ERE

TH Theh oF LI oh U¥ENR] $9—

Tsh JREE TR T T U F bl
TS oo o ShggeTTEe el o weA fave
Eh‘(‘élﬁ;

oot Hel % emf (IEA o€ &) H
TRHTH T T FHIRT FI STILH
T HhT U WA o Ak fa9a i aRefa
Eh‘(‘élﬁ;

e o Ak fave, g stfafswan &t fisa
ol Ud g9eh A feeies | Hay wenfua
Eh‘(‘élﬁ;

ek T st TfcRiered (p) , =TeTshar
(%) T HieR =rerehel (A, ) 1w
Eh‘(‘élﬁ;

AR (SEAATEEAT) T g
=Tetshal | fa¥g T FehT;
egaeTaEre faerl 1 STetsar JoH 1
fafer =1 aui & ohT TE IR AeR
AH AT 1 YRepfad T ohil;
faeeAl &1 aeear T HieR  =Terehdl
(FM S ATehdl) o Higdl o W™
ufted o Sifee T S Wbl TE 4,
([ T A1 TG T T AR Fershal
(U9 3TV ATeTRd) I AR H
Hehil;

HISY fog @ gfqufd w967 1E
THh STIATT Rl S
FEASTISIA & TS U& k1 GO Goha;
w® Wl To guEs «9eiEl T $oe
Tl &1 G T T HT TR
TEROT ! TYAEETH YhH o &9
AT Th |

)

)

“TETIE STATHATT foed St 3= F o [T 9gerd @i ST Tl &1
forenma: forela St &1 TR 39 qarae STRIfRaTei Fi foRefad e
& g fepar T @ehal & i T@d: @R T8l gidll”

TYRAEA T yafda qaEftes sfufweret o fifha st
Y foe Scaed wd fogdE oot & Ta: svefda TEmEte
RedEl | S 1 e 21 e fave dgifae we Wi
T € el o SwEnt §1 9gd 9 gy, wifeaw sRgieEs,
FARA, TN TS 3 9gd TR TP, SgadEtTes ot
SR Y ST #1 defel T G e i St B
Foit § uiafdd & € wd fafas sl we gl |
Aqh &1 W SN W AT S €| dgaEEte stk
Foll W1 (efficent) T 31eq YU BNl €, 37: AYAEEA
T AT HE A5 qhAIhl o AR, W fF qAERw &
fou giferd =, o fow weogel @1 ot Hohdi T iR
o ofaass o oo fouda feen o H=ror w9 iRt &
e WOR 1 ol SR SEeEEe g €, o1d: agatEe
T Al T fafawe fova 1 39 Uwhe | wW ohew
39 F© HeEU URIWE Teqe W feoEm |



3.1 aga-mﬁﬁa Fel X1 o T 8 H 0 ST Ul &1 Tl Ud FEifafy & aR o ug 9ok

e & (fedt 3.1)1 78 9o Frefafea et sifafean o scafsa @t st i

g ot | qRafda w2
FER 1w Zn(s) + Cu®*(aq) — Zn**(aq) + Cu(s) (3.1)
- égﬁ—um + SE Zn?" de1 Cu?* Al ® Wigal Th T (1 mol dm™®)” Bl

i - (e =) CFM g A gHen fagdE fawe 1.1 VOB ?1 39 R i gfe bl oot a1

AR A FEd 2
U Ui g oot ot ® ek foadia amr fava emmen se (o 3.2 %) w39
_& - wgrn WY, @ B9 3Ed € o erffshan a9 qeh wordl Wl @ 5 qo o
5% F @7 HIR & oG a@ﬁﬂal.lvqﬁﬁw,sﬂfwﬁrﬁﬁWW:wwﬁ%@f@a
1 forerr @R fog@ O yeifed et Bl ST fawe | w6 ot eifaftem gfg earfuafeear #
o7t 3.1 S77e7 51 57 99 . oz ferdi oo R 2 261 (Pt 3.271) | 979 78 W SeeEet
TN RIS e o vl ot 2 O ;e s A 7 e
TR S TG foRvarstl 1 ST S o g3l § S|

=7

ZnSO, Cuso, ZnSO, CuSO0,
() N Eqy < 1.1V (@) S8 Eoy = 1.1V (1) & E oy > 1.1V
(i) TRl &1 yare N+ =g 9 (i) soraReHl stuEn fagaym (i) TR *T1 YA€ SR 9
HIW B K1 AN Fa1 & 37 foga FT HE YA€ T gl S 1 3R qen fo@am &
i 2 T 2t (i) &, 5% zws W
(ii) T e W 9§ e & ae feifaa g & qe HIWR, HwW
FR Feie W Fraf i SRS | e €

a7 3.2— 9@ favg, Ew,@aﬁwé?ﬁvﬁaww#wéww@aaﬁamﬁwa?/

* gHfeea ®9 9 %2 a Fisal & A W g4 GHIdr 95 F1 YA BT Y T8 Fisdl o STIHAI! gidt 1 ag faera
4 7% qigar & god gldl @1 S=9 Fene § 3T gqeh AR F SR AT H
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3.2 Sede Ad

WA foae gbd

ST foh weel S S et ® (el XI, Theh 8) , e Uel Ueh SeauErd i
T & S fop U o Wi afafwan w1 et e a6 fagda st o
wUaRd L 81 39 g W T et aifufman w1 fied ot aga & o
e T e
o IuEn femen i 2

oA G, et avi weel foman =1 e B, wh U @ 9w @, foew
frefafaa e stfafean et 2

Zn(s) + Cu**(aq) —» Zn** (aq) + Cu(s)

IE sfafeRan |1 o1d ¥ sAfufwansti w1 SaNE § e AW §HU d9a
sifaferan 2ar =1

(i) Cu®* + 2¢ — Cu(s) (3= o1 Afuferan) (3.2)
(ii) Zn(s) — Zn2%* + 2~ (TR 3718 31fvfeman) (3.3)
I AffHaT S=ret el o | fa= A o e €)1 e ered st
IR AFIS T Bl & Safeh sttt ot aifufsran ffer soieeie W a2

el o A < 1, 31l Aot 71 TSt I off FEerd €1 B SIS i ST
7 91 TS i e & e ot 9 off Fer s " B

&Y fafs=1 o1 Tell o HaioH 9§ S Uo SiE! e Tedet el i
T Thd €| T e Tol H eifedsh soiaie SgdsTIeed § fesst (gen) el
21 31 o U e W U dieeHi W U e o wiend 9 efifeaeh qr g
I Ted g1 Ml o1 Tl ok deaeraeey foe 3.1 § faw@r T e 9 5N 9
Td §1 wfi-welt <A & SolRe Th gl agasTTeed W s Ed € u uE
ferfaai & otaor 9g 1 STavIwdr & 2|

TAF TR TEATR TS W HfEd A #1 wafa foaerm 9
ety eTfcaleh Seieie WX ST BH i Bl & e for =8 eMmai 8l Heh |
I TG ToieRIS w1 g o TR i faerEd | el & w9 H W ue
SRIE T SR Bigd &1 ygfa et @ f5ed ff @ momefia @ el
TTETETE] W SAETN o1 YR Bl Sl B el QA oot Stfafsmanati shi wepfa
o IER Toaie T o Wue FHe A1 HUMcHS SAEfE €l Sl 2l
TS Wd SgasTIeEd o Hed faweiat S g1 Wil € o geraRre fawa
Fed €l

o o1ef gt eAfufsrer o yge gt el 1 Wigdr e T T et
2 i Toieie fave &l " gelaRrs fawa wEd €1 IUPAC o FEamEr
Mk TUerae fawe i o1 Ak goiaRie fawe &gl Sar 31 oot da
w1 o8 o1 Uet, Fores rferdienton g 8, UAIE shedrdl € Ud faera o |me
TG fava Fomere i #1 gEd o1 Gt s eraeE g €, SRS Sheard!
2 Ud 3Eeh! fawa fore@ o |IUe eTcqes BIdl 81 39 YR S| Sieeiel oF el
T faaiR B 8 T S & few =g (i) feufa § B 7, seiee woner
TR Y R SolaE i ST Wellled B od 2| Tagaem o yare w1 fen
TSl o YaTe 1 fen & fauda e 2




