn s gk

o
2.303RT [Zn2%"]
E..=0=E._ — lo
(Fe1) (@FT) 2F g [Cu2+]
2.303RT [Zn2%"]
,E. = lo

TR e W,
[Zn®']

o) = Ke afafean (3.1) & fag
31d: T = 298K W 3T FHRU &l 94 TR 4 fomar s wehar 8—

0.059 V
By == — 10gKc=1.1V (B = 1.1V)
(1.1V x 2)
lo = "< _37.288
&K= =5 050 v
K-=2x%10% (298K W)
= w9 |,
2.303RT
E (o = log K¢ (3.14)

THRIOT, (3.14) 9 o O fava wo 9 feeris o o9 Tee <ol
21 38 YR sfaferan o foru e feemier, 59 o7 YR Ao Hwe e R,
I o G E° 9H 9 uRefad R S Gl 2

SaEeor 3.2 f=fafea sifufsran 1 g feeris aRewfaa wifse—
Cu(s) + 2Ag’(aq) — Cu®*(aq) + 2Ag(s)

S]
E(W) =0.46V
<l o 0.059 V
Egm =~ — log Kc =046V
0.46 Vx2
Tlog Kc= 5059y = 15-6

K.=3.92 x 10"°

3.3.2 JYAUEEE U TF Wobe | fopar e fogda wrf ot yerfed st wol foegdta fawe %
sTRTfRar 5 firsg T o SR B €1 AT T ool Ut ¥ sAferhan e @ =ed €
St STTETT T YO8 SSHAVIE AT BT oot 9l oh gRI foha T SehHvig

fitsst STl o el o SUER BT B1 37d: A WA I emf, E Faed 69 nF

73y SRIRERH
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s Afufsran w1 filss &=, A G =1, 7@

A.G =~ nFE ;. (3.15)

TE TR ® & Egy & @3 T9a 8, A6 AG T AEHS
TR ored © gt 7M 'n' ) el s 71 39 yer frefated
sifafsRan—

Zn(s) + Cu**(aq) — Zn**(aq) + Cu(s) & fau (3.1)

A.G = -2FE 4,

qen AfufsRan

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

& fau, A,G = -4FE,

Ife gaed sfufpaer wielis 1 disar T e 81, qd

S]
E@ﬂ) = E(@F{) SAd:

AG®=-nFE__, (3.16)
T UFR E o AT H T TF Hewa Ul SewTach T, sAffshan

e e 1 A, GO, I T Hehd 81 A,G° § &9 T Fefientor g0 &
ok 1 URee #T GHhd 2
A,G®=-RTIn K

SEERUN 3.3 A WA o foaT HHH TieRie fawd 1.1 V 71 frefafed sifafwan o forg @
fitest et o1 UfReher hifer)

Zn(s) + Cu**(aq) — Zn**(aq) + Cu(s)
S
8 AG°=-nFE;,

ST FHEHTT H n WA 2 B F = 96487 Cmol ™' T E, = 1.1V 3W:
AG® =-2%1.1V x96487 Cmol ' =-21227 Jmol' =-212.27 kJ mol™*!

Tt g2

3.4 pH=10 & fae@q & Hueh arel BEENH Seiaie o a9 o1 qieher i)

3.5 TH ¥@ % emf 1 WReher i, fe frafafaa sfufsn 2t &1 fen e 8 B, = 1.05V
Ni(s) + 2Ag" (0.002 M) — Ni®* (0.160 M) + 2Ag(s)

3.6 & Yo foud frafafea sifafean 2t 8- 2Fe® (aq)+21 (aq) — 2Fe® (aq) +1, (s)
F1 298K W R E, = 0.236V 81 ¥al Al i 7 filest ol wof wmer feeris a1
Yfshe IS

WA foam gtd
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faga & de@eTeRs foaadl ¥ weied R TR R 9 9d $9 16O
Rt e e €| fodid el 1 Wit 'R’ ® Frefud e s @
TS T8 3 [ohm (Q)] H A <1 7 S fF SI ghEAl # (kg m?)/(S° AY) &
T3 21 30 gIeR U 1 WErEdal ¥ W S Hehel € e ey wAifqes famm
o remgA o uRfea @1 ek #1 TR ot asg 1 fagdia fady SRt o |
o SHANIRT Tel STIIE e &k A o Fiacima! g &1 s7efiq

l l
Roc — orR=p — 3.17
4 OTR=P (3.17)

guut feeri p (3, U, rho) i WfaRreranar (fafire fady) wed
&1 THHT SI THTE AW X (Qm) B T SATIRII: SHRT T0edsh AT HHe
(Qcm) ot STEE H foran S ?1 HfF TUPAC 7 fafire gfadier o o @@
WfeRierehal U8 it IYIAT ol &, od: Yk o 3Nl o Ui H gW
yfeierehar 98 T & SUART &N ifdes &9 o feret ugred 1 gfeieena
TG 98 HieiY & ST T8 Ueh HI ol B U SEhT AT H1E h1 &hel
1 m® Bl 98 3@ < Ghel & fh—

10m=100QcmA 1 Qcm=0.01 Qm

Y R 1 =gchH, =Tetehed (conductance), G Hgaldl € Td &9 7
oY W F o

G= = — = Kx— (3'18)

1
R pl l

wTetehed 1 SI HEh = © 58 Wt 'S’ @ frefia fohan s @ we
7€ ohm™ (A1 mho) o Q' & qou Bl Ualerehdl 1 fdcid, TeTehal
(fafdTee =imeteRear ) e @ 59 wdieh « (e 91 1) 9@ W& w4 2
TUPAC  faf¥rse =retehed o € W =Tcfshdl I165 1 ST 1 €, 37d: 31
T T B wIelehdl 3155 ol € AN | =ietshdl & SI 95 Sm! € )y
T «, B S em” W e e S 1 ferelt ured Y S m! W weTshdl SR
€ A €, 99 T€ 1m el 8 T TR SFIIET FIE &% 1m? Bl T8
A ® % 1 Sem™” =100 Sm™|

AR 3.2 © FE @1 S Gkl @ foh eiehdl o WH § Il fan gl @
TS g8 T 1 Yepid W R e €1 qe 59 a9 e ool i et @
S8 W @Rt "o TR S @1 Wlethdl oh SR W UK i wTeiehi,
forgaRifer we stef=rererl & afiera fepan T 21 wrgent e faserget 5t =k
9gd Afush B o HRU 3 AIclh Fel Sl g1 he ST S HleH-sish

75y SaErEH
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AR 3.2 T A UETgl oF 298.15 K W SRl o HIF

T
Hifeam

IR (ra)
e (I1d)
e ()
I ()

Ha (7))
A

STt faeraT
2.1x10° IS A 3.5x107°
5.9x10° 0.1 M HC1 3.91
6.2x10° 0.01M KC1 0.14
4.5x10° 0.01M NaCl 0.12
1.0x10° 0.1 M HAc 0.047
1.2x10 0.01M HAc 0.016
arefemeTs
1.0x107'¢ CuO 1x1077
1.0x107'® Si 1.5x1072
Ge 2.0