3.2.1 soeRE fawa

<hl AMUA

oo e % | ToERIe] o a9 favald 97 [a9d Fea © T8 39
e # A €1 WeT fF9E Sheiie U UHe o Seieie fawel (sTaeee fave)
1 SR F1 2| TH WA JgT qTgF FT (emf) HE WA ¢1 TH IHA HA |
Y g U Yelfed el 81 Wl Bl 376 98 Tiehd IRU! € foh Ted-t St i
for@d THa &1 Ui &1 96 @R Td el i S iR fad €1 fied A
o1 fore o foIu WeRoan ¢1q Ue dgaeTeey o Hed Uk SeAleR Wl el
TS < SEHeTTEAl i, % 9% 90 Ug 5N IS gL e df STk HeA | HEAlR
@ Gy, foran S 21 39 IRl o oaR fofd 9t 1 emf €A Bl
2 Ud I R ok o1 U ok fave @ orff 3 o ord Wt o fawe i e
fean <t & S for—

E;‘m=E§Rﬁ—Ea—Rﬁ

70 Frefefed Seewor grr wwemn = g

e erfuferar —

Cu(s) + 2Ag*(aq) — Cu**(aq) + 2 Ag(s) (3.4)
a1ef e arfufemamg —

*ele (3T 2Ag7(aq) + 2e — 2Ag(s) (3.5)
T (3R Cu(s) — Cu®'(aq) + 2e” (3.6)

g <@ S Ghal © Tk aAfufeman gt (3.5) ue stfufwan gt
(3.6) =1 I GHIHTUT (3.4) 1 € To FHoeR TRl helle 1 dE qel i
RIS TAIe &1 e HE w2l Ud H 7 geR ¥ et fea st
kel B—

Cu(s) I Cu®*'(aq) Il Ag'(aq) | Ag(s)

TS & U & fF Emy = Ecty — Earty = Eag/ag — Ecu?*jcu (3.7)

3rohet 31d Wal o fawe &1 Ao A&l fRa S Hehanl 9 Shaa < 31 el o
fawal § e 1 A9 Hehd € THY Tl 1 emf W Bl €1 AR B @l @
T TerRie (37 Wet) w1 fave =t #) of df 3k we g o1 ded
fave T feran ST Hehan ©1 URUET o STTER T BESSH Soiais e 37
T &l (o 3.3) Pt(s) | Hyo(g) | H* (aq) g1 Frefua foran s 2, g@en fava
fefertaa et & " wwed Al ®), 3 e fmen mn -

1
H' (ag) +e — EHQ(g)

0Meh BIESISH SRS | wifeTd =ieh § olftd @ifed SoieRie Bial 2l
ToiarE STl faead o Fmfssa o € U9 39 W S TRgee 19 98-9% i
S B BTESISH T Tafed Ue Seiiehd Sl STeenatl whi Wigdl, $ehTE HH W
oo @l Wt © (Fo1 3.3) 1 &kt &1l @ T forerem o 2Egiom 719 1 g™
lbarWE@mwaﬁW@Wﬁ%I
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H,(g) 1 bar

@ W
<
\
08
o
o
o
1 Y
e faufsa wife™ o
fua wife™ =
forT 3.3— 0% gl
seiale (SHE)

LSIRERERIGE

TESISH Selaie &l TAre (e o1ef der) qen fordlt SO0 ot 1 Shelie ok
M T TR 91 T8 T Ha 89— A seeer soeeie || gaderd 9 foaan
S Hehdl €, 1 298K W emf, TE 378 et ok era=E fawa 1 qH < )
A el AR a1el A8 ¥ Fi TUf=d TG SR THIeisT % AxAd S
&1 4 S St 1 foer, et 9iR % e At & T e, E2, | % R
g 2

© —_ (€] o
E(ﬁa) - E(R) - E(L)

el ES,, ¥ &1 A a7 we Eg, 921 ES, %I SMfed! T a1 R
*1 o1 el o AN TorRe fave )

<fh Tk BESISH Toiadie &l fave ES, T Bl ? ord:

EGe =ER - 0=Eg,

frefafea 9 %1 Wfud emf 0.34 V © i fr f=fafaa o 9«
sifafsan =1 A Soiere fave o 2

T

Pt(s) | Hy(g, 1 bar) |H*(aq, 1 M) || Cu® (aq, 1 M)|Cu
a1el g Afaferan—
Cu® (aq, IM) +2e — Cul(s)

T4 YR, TrefafEad 9 &1 wifqd emf -0.76 V ® Si o fefafaa
e ¥ Afufera & AFe soeRrs favd o §d B

e

Pt(s) | Hy(g, 1 bar) |H" (aq, 1 M) || Zn** (aq, 1M) | Zn
a1el g Afaferan—
Zn** (aq, 1 M) + 2e” — Zn(s)

g ferfq o A TRl fave w1 oA W 3R we @ R cu®t
P HY STl 61 qorl W STt 9 37afed e oid €1 Skt faadia wehd gera
T B STUiq ST Aol A IRFfEl | gEgee 3T Cu i Sifadiehd
TEl T Wehd (3N W TE i e Tehd B foh eZgieH T W S W
aferd # Hehdl 8) TET Cu(s), HC1 ® & o 21 Tefes o § e
e Al W oA Bl € 7 5 wReeE e 9 gEd feafa o oee
TIeRIe fawe 1 omesh W ST hidl € T BregieT o1 T o effaiisd
Y Thd B (A1 ek BIegisM A 1 3Tafed Y Fehal €)1

39 IRt o IRued | ot 3.1 ° T5qd 9 9d w1 o1d sifufwanst @i
1 gRR 9 foran S gehar e

a9 TERE— Zn(s) — Zn® (aq, I M) +2 €
T TeHRs- Cu®t (aq, 1M)+2¢ — Cu(s)




el 1 WHY ATl SHiek Sifafmeaned w1 A gt {1 g
Zn(s) + Cu®* (aq) — Zn*"(aq) + Cu(s)
¥ &l emf = EQ, =EG, —ES,
ES, =0.34V - (-0.76)V = 1.10V

FHefi-wmefl wifeTq & @l SE ey At Seieeie % B9 § WgE el
g1 9 arfaferan o 9w T oidl, Iq SRRt U eroeEe stfufmane & fag
T TRl o wTer o oy 7ot HeE YEH il € SeTel o forg frefetad
aref Tell W Pt T SUAN Bl &

ESERIECE Pt(s) | Hu(g) | H'(aq)

ot ond el & H'(aq)+ e > 2 Hy(@)

A SeiRe— Pt(s) | Bry(aq) | Br(aq)
TSRt a1l arfafemren %— % Bry(aq) + e — Br(aq)

e ToRTS Tl Sigd T Ul ¥ S T S ohE Hee el Y A
Thd €| P wAa 1 U e stfufmened o forw W seieeie fave
o O groft 3.1 § fxu u ) A fad soeee w1 uhe soede fave g
Y a1ferek Bra1 @ d 39T STafEd Sferee BEeisH T 4 S Tl Bt B 5e
YR ©, 9 e geleRie fawe seomeash eidl @ di eiggieT 19 39 T i
aTferd seeen 9 2ifish Lot eIt B1 8 3@l < Ghdl © T Aroft § vy
F1 A Soiaie fave Seuan 81 78 3 sl € o wEida T (F,) #
TIANES A (F) H orafad g i wgfa eifeskad 21 oma: wjeidd T
YeoIqH SRR © Ud GfSiES 39 Seolad STaeieh 81 ofiferm
TRl fava =Aau 8, I8 ST e © T offoem ST gectan sifeieie
¢ S ofiferem u1g St foreral & Yaeas STT=EE 81 T8 3wl S Hhdl §
o Aol 3.1 H 59 B9 IR G = H1 AR A 2 9 qEE RS ava w1
Bl S 2 el g o el St o el S 1 el i st
BTl Sl © e <t 3R o TSt 1 U= eTHdl Sedl ¢l dEd T
el 1 A9 ITAM foe@Hl &t pH Fd & H, faerar qowd, Sreameree
el qe o= ST 1 O U favefidt A § g 2l

TGS a&a
3.1 9@ Mg?' | Mg &1 OF% Toaeie fawd o fFg R A Sar?
3.2 T 9 TF TSIk o I H W Hohe & o0 W@ TFd o7

3.3 WA Soiaie fave w1 darfeest &1 Frieon s dF T8 vl Sy S e uRfefEl 3w
AT 1 SATRAHd T TR B
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HRUT 3.1- 298 K W HIFeh TaRS fawd
AP Weld TS o ®9 §, o Sl 59 o ®9 § SUfYd ¢; 9 T o9 %A ¢ U6 s ¥ g9

A Fy(g) + 2¢ — 2F 2.87
Co®" + e — Co* 1.81
H,0, + 2H" + 2" — 2H,0 1.78
MnO, + 8H" + 5e” — Mn?* + 4H,0 1.51
Au® + 3e — Au(s) 1.40
Cly(g) + 2e — 2CI° 1.36
Cr,0,% + 14H" + 6e” — 2Cr** + 7H,0 1.33
O,(g) + 4H" + 4e” — 2H,0 1.23
MnO,(s) + 4H" + 2¢” — Mn*" + 2H,0 1.23
Br, + 2¢” — 2Br 1.09
NO; + 4H" + 3e” — NO(g) + 2H,0 0.97
2Hg*" + 2e” — Hg,” 0.92
Agh + e — Ag(s) 0.80
E Fe’* + e — Fe** 0.77
O,(g) + 2H" + 2¢ — H,0, E 0.68
I, + 2¢ — 2r 0.54
Cu" +e — Cul(s) E 0.52
Cu®* + 2e” — Cul(s) 0.34
T AgCl(s) + e — Ag(s) + CI” © 0.22
‘E. AgBr(s) + e — Ag(s) + Br E 0.10
2H" + 2¢€” — Hy(g) 0.00
Pb*" + 2e — Pbl(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
APP* + 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 + € — Li(s) \ ~3.05

1. wvTEE E° @1 ot & fF Ieiew g HY/H, 39 &t godl § §ad STIaEad 8
2. tFTE® E° @1 ot & fF Ieiew g H/H, T &1 gol # gea smErw gl

W foam b8



33 aiqa vd T # T WM § T gereie atfufshen W v e wivig shi Hier wigdl
opfiesooT T THE 2| AE9IH T fF T8 T A Tl AR A uE s
Afaferan—

M"™(aq) + ne — M(s)
o TeTu fopdlt off Higdl T A SESiSH Seieeis o WUl Hq1 T Tl fave

1 &R frefua fRan T ged e—
_ RT _ [M(9)]
E(Mn+/M) E?MI”/M)_E 11'1 [Mn+ (aq)]

<feF M(s) T Fisdl, SHE TE St 7, saferu—

— O RT 1
E(Mn+/M) - E(Mn+/M)_E In [Mn+ (aq)]

(3.8)

Epne @ Te@ @ qftwfud e w1 o9 2, R AW fens

(8.314 JK 'mol ™) 2, F %2 fei® (96487 C mol™) 7, T ahfeed § a9
% T T [M"(aq)l, [M™(aq)’] == 1 Her |l e—

T ¥ ° Cu?t TS Zn2* TRE F fRE off Wigar & fow 7w forad 3

Spoive % for—
Elewon = Fer/o) %mm (3.9)
e o fem-

E ntyan) = ) ~ o m (3.10)
et fawa—

E s =E(Cu2+/Cu) - E(Zn2+/2n)

_ o rRT 1 RT L
= Tleu*/cu) “oF In [Cu%(aq)} (Zn2+/Zn)+§ In [Zn”(aq)}
o RT 4,1 n—

R 2F  [Cu* (aq)] [20°" (aq) ]

S RT, [Zn®"]

TE 3T S Tkl & FF E 4, IF A, Cu* T Zn?* &1 Figal | fsf
FI Bl T8 Cu?" Al 1 Wigdl dgH R 9gdl © T Zn>* STE 1wl
G W e
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THRTOT 3.11 H WIfdeh U o 3R &l 10 H AR i W T
R, F o WF W@H W, T6 T=298 K W 7€ = YR ¥ &&al Sl e—

_ge  0.059. [Zn*]
B = By =5 logie o (3.12)

2T serRIel % o Solaerl Y T (n) 99M e =feT, ofd: frefafad

Ta
Ni(s) INi**(aq) ||Ag*(aq) | Ag & fau &= wHem 74 &R ¥ ot
S Fehdl B

) RT [Ni%*]
B = Beam ~55 In Ag' P
TS T HE St sifafmar-

aA+bB—2 5 cC+dD

o foru T gt e geeR @ fordl ST ehdt 8-

o RT
E(fm)= E(W) — n_F an

_po _RT [CI°[D]*
- Y@ T hF T AFBP

(3.13)

Saeeor 3.1 frafafaa sifufea e 9@ & fefia i)
Mg(s) + 2Ag*(0.0001M) — Mg>"(0.130M) + 2Ag(s)

TF Ey BT IRHTH HIWC AR E 4y = 3.17 V&I

ga WM
M

E

3.3.1 & |
q am feris

RIS RERIGET A

SAfufsran ol T 1 T bR @ foran ST " 2
g|Mg?(0.130M) || Ag*(0.0001M) | Ag

RT Mg2+
= ED [Mg™ |

Tor ag T

0.059V 0.130
log 5
2 (0.0001)

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

I} =@ "a (o 3.1) o afmer &t a8 & fan s @t f stfufspan
Bl B
Zn(s) + Cu*(aq) —» Zn**(aq) + Cu(s) (8.1)
-S89 TERAT © Zn?t Al 1 Figal Sgdl St @ Sefeh Cut
Al T Higdl St St 81 SH GHT el i aieedl, T diee et g el
S Gkl €, St St }1 9 THF 99EIq Cu®t U Zn?* 11 shi Gigar feer




B Wt & e SlieeHieX g1 USHish <9idl B 718 3T o € o sfufsmen o T
Tqfyd &1 g1 21 39 ST § S gHir %1 7 yewr o foran s g

o
2.303RT, [Zn?*']
E..=0=E> - lo
&) (¥ oF [Cu?*]
2+
- E(ew) _ 2.303RT o [ZnZ]
2F [Cu“*]

TR e W,
2] _ g, sfefn (3.1) % T

[Cu*]

31@: T = 298K W ST FHHW &l 94 THR 4 fomar <1 wehar 8—

e 0.059V e
Efm == — logKc=1.1V (Egen = 1.1V)
X
log Ko= 1LV X2) _ 57 98¢
0.059 V

Ke=2 % 10% (298K W)
E= €Y H,

2.303RT
Ejp = log K¢ (3.14)

TR, (3.14) 9 o O fawa w9 9 feeris o o9 Tee <@
21 9 YR Afufwa & fau o feris, 59 o7 YR A9 999 719 2,
I o 9 E° OH § uRefod R 1 9l 2