(FTA-FoeT) , TS U o FEE q5aF N ForaEitie =T B 2l
ie, = el (Fatfree) onfs Sig uerel fomeht =eshdr sgd %9 g 2,
forgeRtelt wheem €1 Terel S fafaea, Sifta fafess, Afeem seee
fSTehT SiTetehal, STeteh! Ud fargadiferal & e it 2, arefeireres ®ead & ud
% HEEyut ol gared ¥l e ure, iR wikenfys w9 @ stfaencten wEd
&, I UfeRiEehal o 3Tq STeihal o1l 81 € Teel GHE ST o foh sheet o1qu
Td fHeTqE & wgd % amdi (0 to 15 K) W Sfieiers el €, W SRl sgd
T ffyer ugrel we fafsm siferge off @@ € S 150 K S/ S=a ardl w st
sAfererershar <9 2|

wrgetl o faregdiar =crshed &1 elifeaieh =1 SolariTeh Hctehed hed € aol 98
TSRl T TG o HRU ST 7 TSR Fethe = R 9 i 2

() g HT TR T F=T

(i) Wi TRETY] WA TR W wE

(iii) A9 (€ A9 M W HH Bl )

ToRH T R S T R ¥ TE R R @ e oW ¥, gt e
HeTeh oh1 WEEH SYUfafid Tedl 81 TRl o =leished i fepatfary stfueh
Sfee 21

* gAaifeh e dged — 1977 H A%-feifie, &R qur vieer 7 @i #1 fF dfafedv g & agasiair @
vichfafec g 9 a1 51 Gar @ S e ary & §9% d 1 W difead G9% TF =ikl 9 F oAl
21 3G a5 9gd © FEA1T Tgeih-TITH TAE T &, SG GAfTedl, TeAfwic aer derEie a8 difead qon aret
FTE1T TgTH U HIH, BRI TAT FHI-FHT Ae2ror, ST Tq e GR1 a7 &7 & FHRU GE=T e1gel &1
qo ° Seafy® g B0 € ST, §TH Bewl deRal @ o @edl 81 §6es SR §H arHiered 9| At T ot
gld & o1a: g99 e St selagifie gfFaal aor §g g alclt wifed e a9 Ghd &1 T agasl Hi @i o
fore de-fexfae, g a9 SRmREr H ¥ 2000 % TGEA fGE % Add [EER § R B T T

RIS RERIEET Ao
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3.4.1 Aok faeraAt
® STAhdT oAl

wifeigd Pt
- Folaie

ferT 3.4— T 3TT-377T JhR
&F FAHdl oI

T Tedd ¥ € WA B (Rel X1, Twheh 7) T orcafuss g wia o o o
1 H g Ud eREiedd e (~107M) ] € S fF 9 wgd ety
TAHd (3.5 % 10° S m™") WM Hd &1 YT A § Sl S W ST
3 Toe@m i 98 id € e faemm 1 ekl s Sl €1 faee o
Jufterd STl oF RO TR o wicehed bl AgASTIESA! A1 YA wieished
ed &1 dgasTaEe (Tatien) faeraHt & wrerhar fefataa w R
T

(1) foee T Se@eTTEed F1 Hf

(ii) ST STIHl T AHT TG k1 fIAFe areH

(iii) foe@® &1 Yhfd T SHH! T

(iv) FEFeTTHA FT T

(v) @9 (dM9 SgH R TE wadt 7)

o A T s foee | ffe ¥r (DC) wefed i T St
srffepaneti o RO THeh HueT URafdd 8 Hodl © (TS 3.4.1)1

B A & foh U geem fow (99) & 5 fordht srama wfedier o1 @) Ao
foran <1 weahar 21 fong fordt st faoem o wfedie o o e < g
1 HEA T IS4l €1 9 ¥ % T ar (DC) vaifed & R e
GES 95 Wl B IO I8 R T w1 enfes 9R @1 o= S A
e ot 9 Siier &l <1 Tehdl|l Ygell TS &1 e Yo 8 (AC) 1
TN ek B TR ST {1 S gue U foeie yehR o fesmed faw gu U
1 STAM HTeh B 1 Sl 81 SH U ] =eiehdl Yol Hed 81 =eiehdl Uel
%% feas o Suoey € wd 9 Wa fewrgd ot 3.4 # guife @ R

Hord: 3T8 wifeTd sish (wifed sheeiet) @ foaifua (gen fawfsm anfes
Pt o1 SEarEmEre faft gR1 seieeiel W fafed o s 2) < ol B
1 Tk STITET IS T &Fhel 'A' Bl © 31k I "1’ g0 W YU e ©1 T TFR
Toh s o1 et ' e TS 'A' ST HIE o &thel 1 hictd Bl 2l
o o 39 hiem w1 Siauy frefafaa geieo g faan s g—

(3.17)

Tl 1/A 1 U Teerisr el o1 @ 59 wdier G* o = fohan < 2
TE TR o ot Bl 0 TS Ik STATEY 1T & el W R e @ we
Theh! T e ! B 21 39 1 9¢ A %1 A T eF W ufehfad fean S
Thdl B1 1 o A 1 A1 7 fath ergfaurHe €; dfes ara 7 iy
off grel 21 Hel TEetieh i ENUAl Teel ¥ T1d =efehdl oiel foera ! =efehd]
U H A o SHRT iR AT HR T fRA S 21 39 Sevd ok forw 'H
grErrd: KC faera 1 Suan & € et =remehar fafa=t wigaret wd
R URgga ¥ A B © (WRE 3.3)1 9t ferie G 1 qa frefated
GHRTOr W A ST Hehdl B

Ly SR
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G* =RK (3.18)

[
T A

T 91 9 feerieh &1 911 A1 81 S W 89 391 39an fondlt off faerm
T FieRIe =1 Serehdl WO § Y Fehd &1 GialiYl /o w1 o T 3.5 |
TiE T T

394 < 9l Ry W6 R,, Toh IRadH1g 9fadiel R, TS 374 Yiale R, aredt
HeTshal Uel il ©1 IS forst Wk e, O (oscillator), (%= gl Ham
550 ¥ 5000 Ul i YehUe aTedl Jeamerdi ur (AC) o1 W) & ST &l

S 21 P T IUgH GgFF § (Th 2ShH A1 31 fae@ gfea) qen <« gg=e o
1 foega o yanfea &t Bt @ foot wqfera erar @1 5 uRfeufaar 5
fera 3.5 dgasrgeeg &
R, R
ferer o gl I TR, R, = 4 (3.19)
9T HT T Ry
HRUT 3.3— 298.15 K W KCl &l TTeTehdl UG HITR SATeAehdl
mol L1 mol m™ S em™ S m! S cm?mol™! S m? mol!
1.000 1000 0.1113 11.13 111.3 111.3x10-*
0.100 100.0 0.0129 1.29 129.0 129.0x10-4
0.010 10.00 0.00141 0.141 141.0 141.0x10"*

SRl T TTTehdl Hiet IUesy & T4 retehdl 9 § Sufterd faerme
1 HeIshed A1 Ui W € U gl S Gehdl B1 Tk R U o sufterd faera
&1 9o Relir g gfadiy 1 8 W faera &t =reear FEfafed wwiewon

Y & S Hehell B
KZMZQ (3.20)
R R ‘

T & faomas ¥ iR THr 9w ®, fafa Srherasedl & faeEAl #
TRl H A e oF Hora®y a9H dlel STAl oF SATANT U STHTY qen
ITeh! Wigd A1 fawa gaurer (Potential gradient) o 3TdTd ST o Haed
1 gfaen § R oh HROT B 21 37 Aifieh €9 G U siferk srefqol ufer
1 gRefe e Tevaeh €, f99 HieR =ethdl (UM ST0[ cishdl) HeEl Sl
21 T A, (M 3= orel) 9 fefid & €1 98 foed & =eswa 9
Freferfead gHie o gr Hag o—