SaEeor 3.2 faAfafaa afafs=n =1 9= Reis 9o sifse—
Cu(s) + 2Ag"(aq) — Cu**(aq) + 2Ag(s)

e
E(@'a) =0.46V
ea ° 0.059V
Eomy = — — log Kc =0.46V
0.46 Vx2

alog Ke= 5059y = 15.6

K-.=3.92 x 10"

3.3.2 JEYAUEEE Ua TF wohe | fohar e fogeda w o yenfed st wd foegda favd <
sTRTfRar &% firsg T o SR B €1 AT T Teordt ¥ ¥ sAferhan e @ =ed ¢
St AT 1 Y8 SEhAUTE T BN Troat det oh gRT fehan e Schwvita el

fire ot § & o SR 211 1 o1a: A WA H1 emf, E alfed 69 nF

Tl SRR



TS AfAfeRan 1 fies s, A G =, @@
AG = - NFE ;4 (3.15)

Te TR R fF Euy & @9 I9a 7, AT AG TF AEHH
FufasE o § fEE 99 0’ W R wa @1 weR Frefafe
SAffsRaT—

Zn(s) + Cu®'(aq) — Zn**(aq) + Cu(s) & fau (8.1)
AG = -2FE 4,

qen sAffeRan

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

& U, A.G = -4FE .,

Ife T SAffsmament Thefis &1 Wigdl Tk 3ohTE 81, e

(S]

AG® = -nFE; (3.16)
T UFR E, o HT ¥ BH TH Few Ul SrTaRa qer, sffwa

e fiest SsT A,G®, U ¥ Hehd 81 A,G° ¥ &0 =1 wefiertor g |
feorish o1 Uil #L THd 2
AG° =-RTIn K

SEERUN 3.3 A WAl o Tt AHE Teieie fawd 1.1 V 21 Frefafed sifufean < foe ames
fitest it o1 UfRehe i)

Zn(s) + Cu**(aq) — Zn**(aq) + Cu(s)
_ o
B AG®=-nFE; ,

ST FHIF W n HAA 2 1 F = 96487 Cmol ! W E[, = 1.1V 3W:
AG® =-2x1.1V%x96487 Cmol '=-21227 Jmol! =-212.27 kJ mol™!

qEAlRRA S2e
) 3.4 pH=10 o foe™@F & Hueh oTcl SESSH SoRE o fawd o1 TRehe ity
3.5 TF ¥ % emf HI WRevert FHif, fowt frafefad sifufen 2t @1 fen ™1 8 E5, = 1.05V
Ni(s) + 2Ag" (0.002 M) — Ni2* (0.160 M) + 2Ag(s)
3.6 T% o fogd frafafea sifafean 26t 8- 2Fe® (aq)+2I (aq) — 2Fe® (aq) +1, (s)
F1 298K T R E, = 0.236 V 2| ¥al ifaferan 1 7 firs ol wef wmr feeriss a1
qfehed SIS

WA faam g2




faga o SgasTTeRs fael o weed W TR 6@ 9 74 $9 i R
R e e €1 fagdia ufay #1 i 'R 9 Frefa e s @
Td T8 3 [ohm (Q)] H A1 <1 & S R SI 3hEal # (kg m?)/(S° AY &
T3 2| 30 gIeR O 1 WerEdl ¥ W S "ehel € e ey wAifaes o
o 1A o uRfed 81 ek B Rt ot asg o fagdia wfade SRt o |
o SHANI T STIIE e &kl A o Fiaelleardl il 21 S7eifq

l l
chXorR=pX (3.17)

A feeris p (W, W, rho) ! wfarererar (fafire ufadie) wed
1 T SI 3T 31 WX (Qm) T T SRR : THRT STuadeh 310 TR
(Qcm) st swER ¥ femn S €1 JfF IUPAC = fafere gfwiy & wome w
URRITRAT US # Wl €, I YHE o MW ok UDl W TW
TfeRIerehal U2 hT &1 SUANT &N difdes &9 § ferdl g=rel 1 giaiershar
ITHT I UIY § 6 Tg Tk I el 81 TS $HRT UL FHIE I &k
1 m? & T 3@ S Fohel € foh—

1O0m=100QcmA 1 Qcm=0.01 Qm

HRRiE R 1 =JchH, ®elehed (conductance), G Heard € T &4
T4 T F -

G= = —=—Kx— (3'18)

1
R pl [

wTetehed &1 SI A e € fo wdter 'S’ @ Tt fohen s € wd
7€ ohm™ (A mho) M Q' & qoA Bl Weehdl 1 Ufdai™, STeTehal
( Tarfyre =rretercar ) wee © 59 wditeh « (k9% hian) @ 9| # B
TUPAC + faf¥rse =retehed oh € W =cTehdl Y165 1 ST 1 €, 37d: 31
g H BN HTelehdl I3 1 & SYAN | =erhdl o SI 99F Sm™' 8 /g
Wk, B S cm” H oFod fran St 21 foRd wsrel # S m! H =reteRan gHh
€ A €, 9 TE 1m el 8 T TR SFIE FIE &% 1m? Bl T8
FH W 1Scem' =100 Sm™

ROt 3.2 § I8 <@ S Hehdl © foh Aretehdl o AF | ST F9=ar it &
Td 78 WY & Yepfd W IR w €1 qE 39 9 9 g W f el et @
9 W THH Ao TR ST €1 STeiehdl o SR W Uil bl Serh,
forgaRifertl we stefererRl & afira fepan T B erqed e fasergedt 1 =tk
9gd fush B o HRU 3= AIelh Fel Sl 81 S Y S hle- s
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AR 3.2— FT FAME UGl ok 298.15 K W HAT@ehdT o W

EUgEa
Hifeay

IR (frar)
foeer ()
e (FH)
HERA (ren)

e (TAH)
A

ST faeraT
2.1x10° IS A 3.5x107°
5.9x10° 0.1 M HCI 3.91
6.2x10° 0.01M KClI 0.14
4.5x10° 0.01M NaCl 0.12
1.0x10° 0.1 M HAc 0.047
1.2x10 0.01M HAc 0.016
arefereTeR
1.0x107'¢ CuO 11077
1.0x107'8 Si 1.5x1072
Ge 2.0

(FTH-Food ) , TFTEe 6 5 FEE dgaF o ot = e 2l
i, = faedt (frfrew) ik S8 werel Skt Aokl sgd %8 & 2,
fargaett Fean ©1 Fo e 9 fofawa, <ifta fafasa, ifaem smiee
fSTehT =Tetehal, =Tetehl Ud fargeadiferdl o wed il 8, arefeiterer #gad € T
3 TEEyt ol Tt B g uee, faR wiRefus w9 9 stfaeneten wed
€, T UfREehal A1 19T Sershdl oTet 81 | e THE S o & Sheet eqY
TS fHeTqE & gd H ardi (0 to 15 K) W Sfererss gl €, W SAstehel 5igd
O ffyes ugrel we fafsa sifemrge f @@ & S 150 K 9 S=d ardi W) o
arfereeTehar g9 2|

gl o Toedia =ershes 1 wifcale o1 SiaRieh =eishedl hed & a2 78
SOl 1 T o5 RO B € SR A e W R s 8-

() g T THT T H=

(i) Wfd OATY] ST gt 1 wE

(iif) 919 (FE 9 FEH W FHH Bl 8)

T Th R 9 769 w1 &t @ R 9 froha 9 €, safau enfes
HeTeh oh1 WESH YU Tl 81 STeEIelh] o =eished i fehamfary atfueh
Sfeet 21