K
WW=A,”=:

(3.21)

RIS RERIEET 2
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IRFT FHHOT | 4§ k Bl Sm™' H T Tl ¢, l mol m™> H =T
e ST @t A, 1 95 S m2mol ™! BNl TE A < 4T € e

1 mol m™= 1000(L/m? x HieRkdl (mol/L)
3d:

Ap(S m® mol ) = cSm)
mlS M7 MOl ™) = 550671 11 x Heral (mol L)

If 9 k T AEE S cm! TF gl &1 AHF mol cm ™ & d@ E,, F
e S em? mol ™! B 38 frAfafad gHihor o1 U= T 9Rehfad fora
ST T B

K (Sem™)x1000 (cm?® /L)
Werd (mol/L)
YA S FehR o A5k 9 fohy S €1 < s fefafad et
EN GG o
1 Sm?mol™ =10* S cm®mol ' =

A, (Scm? mol™) =

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

SEE0T 3.4 0.1 mol L' KCI fae™ @ W gU U =retshdl 9t o1 Uiy 100 Q 21 afx 3&
T 1 Gfad 0.02 mol L™! KCI faa&@7 "9 W 520 Q & df 0.02 mol L™! KCl
faeTa o1 =Tciehdl Ta HioR =Teiehd] URehfed ifsi@l 0.1 mol L™ KCI1 foe@m i

ek d 1.29 S/m 2l

gar Qo feerisr FreAfofaa atenor gru fean sian @—
U feeies = G* = ametehdl x Jfa
=1.29S/mx100Q=129m'=1.29 cm™
0.02 mol L' KClI fa@@ &t =rctehar = ¥a feeier / gfals

*

S _129m0 s sm
"R 5200 o

20 mol m™

Hgal = 0.02 mol L™! = 1000 % 0.02 mol m™>

K 248%x10° Sm™!
AR =Rl = A, =— = ——— =124x 10" Sm’mol
c 20 mol m
-1
famemd:, k= 222 - 5948 x 102 S em’!
520 Q

dgl A, = kX 1000 cm® L' molarity ™!

~0.248x107 S cm 'x1000 cm® L™

0.02 mol ! =124 S cm? mol!

79y SRR
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SEE0T 3.5 0.05 mol L' NaOH fae@ o shied &1 faga 9fadier 5.55 x 10° ohm &1 8k
=M 1 cm TS @& 50 cm 21 S9hT GfoRIEehdl, Srerehdl qe HieR =rerhdl
TRered sifsa)

3.4.2 Wigdl o @I
wTeTehdl T

A=7nr2=3.14x0.52cm? =0.785 cm? = 0.785 x 10 ~* m?
[=50cm =0.5m

pl RA 5.55x10°Qx0.785cm?
R = 7 Jq Op=— =

l 50 cm
= 87.135 Q cm
W=K‘=l=( L )Scm™
p 87.135
=0.01148 Scm™
Her =retshdl, A, = KXfIOOO cm® L™

_0.01148s cm™! X1000 cm® L
0.05 mol L!

=229.6 S cm? mol!
I 89 'ecm' & WM W 'm' & Y& A fafy= afvel 1 9fieem & =® @t

_RA_ 5.55x10° Q x0.785x10"* m*
U 0.5m

=87.135 x102 Qm

o= Lo 100 0
p 87.135
=1.148Sm!
com A = K = 1.148 Sm™
A = ¢ 50mol m?®

=229.6 x 10* S m2 mol™

AYASTTEZA HT Figal o IR o WI-F Fefehdl Td Aok =ershdl S o
e B ?1 SO T Yo <Al YehR o AgASTIERAl i Eigdl SeH W

MR TeTerar o Chd SHRT HE €1 THHT TH T2 | AR HY S Wehdll ¢ b TR HA

LSIRERERIGE

W U ST e U fagau o S ool ST i HE se St ¢ TRt
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= 400
CH,COOH

/(S em”mol™

- 200 -

A,

KC1

0 O.i2 0.i4
c'?/ (mol/L)"*

faT 3.6— ey fgaaa 4@
wHifeF o (g
dgasroeed) Td
wiefira  Fiuse
(T AT
fore ier =TT &
faadia ¢ =1 3E

ot Gigar W foreraa 1 =rerhRdl 39 foerdd o TRE SEdA 1 dleishe Bl B,
9 TR 3HE 30 W fod T ThE SR FIE &E%d o §1 wifeTH
TS o HEd @l T gl

g Frefafad afteor 9§ o 2—

G=%=K(A®lﬁﬁwmﬁmmcmﬁ%)l

fordl <t T Wigd W T faer@d w1 Hier SRl S9 faeeE o Vst
1 weTehed €, FSw SEeTasd o1 U Hiet ¥l € a1 S - 9 3T
T W fEord, A STIRY FE &% I1e ] SoigRSl o W W@l T @ oT:

KA

_=K‘
l

Am=

Hfh =1 T A=V (3Ta, ford deqerveed &1 Tk Hiel gei 81)

A =KV (3.22)

TigAT ¥ o T WieR <leishdl ! ¢| U1 Sqfey g1 & itk a8 ol
AR (V) Ff a5 a1 € food u Aiet deqereed Sufterd @1 98 e T
& fop T o a9t W e § gig « W e oiell Sl shi gl § el
arfereh et 1 Hifer ®9 © 591 21¢f 78 ¢ o <t g8 Wigdl W, A,, i 36 TR
R feFan < Heha1 © fF 98 dE[eTRed o 39 faeEd o 9 SIEdd
Tethe & fol Aershdl T oh TRER TS g0 W feord soiagiel o e W@
T € TS e S F1E &% Taq Se1 € T 9% faeee o 39wt
A 1 GHEITT Y Hoh ST SgdsTased &1 Tk Hiet Sl 8l Sie Qs
I 1 3R T @ B qe HioR Heishdl GG HieR Sefshdl el © T
7 ot £, § Tefua fman san €1 igdn oF @ A, § 9Rede Yol Td gaa

| JepaeTTEl § Ser-ste B 2 (P 3.6) 1

TeIe AT
Tee SEAITEAl % U, A 1 HF aqd % @ -+ ggar € e
frefefed ot grr frefua e s g 8-
A =E -Ac* (3.23)
& <@ S Hehdl ® T A A, 1 /2o fawlia emfiga e sy (fem
3.6) d &4, Tk Hielt W@ ure et © ST oid: @ £ UE @l -'A' o el
21 fau U foetes we a9 W R ‘A’ 1 WH AgasIIEd o YRR, Ui
oA o SgdeTTeed & fodiee ¥ S ¥AEH T HOTEE % Ee ) ek
T 81 21:, NaCl, CaCl,, MgSO, %a: 1-1, 2-1 T8 2-2 SEAeqeed &
®9H 9 9§ Th FhR & T St & fau ‘A’ 1 9F 9EE e 2

8y SIEITEIIA
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SEEe0r 3.6 298 K W fafi= wigdisti o KC1 faemml 1 Hier =reedie frfafed 81

c/mol L™ A_/S cm® mol™
0.000198 148.61
0.000309 148.29
0.000521 147.81
0.000989 147.09
TIfee & £, T ¢'/? o A7 e Uk dieft W 81 KC1 & fow £,ud A s
A 1A i)

gar & T WS 1 oNige o W OeH U @
c'/?/ (mol L™*)'/? A_/S cm’mol™
0.01407 148.61
0.01758 148.29
0.02283 147.81
0.03145 147.09

Ay (y-318)TH /2 (x-3187) 1 3Ter@ ot 3.7 | q@ien 7 21 I8 <@ < Gkl
2 for o o ww it R

Haw@E (c/?>=0) WBH UW § fF A= 150.0 S cm? mol ' T
A=-T@ =

fera 3.7— cVe & faeg A,
T gftedT

A,./(S cm’mol™)

87.46 S cm? mol!/(mol/L /2.

149.8
149.4
149.0
148.6
148.2
147.8
147.4

147.0

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

HIESY (Kohlraush) 7 &% ¥ael dgasTaseal & fow A, & OF &
werr Ty wd o Frafbaaret &1 s fman =i am fe Srheseat

WA faam 82
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NaX U6 KX & A° % WAl &1 it forddt off 'X' o fow e feer & 21
I F fw 298 K W—

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

mED) ~ “‘m(Na)

o o

T S YRR TR T TR

A NaBy™ A vac)™ Arz (KBr) ~

SRS Y&l o YR W I AT oh W AT T RICHTSIT
Fram faam wiemser & 38w & AR Ue Sedsiuded @i i
TIeR SATAehdl shl STk &N UE RUTEA o STERT-3TeN ANEN & AT
& eR Tefua fRar ST Fehdr €1 38 TR, IR A%+ T8 A% U
difeaq ud FARZS A i GiHd HieR Aeiehde g df Gifead Feigs i
Hwia HieR =rerkdl Frafafad THor g & ST Sl B

Ar:(NaCI) = /IONa" + 7”001’ (3.24)

A9 ®9 9% Tk SAeraEd foEisH W v, ¥FEE TS VRO &
2 9 THHR! HIH Aok =retehdl &1 FfeRed FeRo g T ST Hehdl a—

As=V2 +V A0 (3.25)

° 2 -1
AL e 1.8 S cm” mol

Tel 10 T 10 HUS: ¥ TS HUMEA i HHN Hio” Seishdd 2|
298 K R s Ml Td ROl o A°h o GRoft 3.4 # f&u 7w B

ARUT 3.4— 298 K W T T ol el W HH HIeR STCTharg

349.6 OH- 199.1
50.1 cr 76.3
73.5 Br- 78.1
119.0 CH,COO0" 40.9
106.0 sSo¥ 160.0

SR IELECe]

UHifes 37 S gl SgdsTIEd S=d Wikl W 3Ted foiferd e €, or:
FEATTTTZ & A, H a1 o Wil e, s /e 4 gig o Rl e @
IR Teh Hict JEAeTIsed aldt e & el e § 311 &1 e
Tt T 3T TRN §, IS STed Higdl oh GHIT TR R A, IS S
2 (fo3.6) 1 37d: Al H A, % I Figdl deh SfgdeH (extrapolation)
SN T T R S eheTl 3T qqa1 W (SR Wigdl ¢ — 0) JEqTIE
quicrr fereifer &l STl § (o0=1) W Sa v Wigal T e i =rerehar oA
#0 8 W ¢ foh sUeh arfass WA I TRl WO W1 "ehdll d: gad

83y SrEIEEH
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SRE0T 3.7

S&E0T 3.8

WA fagm 84

JeaeTEdl o fAU A, FHIOSY 1 AP % fAu @ st fam w@
SN FR I R ST Gehdl € (ST 3.8) | foRE off Wigar ¢ w A% forieH
H HET @@ A T GIEd ¢ W AR dGesdhdl A, U8 HHid Hie’ et
A5 UM o Hi=fhe T S Gehal B T TohH—

=" (3.26)

W B WA § T UEifesk ol S geel SgasTTeed o fou (el XI
Teheh 7)—

ca’ cAZ cA?
fa = 1) " Ay AL (A -A)
A (I_An;j An A — A, (3.27)
HICRTSYT oM & 3w

ARl o T AT o HIersy a9 w1 STE wY, fwdt off Sgaerieea
& SR o A° WH U A~ 1 URehe T G99 81 3Heh sfafe Afg gw <
T Gigdl ¢ W Ay T8 Ay, o O 1 8 df THifesh 3t S gl SgasTaseal
o fore goent o feris | & @t dad 2

gRoft 3.4 H fXU T kel H1 He™@d ¥ CaCl, T MgSO, & A, 1 UReher
ifsTa)

FHISy oM ¥ 89 S © T

AP cacty) = Moor + 283, = 119.0 S cm? mol ™' + 2(76.3) S cm? mol ™!
=(119.0 + 152.6) S cm? mol!

=271.6 S cm? mol™!

Apimgsoy) = Myg++ M- =106.0 S em? mol + 160.0 S cm” mol ™!

=266.0 S cm? mol ™!

NaCl, HC1 T8 NaAc & @ A, SH9: 126.4, 425.9 T 91.0 S cm? mol™
2l HAc & foau A° &1 ufiererd sifs)

o _ 1o o _ 1o o o o _ 1o _ 1o
Aiag =M+ K=+ A+ A - SO

Cl™ Cl™

= An(i(ch + An?t(NaAc) - An(‘)l(NaCI)
=(425.9 + 91.0 - 126.4 ) Scm®?mol !
=390.5S cm? mol ™! .
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3@E20T 3.9 0.001028 mol L™ tHifes a7t 1 =retshal 4.95 x 10°S em™! 21 It wdifes
a1t o feIq £ 1 M 390.5 S cm? mol™' € i gEeh fadisH feerisn o1 aReper
Hifsu|

al _K_495x10°Scm™ 1000cm®

= —X =48.15 Scm® mol™!
¢ 0.001028molL L

48.15 S cm?mol!
A

= = =0.1233
A 390.5 S cm®mol™!

ca’ _ 0.001028 mol L™ x(0.1233)*

K=
(1-a) 1-0.1233

= 1.78X1075 mol L71

qgAteET g2

3.7 el faera™ =t =t aqal o @ =4 Ted 82
3.8 WA & A, I FH T Tk kT gyl

3.9 0.025 mol L AgHiesh 370 &1 =aehdl 46.1 S cm? mol ™! 81 39! faieH o wd faeH
feeryer o1 ufterer shifew) faam @ @ o A%(H) = 349.6 S cm? mol ' T8 A’(HCOO) = 54.6

S cm? mol ™|

fehan ST 21 SgaREES JRT TERRCnsT e TEEfe Sa § agd Hecrgo
B B HYelaH SE[eTTeel Uell W Uk W hiW Uehe o wield faerad
WEECA & @ wiw iweis Ffor 2 §1 7R <A daeiel | DC fasa e s,
Al Cu?* P e (R0 AERE) W faafsd e 8 d fefataa sifafwan

3.5aga3|qaaﬁ AT el § Ot aifufea w6 o fau fawa 1 9@ g wgea
Aw Sa

Hfeq Bt 8-
Cu?*(aq) + 2¢” — Cu (s) (3.28)
HIM 1Y hefie W FH&fTa et 71 UHie W HR Cu®* ot o, fefafea
sAfafsran grr wfafid s 2
Cu(s) — Cu®(s) + 2¢ (3.29)