* gaifieh e dged — 1977 H A%-feifie, @R qeur vieEr 7 @i %1 fF dfafediv a & agasiaio @
vicifafecd7 agereh < a1 51 Gwal @ S EifeT ary & §9E H A+ W difead Tq% TF =erehal g H okl
81 Sge @15 5gd § A9 Ggci-=IeTh G T 8, S| GieAtdlaedl, Gelficr aer dieeEiE i 98 difeaes qon aret
FTAA1T TgTH YU HI, FESIST qT FHI-FHHT Ae2ror, ST Td el GRT a7 &7 & FHRU GE=T e1ge &1
g ° Seafy® g B0 @ FHITY, §TH Bewl deRal @ o @edl 81 §Hes SR §9H arHicred S| At T o
gld & ora: g99 e St selaeitie il aor §g g alclt wiied e a1 Ghd 81 s agasl Hi @i o
fore deh-fexfae, gR qen s H1 a5 2000 & W@EA fGAE & Ade [WEhR G [WEHd A T 9l

RCICERERIGET



wifeHIghd Pt seiaeie

gagd ar

({

wifeHiga Pt
-~ FeiFIE

forT 3.4— T 3TT-31TT R
& TAFHd G

B Tedd § € WA © (el X1, Theh 7) T orcafush g o o ot o)
e o BRSNS T SESiede $EE (~107M) Bd € i fh 3H wgd ofeq
ARl (3.5 x 107°S m™!) Y8 Hid &1 SgheTasd vl | Hiel 91 W ST
3 Toe@m i 98 #id € e foem &1 ekl o Sl €1 faee o
Iufterd STl o RO TR o weehedl o1 AgaeTasel a1 &S weished
ed &1 dgasTTEe (Matien) faeraHi &1 =reehar Frefafaa W R s
-

(i) foeme T SEEeTTEEA w1 TH

(ii) ST 3TIHAl T AHTT TG k1 fIoaFes areH

(iii) foeT@® &1 Yhfd Td SHh! A=Al

(iv) SgAsTTeE 1 Figal

(v) A9 (A9 9EM R I TGt 7)

o T qeh STt faerad W R ar (DC) wafed i R SRt
fafranatl o SHRU1 SHehT HEed qREfdd & HWehdl € (TS 3.4.1)1

TH S & o TR glewem ot (9q) o g foet st a1 we "o
foran <1 wehan 21 fong foreht emmafen faoem o wfey oo o e < g
1 WA T TSl €1 W 9 T T um (DC) verfed s W faemm &
o 95 Wl 21 SO I8 TR faerad i o 9RO o= 3 et 6
e foe 9 Sier =&l S Fehall Ygell A9 H1 THIEH YAEd 81 (AC) HT
TRIRT ¥ch ol fehal ST €1 SH 99 U fani YR ok fewmed fh gu o
%1 YA ek B HI ST B 39 B I =ieiehdl Uel hed ¢ =reiehdl ¥a
%% feame o Syosy € wd 9 Wa fewrgd ot 3.4 # gy W R

Tord: T e s (wife wewe) @ e (ge et st
Pt %! ot fafy g soerel R Fefed ffan s 8) 3 soieie B
&1 STk STTHE HIE HT &% 'A' Bl € IR A ' T T g e €1 3 TR
Tk &= o1 foeta ' e T A’ STYRY HIE % &Sthel ol hiciH eidl B
faerm & 39 wiem @1 gy Frafafed gdftetor g feon s 28—

(3.17)

Tl 1/A 1 U e el ol € 5 wdier G* ° = o e 21
TE TR o ot B 0 TS Ik TR T & el W R e @ we
Theh! T e ! B 21 39 19 A 1 A A BN W ufiskferd R S
Tohdl B1 1 Td A 1 W94 7 Tt ergfasrsie €; dfew a7 sifavedia
off Bre1 21 Hel e ohi FENUET Teel ¥ T1d =efehdl oiel foerd i =efehd]
U ARt o SHRT e AT FR A fHA S 21 39 Sevd o faw H
G : KC1 et o1 STan s € TS =meteha fafe=1 aigarei ud
W RS ¥ @ Bt € (ARo 3.3)1 ot feemish G 1 d9 frefated
GHeRTOT W A ST EWehdl B
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G* = =RK (3.18)

L
A

Teh 9R 9o feefish 1 UM A4 8 ST W &9 38T SYai fodt off faeam
1 Gfeie A1 =retehdl HI9H H Y Gohd ol YfalY HIYA s seren fus 3.5 °
T T 2

394 < 9l Ry T8 R,, T IRedHT Sfaliel R, Ts 315 Ufalel R, aeit

HeTshal Uel Bl ©1 BIge forst Wk <iferl, O (oscillator), (=4 g Hiam
550 ¥ 5000 HUI Yfd Hehvg orell el &Rl (AC) 1 Gid) o [ &l

3 21 P T SUgH GYEF § (Th BSHhH A1 31 foae@ i) qen <« gg=s o
w1 fogd o yarfed =€ it qt forst wqfera e 21 57 aRfeorfaa o
e 3.5 dgasrqeed &
R R
ferera o iy ST WY, R, = —L 4 (3.19)
T T el Ry
WRUT 3.3- 298.15 K W KCl &l TTeTehdl Ua MR STeTehal
mol L mol m™ S em! S m™! S em?mol™? S m? mol™
1.000 1000 0.1113 11.13 111.3 111.3x10-4
0.100 100.0 0.0129 1.29 129.0 129.0x10-4
0.010 10.00 0.00141 0.141 141.0 141.0x10-4

SRl TR TTeTehd] Hiet 3Uesd & o =retehdl 9 § Sufterd faerm
1 wershed A1 Uy WY € U gl S Wehdl B1 Teh o9 Ul | suferd foerad
o1 9 feerier wg 9fquy I g1 W faead &1 aeeear fefateg g

Y & S Hehell o
Kszg (3.20)
R R '

T & faomaew ¥ iR waE a9 W, fafa Srherasedl & faeEAl #
TRl H A foIeed oF Hora®y a7 drel STAl o SATaYT U STHTY qen
ITeh! Wigd A1 fa9a gaurar (Potential gradient) o STdd ST o Haed
1 glaen o f=Tar o SR giar ] 31 difqew &9 9w Aferen stefgol afdr
1 IR FET TEvT 2, fo HieR =eishel (W STU[H <letehdl) Hel Sl
2T A, (i v ore) § Fref[ #3921 98 fooad &1 aosd 9
Frrefefead e o gr Hag o—

K

Jﬁ?ﬂamw=/1m=z (3.21)

WA foqe g6



Y FHRWT § I k I Sm™ | TF T, ¢, & mol m™> H =
fman ST 1 A, 1 W5 S m%mol™ B € &AM < AT © R

1 mol m™>= 1000(L/m®) X Hie’kdl (mol/L)
3Ad:

Am(S m® mol ') = Sm )
mlS M7 mol ) = 760671 ) x W (mol L)

AfE 9 k HT AFF S cm! TE WgAT 1 AHF mol cm ™ & 9 £,
e S em? mol ™! B 39 f=fafad geieor o1 ST s Ufehfad fwan
M T B

K (S cm™)x1000 (cm® /L)
A (mol /L)
YA SHT WehR ok I Y fohy S €1 s e ffafiad gt
EN GG &
1Sm?mol!=10*S cm?mol ! =

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

A, (Scm® mol™) =

S&E01 3.4 0.1 mol L' KCI oo ¥ R gu s =retshal 9t w1 el 100 Q 21 9% &t
T &1 FfaE 0.02 mol L' KCI fae@a w3 W 520 Q & df 0.02 mol L™ KC1
faeTa o =Teiehal Te HioR =Tetehdl UReRted hifsi@] 0.1 mol L™ KCI foe@m &1

Freishdl 1.29 S/m 2
=or Ua feRie frefafad g gr e s -
T feerie = G* = =eIshdl X gauy
=1.29S/mx100Q=129m'=1.29 cm™!
0.02 mol L' KCI fae=a =t arcishdi = 3d e / gfaiy

*

_G_129mY s sm
"R 5200 o

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

K 248x10°Sm™
TR T = A, = = =124 x10*Sm%mol !
c 20 mol m
-1
famerd:, k= 220 _ 0948 x 102S em’!