T YFER FHR (df) e 9 fooia (sfiEdEa) e § T s W
feifya (erdfed) eiar €1 =€ S| SiiEifies TehH o1 3MUR ¢ e o19fg hiw
1 3=9 Yl o HI H Il Sl B 3YG HIW Hl UAI o=@ el & i

85y e
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WA fagm 86

U FelTfed e TR el gl € U U5 W ohefte W feifud g 81 sga-d
¥Iqe S8 Na, Mg, Al 318 f5eeh foru Sugsr i o= Suorsy e
BT, I8 T W HA GFIEHA! o AgaiEEiTeh STEEA g Sedled i S 2 |
Giferm wd T uget #1 Sk Hifed FdkiEel o SgdeTaEed gr
Scqifed femean <1 € s ugfufem o wEienee o suftafs ® tgfafem
TS & SERSTIEA g IeaTfed fohal STl € (el XII, THe 6)

AT o HIATHR qeT

HIgehel TS Werm Ao & el SgaeTaeie o wislicash el o1 auf fema|
7% 379 ST T o SMUR W f THI S FhaT 2

TS F degdeiugeT o faw- foemdl Us dederEedl o el oh
JegaeTaeeT W ool el o qve T 7 1833-34 H 319 wfomHEi i
freAferfaa, gdam Hue & degasrased & 31 feml o w9 ¥ e fmam

(i) 928 fam- faga o g Sggerased o q@Efts fased &1 o
eI (faee =1 Tied) © vanfed fagd O E W % SO
=t B

(ii) fgdia fram— fafa=r Sgaerase foaami o fagd =1 Tam a1 yanfed we
R g fafe= ol &1 AE 3o qEEfe ot SeAHE (BT
TRAUSS FHM A hl I 5 H Yo SolaeHl ol 9&) &
THEI it 1 B oF THT H feR dEd U & Ui Sueed Tél 9 U
I yeferd Igfa e off ff T helimard (T O SEheTased dot)
T AT Y & a1 Iuge o1 (W= fHeer A i) & A 9
fore[d 1 AN Wl e S off Uq SheirHATdt ArSiehel STgEted 8 T §
A TAR T 37 feeR U (I) o Wid Sueied €, TS Weilfed foreq shi AT
1 T frefetEd 6 @ S wehdl 2

Q=1It
Sl Q Fedm | 2, Sefe I iR ¥ e ¢ 9he ¥ R
SRR 1 STI=e o T stawash fomga (2 staen) ot W soiRre
sAfaferan #1 wieframid w R Fdt 21 Saewond f= sifafean 3
AgT(aq) + € — Ag(s) (3.30)

fIeeR STl & T Wial & ST o [l U Hidl Soae i STewashdl
et 1 8H WM € fF T geleA W @Y 1.6021% 1071°C & SRR Bl
T oT: TH T TelaAl W STERT g

N, x1.6021 x107'? C = 6.02 x10*® mol ' x1.6021 x107'°C
=96487 C mol™
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fae 1 39 A1 w1 W Fed ¥ U Wy F ¥ | e ©
Hi=ehe TUMT o fT 89 1F %1 96500Cmol ! o &’ od 2|

fretfefan soagie sfamFs—

Mg* (1) + 2" — Mg(s) (3.31)

AIP*(1) + 3e" — Al(s) (3.32)

% fort o7 T ? foF ©F O Mg?* @ AP o fou g5 wwer: 2 Hid
TR (2F) 9 3 Wi oo (3F) 1 STevaehdl el Se[erTset ol o
Taifed TawT fagd o (TeR) wd 99T (Yhs) o OF% oh SRR il
21 ergetl o AT Scaed § RIS 50,000 PR deh Y ST UR WA
o o Sl € S e 0.518F Wid Uehs o aeR Bl &l

GEE0T 3.10 CuSO, % oo™ = 1.5 TR &1 o/ § 10 f4e qo oe@erysfea fwan =

Fele W HEfya HTR &1 g9 E = B2
sl t=600s
SET = ¥ XTI = 1.5 A X 600 s = 900 C
aAfafemran—

3.5.1 JEAIUET %

Cu?*(aq) + 2e"— Cu(s) o 3TIER, T H1d A1 63 g Cu Hi Fafa wH &
fT &6 2F A1 2 x 96487 C 3@ i TERIHdl THI|

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

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

AYATE ok IS TTeIfed B At UKl hi Feeeql de Y IoARIel oh
TR T 9 #d €1 9 seieie 2R 81 (ST o fy Pt @7l Au)
@ 9% Afaforan # fewm &1 a1 TS I8 hadl Seigel oF §id S1efen e &1
FM F 21 HY SR AR seRTe sl B 9 T9' soiaere siffwe o
fewmn o 21 39 YR Afufwaniiel we stfwa soerel & fo dgasee &
I STAT-TNT Bl Fohd 2| SE[ASTIEET o IcqE AgasTTse del o Sureerd
faf=1 ATt Re U 3TU=e TNeisT Ud 36k HMe® Soiaes fawel | R
F T gHeh e 9 Sgd TEETE YHH FEf 96 B §, W
w9 ¥ 3 o e € fon A e fawe woafea g wdia =1 e we uE aRtfeerfd
¥ stfaftaa fawa (S erfefaya wed ®) o gedl §; < & &7 wondl !
3R s = < 2

I A gH Tietd NaCl o1 T &L df dgdsase o S difead
¥ T A T B I8l AR U sheel Tk A (Na®) € S heie ™
arafed (Na* + e — Na) Bl 8 T T B0 (C1) ® S UHie W atferdisnd
(CI'— %Cly+e?) Bl 81 Gifead FiRiEe o weld faeem & Sgdstased o
4 NaOH, Cl, T8 H, 3c91€ &4 21 388 Na* Td Cl” & aifafied H* ud
OH~ @19 ud faame e19] H,0 ot Sufeerd g 2

87 SIETEIA
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hefie W Frefafed sfafmast o 959 o= o fau ol et o—
Na“ (aq) + € — Na (s) E(ew) =-271V

1
2

Hefie | A E © 7F el STafwan i akiad w2t §, 37d: e
R Frefafad sfafean gt 8-

1

H' (ag) + & - — H, (g E 4 =0.00 V

H' (aq) + e — 5 H, (g) (3.33)

Wq H,O & foriisH g/ H'(aq) S & &, =fy fap—

H,O (1) > H" (ag) + OH ™ (aq) (3.34)

3d: Thelle W = atfafswan (3.33) Td (3.34) o 91 & ®9 § fa@t <0
Hehdl 21 gEferu—

H,0 (1) +& — %Hz(g) +OH" (3.35)

e W Frefafad s sifafwan gae 8-
Cl~ (aq) —>% CL(@+e E ., =136V  (3.36)

2H,0 (1) > O, (g) + 4H'(aq) + 4e” E_, =123V  (3.37)

THe W w0 E° arch fafEn &1 adad o e ¢ suf S %
SRR i Cl™ (aq) o ATHHRWT H a1 § g e =nfeul wg
SRS 1 erfufawe o R sfafwan (3.36) 1 oad 9 st 21 ed:
gy stfafean 1 TR © Haftd 1 ST Hehdt 2—