520 Q
dg A, = kX 1000 cm® L™ molarity™

~0.248x10 S cm'x1000 cm® L™

0.02 mol L-! =124 S cm® mol™
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SEE01 3.5 0.05 mol L' NaOH forera o shiem &1 foed ufeadier 5.55 x 10° ohm B S
2 1 cm Td @& 50 cm © SHHT URRIEhdT, STeehdl qel Hiei <Teehdl ohl
TfRered sifs)

=al A=7nr1r?=3.14%x0.5>cm? = 0.785 cm® = 0.785 x 10 ~* m?
[=50 cm =0.5m
l RA 5.55x10°Qx0.785cm”

_ P _
R=12" =
A a e l 50 cm

=87.135 Q cm

— _ 1_ -1
ol = k= 5 =(g7135) 5™

=0.01148 Scm™!

K X 1000
HieR =retehdl, A, = — cm®L!

_0.01148S cm™! X1000 cm?® L
0.05 mol L!

=229.6 S cm® mol™
I 89 'cm' o TF W 'm' & & 4 fafy= iy @ afehem e =@

_RA 5.55x10° Q x0.785x10"* m*
(. 0.5 m

=87.135 X102 Qm

100

K= l ——QOm
p _ 87.135

1.148 Sm™!

50 mol m™

~ 1.148Sm™
M A, = —= —————
C

=229.6 x 10*S m2Zmol™

3.4.2 Aigdr & 9T AYASTTEZA HT Figel | IR o WIL-F Hefehdl o Aok =ershdl S o

e uftedd g 81 gaA T Yad S TR S SEdeTHed $i Higdl "M W
MR SeTRar o bl SHRT W €1 THHT TH T | AR HY S TWehd! ¢ o TIHT HH
TR R i TR A | fREum o S ATt ST % wen e S 21 R

WA foae g8



400 -
CH,COOH

/(S cm’mol™)

200

A

KCl

0 O.i2 O.i4
¢'?/ (mol/L)"*

faT 3.6— st faoraa 4
oHifeE e (g
dgdagEed) ud
qdferg  Feiuse
(ST FEASTTIL)
foTe TieR =TT &
fargdda ¢ &1 3eiE

off Higdl W foaerad %1 =eihd 39 faerad & SS9 1 S Bidl &,
99 R 3HE W W fod @ 3hE AW HIe %d 91§ wife ™
TS o Hed @l T gl

g Frefafad aefteo 9§ o 2—

G=%=K(Aqdl@=ﬁﬁWWﬁmmcmﬁ%)l

fordt <t T WiEdl W Tk faorad 1 Hier Aciehdl 39 foeied &V sTEad
1 =eTshed 8, FSed SEeTased 1 T Hiet Yol € a1 S Th-Se 9 ST
T W foor, A STIyRY F1e &F%a ail J Sodelel o HeF W@ T Bl S

KA

_=K'
l

Am=

IfF 1=1 T A=V (gad, foad de[erdsed &1 T Hict ol 21)

A =KV (3.22)

TigA1 ¥ o WY HieR <elshdl gl &1 THT $afeit gl © Hifh 9 Fet
e (V) ot o wan @ fed us Aiet Sgdstased Sufted el 7w T
2 fop foomm o a9l W 3ee § 9fg « § € arell et 1 qer § wel
afereh et 1 Hifaeh ®9 ¥ 39T 21¢f 78 € T <t 8 Wigdl W, A,, ! 36 TR
R feFan <1 Heha1 © fF 98 dE[eTeed o 39 faedd & 39 SIgdd
etk © T8 Aok ¥e % WER T 50 W ferd seeiel % w9 @
T ¥ T AR SR FE &9%d T 9e © fR 9% faeee o 9
A 1 FHIETST Y Hoh FSTEH SgdeTased 1 Ueh Hict Il 81l e Figal
I HT AR GG A ] 9 HeR =eihdl GiHid Hier STerhdl el ¢
70 oo £5, © Trefua foran sman €1 Sigd o WY A, § IRede Yol Td gae

| SpeTIEAl § STemT-3Ter B € (P 3.6)

T AANTHET
TEd SEasIEeEl o f, A, HAE q9d e oo gga € e
ffefaa g grn frefud fan st wshar 28—
A, =E -Ac” (3.23)
Tg 3@ W Goha ¢ FF AR A, T /2% fawla emfed fwan s (feat
3.6) o B, Uk Tl Y@ wrw gl © e 3fd: e £0ud B -'A' o aleR
21 fRu U foetre T a9 W fEeri A’ A SgasTIEed o TR, e
forera o agaeTTeed o e 9 Se YA Td HOmeH o S ) R

@ 1 ¥z, NaCl, CaCly, MgSO, FHM: 1-1, 2-1 TH 2-2 JEASTTeRA o
w9 H S S € T TR o et Sgaervseal o o ‘A’ 1 99 99 B 2
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SEEeor 3.6 298 K W fafy=t wigdieti o KC1 faerdi 1 Hier =reerdie frefafed 8

c/mol L A_/S em? mol™

0.000198 148.61

0.000309 148.29

0.000521 147.81

0.000989 147.09

Ty o £, T8 ¢/ o e ofei@ U |t W@ €1 KCl o fog £ ud Aok
T T4 i)

gal & TME WigS 1 T oH W eH UK €

c'/?/ (mol L™ )"/ A_/S cm’mol™

0.01407 148.61

0.01758 148.29

0.02283 147.81

0.03145 147.09

A (y-3100)TE ¢'/2 (x-3187) =1 erd Torst 3.7 © <iian 10 81 98 <@ ST gehel
2 fo I8 o ww e W@ R

Haw@E (¢/?>=0) eI UG € T £ = 150.0 S cm?® mol ! &
A=-Td =87.46 S cm? mol™!/(mol/L )2,

fers 3.7- cVe & frg K,
o gRad

A,./(S cm’mol?)

149.8

149.4

149.0

148.6

148.2

147.8

147.4 1

147.0

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

FIWSY (Kohlraush) 7 2 Yool dEqerasedi o fau £, & 94
wer oy wd @ Fafbaaret &1 s e s=iq ame e SraeE

RSIREIER I




NaX T KX o £ o AMl 1 St fmel off "X o fore e feer & 2
IR o faw 298 K 91—

o .. O o

. .. 0 .
Em (KCl) — Em (NaCl)~ Em (KBr) Em (NaBr)
=E° E° ~23.4Scm?mol!

m(K) ~ “m(Na —

qAT T YR 9 TR TR
..0 ..0 .. 0 ..0
E. naBy~™ Em vacy™ Em kBr) ~ Em kon

IS YeIU o YR R ST AT o Tas TR hT hIeRTISIT
Trem faem wieRsy & 3@ oW & STER Uw JE[siuged @t |iHid
TR ATl ehl SHeh SFTE UG SRUMEA o TT-3TT INTET o 9T
F aeR Trefua ferar S @ehar 21 56 USR, 98 A%+ T A% HH:
Tifeom T8 FANEE SRl |1 HWid HoR aeewdd 8 @ Sifead FanEe w
Hiiq HieR arerhal FEfatEd THen g € S Hehdl o

E:’L(NaCl] = ;l'ONa+ + }"ch (3.24)

I &Y H G Tk SgdsTqeed foEisH W v, ¥FEE T8 V. FOMEE <l
2 79 TOH! HH TR areiehdl %l FEfaiad S g R S et 8-

E°=Vv 20, + VA0 (3.25)

~ 1.8 S cm? mol!