NacCl (aq) — B9, Nat (aq) + CI (aq)

1
AT W— H,0() +€& — 5 Hy(@ + OH (ag)

1
THIg W—-  CI (aq) — 5 CLig+e

way fuferar—
NaCl(aq) + H,O(1) — Na'(aq) + OH (aq) + %Hz(g] + %Clz(g]

Tsdl UTE 1 THIEd L o U AME soideie favEl o T W A
T (Wi 3.8) H fau Mo seiee fawa wiieenfi few sm €
e el o JEAeTuEed § UHie W efalad sfufwans defed #)

2H,0(1)— O,(g) + 4H'(aq) + 46  E ;= +1.23V, (3.38)
2- 2- - o _
250,%" (aq) = S,0.2” (ag) + 26" Eg4,, = 1.96 V (3.39)

WA faam 88
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qqAteET 92

T Foerf ot | Ifafswan (3.38) i SEd W it § Wy H,SO,
1 $=d Figal W AAfEHA (3.39) I AT W et B

3.10 I U erfeaeh R § 0.5 UHTE 1 o 2 53 o fou yenfed et @ af aR § 9 fohdd seiee

varfed g2

3.11 3 “geti sl T G o1ET TSRt SgasTaseHt frepdor g B

3.12 fAfafea sifafear § Cr,0,% Al & T °id o 9997 o fau spend § fagq i fhat
T T AT B2

Cr,0,2

3.6 dcfelt

3.6.1 WAt Seiar

FEA B (HTE)

N &u MnO, +

(rg) ~ FH1 T
+ NH,Cl 9=

fer 3.8— Tk Haqias Yo
ga fa% & 93 F
IpTse e & iy,
1 F FT B

“+ 14H" + 6e” — 2Cr" + 7H,0

w1 ff S0 (aTedd § TEH TH A Tk o i Ut doftag wd €) A 9
518 &0 fogd o 9id & &9 4 990 ¥ o €, goid: T Teadt 9t © S el
rffepen =1 TEEtTR o i fagd S § aga <t 21 fohg St o g
ST 3 T T TeRT AT S S TR T i § e e TR see
A afues aferdd 72 e =ifew SefEl gerd: | weR # e e weifhe
coiteiiicipiecakcitel

e Sl § sifufswan haa Tk 9R B € 9 FS GHT I T o 9%
e fafeha &1 St ® T q: FE | T o S Gehed| 3qeRT G -t
I oh e © 10 gheh Sfiferehiieh o 18 T Yeredior el o A9 § ST
e B1 A W Y § gl we uiedl | gE o o St 81 39 9l § T
1 Tsh I Bl & S TS o1 % off iar € qen wie (%) #1 Bg S
R SR i SR @ wET @ i w2, el w1
et ® (Tt 3.8) 1 Seioiel & st o1 T IHIEY wikEs (NHLCl) T
fi# FES (ZnCly) & 79 T § 90 @ 2| s AfufFan sfea &
W 3% Wi B9 ¥ 1 yehR 9 for@r s wehar g

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

hele 1 afufwan § TS + 4 9 + 3 sAferdiertor sfereen § e7afad & Sl
21 Afafsren & S S Zn?* % WY Wl [Zn(NHg),|>" st 21 9
1 faswa o9 1.5 V 2 7

R Tt e 7=, wiea onfk St fagd #Y Sk W i SR e
Fferrell o forq Sz erdt & (ot 3.9) | 38 TSieh- Wil ST Ui o1 der

89y e
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LSS THE 2t

N\
//\\

AFHT droirs ¥
Ty (feam)

forT 3.9—qmr=d: g qRE
qa, S sTaamae a1

TRRT (1) STiFEe
SHFHHRE
3.6.2 Hugw Sefat
( Secondary
Batteries )

HgO T HTa- &1 T2 hefls 1 1 &l 21 KOH T& ZnO & T
IYASTTEA Bl 81 YA 1 gl Afufemang e & T #-

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

%eTg—  HgO + H,O + 2¢” —— Hg(l) + 20H -
Ty g sfafewan e vr 9§ fefua &1 s e
Zn(Hg) + HgO(s) — ZnO(s) + Hg(l)

e fawe o 1.35 Vel 8 a1 Gyl s orefy o feer e §;
Hiifr oy T stfufeman § g off @ oA 72 2 foment wigar foerem
H M % SR, ¥d &1 90w oTafy H 95 whdt 2l

T Ga@e el 1 IYAN o 915 faudid fgon § foga o o vare g/ A:
Safyd o fR 9 9 § o S gl 31 U 1) SEre Ol 3T
IR feTarst ud =St o =R Y TR Gehdl 81 G TEeyul HarEs el oS
FaEE o2 2 (Fast 3.10), Fo = e we gaed § g fRa
S Bl THH UAE o€ T S Bl € qUl hele oS SESTHES
(PbO,) ¥ R gU oI #1 fiIe 2l 81 38% Tewfer 31 i faera
IYATIG T T FIAT T S o ST H et € df Frefefad g
Afafsar a8

THIE— Pb(s) + SO,>(aq) — PbSO4(s) + 2¢

FAS— PbOy(s) + SOf’(aq) +4H"(aq) + 2" — PbSO, (s) + 2H,0 (1)
T YT S Te UAE Afufmaet &1 fiaemest g9y ga stfafsan

frefafaa g

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

e —— Fere

S i e W W e
IehTHd B ST © qe e T ohelig st
HHIT: PbSO,(s) Pb T8 PbO,H a&a

ST 2l
S TH TEEYU HEEd 9d fiohd
\mﬁ(é@,w Fefm d@ (fad 3.11) ¥ forert wr
oK . .
o= frew afy o Harasw 92 @ oifue ¢ fohg
) THeR! THior o etk 21 89 39 O
/ \ 1 feranfafyr den =St wd feearst i
38% TR REUCEIR R i | e arelt ot stfufsmanet
smofaw PbO, ¥ 7% frem forega avf & s fewarst &t ufsran o

farT 3.10— &g g9 9

WA fagm 90

BN arett gy sifufwar fFrefafed 2—
Cd (s)+2Ni(OH), (s) — CdO (s) +2Ni(OH), (s) +H,O(1)
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ferd 3.11— T §: STE¥H 97T SR Seft
saee] d, 79 GifSTq a1 e gseiaEe
o fEfeSid Wa @ Ygad [Febel Sheligd el

3.7 ¥t AA

fers 3.12— 47 91 & H, 3R
0, &1 3YTT FT
fergga S et Bl

u‘—mmlﬁz/
HW//
HOTCHE TN

o s W o Seae wga tfues Syant fafy € ® den 9w yguw
* Th oS Wiq ¢ U8 GE 0 St oAl (higen, 19 A ) i
THA el (IE HEAT) 1 STAN 98¢l Sl hl =4 &6 il ard | F&ar
o fopan St © TSrept SU eXaeA ol e foga ScaeA o feman
R oI R g e G L BT e e
T T o SEh! qeal o afues €1 oUW Wl w1 o wve @ fe
AfTeRTiehl h1 THIAR Teloiel T SUeTed il S Hehdl © a1 ScAEl i
JYAATII hel ¥ AR Bl S Ghel €1 TEH Hoadt Fedi 1 o
BIESISH, WA W Yl 31E S8 SefHi b1 <8 St ot ©tel &) faga ot
o uRefda feman s 2, S99 /et Hed 2

oy Aferh e 6 T B BEgeH Ud S o 9a 9 Sl 991
1 eafaferan 1 ITERT fRan S @ (et 3.12) 1 39 W i ST sTaie
FrieRd | fora ol UgH % o6 A S | @ T on 39 sttt
Y STl 97T Sl FEd Y SHHRT SUANT dfRel A o faw voee &
w9 U a1 T o1l Wel W BEgie e SRS TG o Sereell i T e
TARISl o WEEH W WiE g Hiiead sEeiedEs faoad o yenga feman
Sl B Soidere Afdfwar Y R ggH o fow gem fawfsa wifem @
Toifesm u1g, oW SOl o1 goiRiel § THEiE fwmar S 81 soeRis
sAfaferard i § T -