T&l 20 T 20 HEW: YFEA TS RUTEA i HiH HieR =eiehdid 2|
298 K W 8 ¥MIFHl U5 FUMEAl o A°oh B 9RO 3.4 # ¥ M €

RO 3.4— 298 K W FD T ot ST H HH HIGH SATeTehart

349.6 OH- 199.1

50.1 cr 76.3

73.5 Br 78.1

119.0 CH,COO0" 40.9

106.0 S0 160.0
ESEELEELELT

THifed ot SIE g AgAeTIEEd S=4 Wixdl R ey faafed g €, o W
AT o A, H T o Y e, e wen W gig o SR g @
IROTHEEY Teh Hiet JEAeTIsed alel oo & el 3 W 3T 1 @
Tt 21 3 gHl |, faeraan ste Wigdr & g a0 R £, df 8 =g
g (fa7 3.6) | &1@: E7,%1 91 A,, % I Hisdl 7o dfgd9 (extrapolation)
SN I T R S Gehdll 3T aqa1 W (ST Wisdl ¢ — 0) AYdTIEd
qufcrrn fereifor &1 Sl § (o =1) W S S Wigal T e shi =rerehar ga
%0 8 W ¢ for sueh andfass WM ki TEl WOT ST Hehdll 37d: god

8l ST




SRER0T 3.7

SRE0T 3.8

WA faam 82

JegaeTEdl o T £ RIGNISe &1 STl o folu T i fram
SN R q1d Feran ST ekl € (ST 3.8) | TRt off Wigan ¢ R A fere
HI WS o F A O WA ¢ W HIOR deehdl £, Td H@Hq Hier et
£2 oF U o Hi=ihe T S Fehdl B T TohH—

A,

a=—
A (3.26)

W g9 WA € o Uelifesn et S geer deaerTsed o forw (e XI
THF 7)—

K - co’ _ cA? _ cA?
a2 (l-o) [1_ Am} A (45 - 4,) (3.27)
HICNISYT FEm o 3 uanT

AP o T SR o sy g w1 SuE w, Rt ot SgderTeea
& A o A° "l W ES 1 e i H9E ¢ 39eh Stfafed afg g ) &
T Wigdl ¢ R £, T Ly, o A 4 8 o THifesh ot S8 eiet degqeraseai
o fore goent o feis 9@ & o dad 2

RO 3.4 H fXU T stiewel T We@a ¥ CaCl, 6 MgSO0, & £, 1 IRehe
Ay

FHIUSY oM 9 89 S © T

A (cacy) = Moer + 202 =119.0 S cm® mol ™' + 2(76.3) S cm” mol ™'
=(119.0 + 152.6) S cm® mol ™!

=271.6 S cm? mol™!

A mgso,) = Myg++ Aoz~ =106.0 S cm® mol ™ + 160.0 S cm® mol ™

=266.0 S cm? mol ™!

NaCl, HC1 T8 NaAc o fau@ £, SH91: 126.4, 425.9 T8 91.0 S cm? mol ™!
21 HAc & T A° &1 9Repa sifs)

AO

_ 70 o _ 10 o o o _ 1o _ 1o
m<HAC)—kH++ kAC,—kH++ A +kAC,+kNa+ A kNa+

Cl™ Cl™

= Arfl(ch + /1:1(NaAc) - /1:1(NaC1)
=(425.9 +91.0 - 126.4 ) Scm® mol !
=390.5S cm? mol ™! .



3@E20T 3.9 0.001028 mol L tHfifess 310 w1 =rerehal 4.95 X 10°S cm™! 1 g t&ifes
317 o T £° %1 91 390.5 S cm? mol ' ® df 3Heh fodie feerisr o1 Ufisher

Ay

agAfET 92

__ca® _0.001028 mol L™ X(0.1233)*

_kK_495x10°Scm™' 1000cm®

—= —X =48.15 Scm?® mol™
c 0.001028molL L

A, 48.15 Scm’mol™

- =0.1233
A 390.5 Scm®mol™

=1.78x10"° o1 L}

(1-a) 1-0.1233

3.7 Tt faeram 1 =crhal aqa1 o @1 A sed 82
3.8 S & A, TG HT H Th ThT FaRC

3.9 0.025 mol L™ AgHfes 3701 ! Feiahdl 46.1 S cm? mol ™ 21 39! farieq = e fadise
feerier o1 ufiemer shifew) faam T @ foF A(H) = 349.6 S cm? mol ! T8 A°(HCOO) = 54.6

S em? mol ™|

3.5 gEaEea
Am gA
e

ErsTuet et ¥ THEfie sifufkar e & faw fawa &1 e 9 g
fohan STl €1 SaUEEfs WohH TATRCst TS JeE e e § S5 Hecyul
B &1 eraH oA e Ul § W Uk H RN Gothe o A faere
¥ 3w goege Fafed g €1 afk Al solseiel | DC fawa o s,
@A Cu?t A FUE (U SERE) W faEfsd B ® e frefatag sfatwn
wfed B 2

Cu?*(aq) + 2¢” — Cu (s) (3.28)

FIR o1g helie R Faifyd gt 21 U W iR cu?* 3l o, Frefafad
srfufsran gro aRafda eiar g

Cu(s) = Cu?(s) + 2e~ (3.29)

T YER FHR (df) e ¥ fooid (sfEdEa) 8§ T s W
fHeifta (srafed) el ?1 9% 39 SAEifie Johd w1 uR © fSod orgg s
1 3= Y5l o FIW H S5l ST 21 T[S HIR ! TS S0 STl & <7 fo
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RCICERERIGE

N YellEd i W faeli= €Il © o 5 i shelie W fHaiftd g 21 aga-w
¥ S8 Na, Mg, Al 318 f5eer foru Sugsr Tam@fes o= Suorsd el
Biel, I8 T W HA EFEAI o SgaEEiTeh ST=EA g Sealfed i S 2 |
Hifeam Ta TREE gst 1 Sk e FANEe o SEHeTEe gl
Iafed e Sar © ud uofafem w wEemse w5 suftfa o ugfafem
SHAES % SEHSTTEE g IcIfed foha STl € (en XII, THe 6)

SEASTITET o WHATHSE UL

ISRl PTS Werm S O TSreid SrgaeTeie o wisiicash eil o1 i fema
% 379 SUUS == o SMHR W HHS ST Hehdl €

4TS o dgAemEeT & fram— faerd W YeEerEe & fedl &
Jegaereed W fardiol Aol o qved e 7 1833-34 1o wfummi
freAferfiaa, wdaa Hae & dgasrased o 31 feml o w9 ¥ e fman

(i) g2@ fam- faga o0 g Sgastased o qaEfs fasea ot amn
e (foerr =1 fd) o vefed fogd 1 <61 HE1 & wHEA
B 7

(ii) fgdia fram— fafa=r SgaeTase foemmi o faga =1 Tam a4 ganfed e
R g fafy= ol &1 AE 39 qEEfe qeist SeTHE (o ST
TAUGS FHHM + YA i TIAd 3 H TIF SeaeHl &l §&) o
THEI it 1 B oF THg H R dEd N o id Sueiey TEl 9 T
T TR Usfa g7 off foh Uk SpeltaHTd (T i cRheTTEedt Te)
1 AT Y & a1 S o1 (S fHeer A1 i) & AEn o
a1 O U1 e S off W heArtHETd Seehdl Ty=fed € T €
A THR T 37 e N (1) o Wid SUeed ¥, Ud efed fargd i /e
1 O FEAfafEd Hee W R S Fehdl e

Q=1It
&l Q etd | €, vtk [ UFeR § e ¢ 9k § R
HATFEARTOT =1 ST=FA o foIq aTeves fagd (A1 STewT) &1 unl seeRis
srfaferan 1 wisfranidl W R s 81 St srfufsar 6
Ag'laq) + € — Ag(s) (3.30)

fIeeR STl & T Hie o S99 o foTT U Tl el i STeesha
2t 81 B9 Sd © Toh T geieR W SIEE 1.6021% 107'°C % a¥eR gl
€| T TH T TRl W SER B

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

=96487 C mol!