FAS—  O,(g) + 2H,0(1) + 46— 40H (aq)

TE-  2H, (g) + 40H (aq) — 4H,O() + 4e

T sfafwan 59 JhR B
2H,(g) + O,(g) — 2 H,0(1)

S/ qh AfAfRahi i AU B €, ¥ TR wE w T FEE
T HT gor | SR < 40% BT €, T oA 70% el o 91
o Scafed et 71 So Hell 1 el SigH o fAT U setaere gered 3=

N S S R
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I T AYASIEAT o Torehrd H wga A St gE ©1 ST SUANT Al
T 9T o AR W TR T B ) €A Wel WEuOl Yo i € Ud Wi § geh wee
1 TEA GU 3 TR o Lo Hell shi TG Y SHeRT qeqor fohan w7

3.8 BT TR H1GET F TaE F SIS A UG F T A& W HE M § Ao

HT AT | G H S I, S HT TG T, FHIW T Fefed W ER T H A
B, eIl oF h® ST 21 I8 el Yo, Sl qen uiget o o g
T3, fagivent o @ o et o1 STcfush &ffq Tgendn ©1 WaIoT o ol
&Y Sl el Tual i g el 2

TR H, og SRS Rl TeieR IH SR B ST € TS SHH
3feFATgE o WAl B TR 1 ROl (WHa: f5 S e wed €) el ue
g i Suftefd § g ?1 WeIRO %1 TEE 9gd Sfed © W 3™ ge:
YRR URERAT AT S Fehell €1 Wle | ot fopelt ar%g o oy wore
e SARTOT BIel ® dl o8 T UAIS 1 el wmtar ® (Fo 3.13) 9o 59 'w
feAfefiaa st o oFe T Hehd 8-

TirEe- 2 Fe (s) —> 2 Fe’ +4 ¢ Ej ey == 0.44V

TSl T W e gorae, 91g o HIEAH 9§ Hae $ o1 oh S W
W UgEd € de1 ael H' ST & Sufeefa o Sifaiist o 31a=ee hid 21 (HHeE
ST ® fh H 31&d CO, o it § ge § o H,CO, ¥ 9T 2 &1 BegieH
3 argHed H SUfterd 3177 3Trelal Sfiogel o el § Yo ¥ off 39T &l
Tehd ®) | T Te Frefeiad sAfafeman o R0 Shelie &1 e sFaer widl 2—

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

T SRR 2Fe(s)+0,(g) + 4H (ag) — 2Fe” ‘(aq)+ 2 Hy,O ();  Eyyy=1.67V
Tileh A § SEel S € S STt Bieh SRS (FeyOs x HyO) ST
ST % B9 U @ 3 € Td 3Eeh WY B BESeH SEA YH: S 81 W 2

TIROT 1 Ak TATHF Hecqul &1 THY 7 el o 1 o=d el @
AAfag qeif o T2 A1 HaR o wR o eegel ek o fHfera gn S
geleetl 1 Aok | Aeg ferd 31 Hemes Fiy a6t god W fafy 2, ek
Yag ! agHESA o Tk | 7 3T 31| I8 Tde i Ue A1 T WA (SR,
fogwer) 9 wifd Fteh fhan S evat €1 Tk 379 Tt fafyr 7, 9ae 1
3 TH 1g (Sn, Zn 37fR) ¥ 3=a1ad 1 S Afshd 81 A1 %] i & o6
o foren o 9 o1 U degauEEt fafy #, R e wH g (SE- Mg,
Zn NfE) 1 I Seraeie IUTTS AT, Sl T e Sht %] i T&f

HLA B
fera 3.13— 8 &1 ; AFHEHIUT— Fe (s) — Fe*'(aq) + 2¢
EIREEI ; D0 - 0, (g) + 4H'(aq) +4e” — 2H,0()
T geRor

ATIHSAT ATRAHIOT—

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

LSIREEEIGE
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qgAteET 92
3.13 =S o SR TRt Tl T 90 Sooi@ id €U o We@eh Hel i =S fharfaty w1 g
TErEfe Afafwanstl &1 Te™ar § St

3.14 TESNHF HI DEH 384 ol ° Y fha & T a1al I =9 T81ed sy
3.15 THART foh HY AR W S @ 1 HRO Teh SEaE@HTh def S+ JHE Sl 2|

B\ 28T FEfanSt

TdH B AR 1efeAeEe i WM o Sell oh A Elid SHaTeH 6 SR e, dt 3R T 21 S-or
Rl TR AT STIHT S TR GURAT FEd 8, TGTER ST Soll 1 Tagdehal off a7t area o, S
1 Ui Sfert ST fershT <1 SHHT AT ST €1 ST THH 98 W1 T © TR et Seare et | wge
Bt © 7 fop o7ef € o ot B1 eH vRd W @ 5 € TR (o wsy v’ Sfarew Sl o <8q @
I HTa SEAFAES H1 & RO 21 THY Yealt 1 Tag 1 19 9 @l ¢ a1 3HY ydig 9% fuser
oM B o HETHIRI 1 WR g ol €1 39 gl o fheR o freeada &5 °§ a1e o S v e
T2 S T 0 €, S99 rerdid, o quid: 9 ST 1 Tl 1 39 YRR o Yoid U o o foIu g e
I oAl o TANT 1 A FE R TR 1 TESISH HhT 3TEY foshey 7; Hifeh g8k S8 d
ehael Sel oA €1 I8 BIESIS ER Sl g1 Sl oh TS § WK BT 18T 39 Y BRSNS Sl
o Ueh TeehTONT Te STUSHeh Gid oF &9 H AN k1 ST Tehdl ©1 FET BRSISH ALY i qRemed
21 ST o EAeTTEE U TIESIeH 1 SIS Udl $o Wl H SIZSISH o1 < S &1 wias § wgegul
B A G & deheieh orEfauEEe fagidl 9 e §)

ARKA

Toh SRR Ut § § difers geeee deqeraset faome (faeral) # fmfsr wd €1 58 wR
IR Tl T Th Hequl Sk A wosh I SgasTEed Bl SgaErEtie 9ot 3 YER o g
Fl oot ¥ o U T Yeted orfufeRan %1 TwErates S faga S ¥ ®Ua g @, wetn
SEATTEEt el A TR Sl %1 SUAN U ord: Yo fufwRar #1 A § T B TH SugH
foeram o Tufisia soiaeie &1 A goaRrs faua TEgie soiaie o qiel o giwftd fan S 2,
fSrgeh1 Ak fawa S /AT ST ©1 Yot 1 A fawd el U6 U o A fawdl % SR ¥ W

ﬁFﬂTGﬂﬁT%(E?W)=E§m—E%g)@FﬁéﬁWﬁr%l,@Hﬁﬁﬁw&fﬂmaﬁwﬁﬁw
(Ar G”=-nFE, ) qreeen feri® (A:G” = - RTIn K) Y Heifed g 21 Seigeiel U gell o
fawei =1 @igar W e FHE oo g7 @ S 2

Teh AT o 1 =R, «, SgasTIed w1 Higdl, foeras w1 yhfa ud ara W ek wd
21 IR oerehdt, £, , W E =k /c GR R R 1 @ Sl ¢ Wer Wi €1 W g ok W
ekl St & STafeh AIeR iTetehdl Sedl €1 Folel Sgaeraszal o foiu a8 digdl s+ & e i oia sed
? Sefeh qq Tl § oo Sgaereeal & fau 7 9fg sgd ot 9 B 21 Siowsy |3 uEn R e
YA 1 I A W AR Heiehal 39 S H1 el =eshdiel o AEHE o qed gt ¢ fo
Tg foaifsTd 2T 21 38 3MTEl oF Tedd AN ot Fraw wed € U U e orguEn #)1 SgmeEtis
Yot § 3ufterd faerm o fagd 1 SeTer a1 51 Bia1 © WK SHoRdeRion TS Tq=aT k1 URRAl sl
W e 31 SefEt w $um A oot Uil & agd SHET ®9 €1 u1gel w1 GeRv SevEs ®9 9 TH
AT IREAT B1 SRt fagid srege-srefars o o &)

93 SEEEA
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3.1 frAfafEd «qsti %l 39 7 1 AEd Hite 96 39 Th S 1 396k @avll o foeed 3 9 gfaeenfaa
Hel B
Al, Cu, Fe, Mg W& Zn.
3.2 e XU T W Seiaie fawel o SMTHR W UIge i SR dadl gE STIEEsh eHdl o A W sFared
Fifsa)
K'/K = —2.93V, Ag'/Ag = 0.80V,
Hg”'/Hg = 0.79V
Mg” /Mg = —2.37 V, Cr” /Cr = - 0.74V
3.3 39 oo ¥a 1 <eniey Fored Frafafea st i -
Zn(s)+2Ag (aq) —Zn” (aq)+2Ag(s), 1€ waEL—
(i) HA-H1 RIS FOTHS AR 22
(ii) ¥t H foega-om1 & s ®E 9 &2
(iii) Y% Selaie W EM ael sifdfwan = 872
3.4 Trefated sfafmanet arel e Tel 1 A So-Ta9ea IRefod Hifs)
(i) 2Cr(s) + 3Cd”"(aq) — 2Cr’(aq) + 3Cd
(ii) Fe2+(aq] + Ag+(aq) - Fe3+(aq) + Ag(s)
S sAfafwEmet & faw A G wd | feertat w1 oft oET i
3.5 Tr=fafed dal 1 298 K W 7% 0 @ emf faf@u)
(i) Mg(s) I Mg” (0.001M) I Cu”"(0.0001M) | Cu(s)
(ii) Fe(s)|Fe” (0.001M) Il H (1M) | Hy(g)(1bar) | Pt(s)
(iii) Sn(s)!Sn”"(0.050M) Il H'(0.020M) | Hy(g) (1 bar) | Pt(s)
(iv) Pt(s) | Br (0.010M) | Bro(1) lH'(0.030M) | Hy(g) (1 bar) | Pt(s).
3.6 wigdl ud o= Yol W ercafeh SUAN § oI arell w2 el W frefoiea sifafwan et 8-
Zn(s) + Ag,0O(s) + H,O(l) — Zn2+(aq] + 2Ag(s) + 20H_(aq)
sAfufman o faw A, G° W@ E °© 31 sifsu)

3.7 ol deaerveea o faerm i =Tetedl T HieR =etehdl &1 TR S| Higd o e 3ok qied
w1 forere it

3.8 298 K W 0.20M KCI faera #1 =eiahal 0.0248 S cm | &1 S9! HieR aTeiehdl &1 TReed il

3.9 298 K W T =aiehdl 9 598 0.001 M KCI faer 8, &1 9" 1500 Q 21 3 0.001M KCl
foe 1 SrerRdl 298 K W 0.146 X 10 °S cm - & d a1 feeriss =1 ©72

3.10 298 K W Wifeqd FarEe &I fafa= digasti R Acwdr &1 A= fwa o fSoes eishe
Frreferfea 8-
igd/M 0.001 0.010 0.020 0.050 0.100
10°xx/Sm = 1.237 11.85 23.15 55.53 106.74

gt Wigast & U A, 1 URereid ST TE A, 9901 ¢ o He T 37erd @iau| A, &1 91 06 S
WA foam g4
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3.11 0.00241 M UHifess o7 &1 or@ahdl 7.896 X 10° S cm | 21 THH! HieR FTehal & iehfed
Fifsq) af Teiifes o7t & faw A2 &1 71 390.5 S cm” mol ' &1 Tl 38T fawis feertior =0m 2

3.12 frAfafEd o s9=eH o fau fohad e &1 stavaehar grft?
(i) 1 @t AIY &1 Al &
(i) 1 e cu” & Cu ¥
(iii) 1 " MnO; % Mn”~" |
3.13 frefafea # 9@ w6 § forad %S foea 1 smavaear et
(i) 7fed@ CaCl, ¥ 20.0 g Ca
(ii) TIfad Al,O; ¥ 40.0 g Al
3.14 freAfafad i st s o fory foha et fog srawas 2
(i) 1 ¥ HyO &1 O, Hl
(ii) 1 W@ FeO &l Fe,O5 Hl

3.15 Ni(NOy), & Teh T &1 wifeqn goiagiel o e 5 R &1 ¥/ veted #d g 20 e ae fogm
e R T Ni w1 et |0 heie W fAafya eni?

3.16 ZnSO,, AgNO; T CuSO, faerA orel €I Srheraset ol A,B,.C &I dvfleg foran w1 @ 1.5
TR 1 foR@eam, 9t B o shelie W 1.45 g faear faifud e @ o ganfed 1 w81 fae@em
foRd w7 9% YeTfed g2 Maftd wiR td S 1 599 = g

3.17 et 3.1 § U TG WM seleRs fawel #1 WeEl ¥ S @ey 5 @ fretatea sfamte! o
e arfafenan Ga 2

(1) Fe’'(aq) 3R I (ag)

(ii) Ag+ (aq) 3R Cul(s)

(iii) Fe™’ (aq) FR Br (aq)

(iv) Ag(s) FR Fe3+(aq)

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

3.18 Trefefad & o weish o foiu SgdeTTsed ¥ Wie Scig «arsy)

(i) foeer goaiel & W AgNO, &1 Sl faerm

(ii) wifeTm seiegiel & @Y AgNO, 1 Sefta foer

(iii) =ife™ gtaeel o WY H,SO, 1 7 faemm

(iv) wifeTH Seierel & WY CuCly, 1 Seftd faem

P TGATARET FRai B TR

3.5 E., =091V
3.6 AG°=-4554 kJmol ', K, = 9.62 x 10’
3.7 0.114,3.67 x 10 *mol L

95y SrEIErEH
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