@ 1 30 A1 H WR Fed € T ™ e F ¥ e s R
Gi=Tehe U1 o Tl 89 1F %1 96500Cmol ! & aeR ofd 2l

frfafen soeere siffmansti-

Mg (1) + 2e" — Mg(s) (3.31)

AP*(1) + 36" — Al(s) (3.32)

& foIt o7 T ? foF ©F O Mg?* e AT o forg e s 2 T
TR (2F) 9 3 WAl Sele (3F) Wi STe9dehdl el oeaerTset ol |
yarfed 2Tew fagm on (YERR) @ 999 (Whe) o UM% oF aUer gl
2| HTqel o SAEEIh ST W SIS 50,000 WATPR qeh 1 $=d &N FAN
o o S € S 9T 0.518F Wi Weh oh ek Bl 2l

SFE01 3.10 CuSO, % faera™ =1 1.5 Ufer i a9 10 fie qo Sgherasfea faan

whefle W eIt shTaX o1 Seaw & B?

<l t=600s
3TERT = ¥ X §9F = 1.5 A X 600 s = 900 C
sAffoRan—
Cu®*(aq) + 26" — Cu(s) o 3TER, TH WA A1 63 g Cu *i Hafaq & &
T 36 2F a1 2 X 96487 C A& i ISR BHi
31d: 900 C 3/ f&fi@ Cu 1 5=\
= (63 g mol™' X 900 C)/(2 X 96487 C mol') = 0.2938 g

3,51 JASIUGESH o TSI o ST USfed B ATl SIS I STewe ¢ WIH selagiel o

THR T 9 # €1 9 seieie 2R 81 (ST o fau Pt el Au)
@ g% Afaforan o fewm &1 o1 T I8 hael Soidel oh |id S1dl e @
1 Y ¢ HU AR A seteie sfufmaeie € qf 98 seiaee ifufmer o
fewm o 21 39 YR stfufmaniiel ue fea soieeiel & foru Segaerase o
I AT Bl Teohd B SE[AeTIoeT o I SEaeTIse T § Sureerd
fafi=1 tferfionRer Tal Ta=aieh T Ue Seh Hieh Seieeis fawal W e
F T T SR 9 Sgd THERE YR TR 96 B §, W it
®Y 4 3o i el @ fop 3 1 fawe wosfeq e dta 72 B ue e afifefa
o erfafie favwe (N9 efifaya wed €) o qed ®; S 6 27 WAl &l
3R wfeT & 2 2

Sareoned 4 &9 Tferd NaCl &1 Yo &% dl dEqerdsed o S e
g T FAA T B I8l AR U sheel Tsh A (Na') € S heie ™
arafed (Na* + e — Na) Bl @ T8 U SB0mEA (C1) © S UHre W ferdisnd
(Cl'— %Cly+e) Bl 81 Hifead TeikiEs o Selid foe@m o oe[eTTse &
< NaOH, Cl, T8 H, S@E o €1 380 Na* @ Cl” & affafted H* wd
OH~ 317 o foemes 319] H,O i Sufeerd e €
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el W Frefafed sfafmast o 957 oTo=ed o fau wauf et o—
Na® (aq) + € — Na (s) E(ew) =-2.71V

. B 1
H'(ag) +e > 5 H, (@ E(4 =0.00V

Hefie | s E°© 9H areht ifafEar &) aded o gt §, ofd: Sl
R frAfafaa sifafeen gt 32—

1
H' (aq) +e — 5 H, (g (3.33)
W H,O o fediisH g H(aq) S0 8l €, =t fop—
H,O (1) > H" (ag) + OH ~ (aq) (3.34)

3d: helle W A2 tfufewran (3.33) Td (3.34) o @M o &9 ¥ forgt w1
Hehdt 21 ggferu—

H,O (1) + ¢ — %HQ(g) +OH" (3.35)
THie R frefafad s afafmra g 8-
Cl~(aq) - % CL (@ +e E =136V (3.36)

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

e | w7 E° aef sifafear #1 ot W e § SHe 9 o
SR Hl Cl™ (aq) o SR &I a0 ¥ akFa fHe =1feel g
ATl k1 stfufase o shror sifafsan (3.36) 1 adiFar 9 gl 81 3f:
gy sfafsan fr yeR § Hafud 1 S gt 8-

NacCl (aq) — 1O Na* (ag) + CI (aq)

HeE W— H,0() +e — % H,(g) + OH (aq)

TE W-  CI (aq) > % Cl(g) + e
Ty rfufsrar—

NacCl(aq) + H,0(l) - Na'(aq) + OH (aq) + %HQ(g) + %Clz(g)

T WTE 1 THIEd F o [0 AE Soideie faval o T W AR
T (THiET 3.8) H U MU solaere fave wfawenfm@ few S €
oW 31 o dEaerTsed | UHie R ffefaa sifufwar defea €1

2H,0(1)- O,(g) + 4H'(aq) + 46" E = +1.23V, (3.38)

250,°" (aq) » S,0,>" (aq) + 2¢” Ezy =1.96V (5:59)



aGqAfET 92t

] gerfie ot | eifafkan (3.38) i Il W gt § W H,SO,
1 S=a Figdl W AR (3.39) I aEd g Bt 2

3.10 I U erfeass ar § 0.5 UETET 1 o 2 53 o fou yerfed et @ a aR 9 fohdd el

vanfed g2

3.11 S9 oIqell i Tk GEl SAEY SR deaeraset Fendor g 2|

3.12 Ffafea sfafea 5 Cr,0,> T & T Hid o 9997 oh faq g § fog[q st fhat
TS T STETARAl B2

Cr,0,2” + 14H" + 6e” — 2Cr** + 7H,0

3.6 dcfelt

3.6.1 Urafes it

He TS (helS)

7

& &7 MnO, +
(Trg)  FE Foo

+ NH,Cl 9=

fera 3.8— T =gy Yo
g G & 93 F
552 elE & iy,
T F T B

1 off 42 (oreda § THE TH A UH Q 3AE G Sofieg wd ©) A1 W
o &1 foed o 9id & €9 H 790 ¥ O €, 9ord: T ool Ot € S el
Afaferan 1 TErEtTR Sl i foed S § a5 @t 81 fohg 92 & WS
ST o foTT 36 Boeh! a1 GHeS o1 d1eT T8 TN § A 999 S9! aleedl
Y arferer afada & e =few) SefEl gea: < YhR 1 el - et
coieiicirizeacitel

e il # sifufsran shaet T 9R Bl € 991 9 TG T AN o 918
S0 Tftena 21 STt ® W Y WA § T oS S el | $6eht Ged Fen-uffe
IR I oA ¢ o 5k SMfashRek o A0 TR oleretion HeA o 19 T STl
S 21 A WHAE ®G § il we uiedl | wEn § o St €1 39 el § T
1 Teh IS Bl & S UAIE w1 % off mear € qen s (%) &+ v S
I @R ¥ Ffolq FriserEstieze don weH ¥ Bl wdl 2, Shelie 1w
Tt ® (Tt 3.8) 1 Seioiel & st o1 T IHIEY wilEs (NH,Cl) T
% FNES (ZnCly) & TH U= § WY Edl 8| TRE AiRaT Sfed &
W 3% Giehe B9 9 7 R 9 foran s wenar -

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

hefle 1 TafsRa | TS + 4 9 + 3 SAferdientor afereen | e7qfed el S
B Afaferen § 3= S Zn®* % WY W [Zn(NH,),]>* st 21 9
%1 fave @9 1.5 V 8l 2

TG T s 77, wfeat onfg St foge T w5 W1 HY SEwEha aret
Iferral o feru SugeR et € (T 3.9) | 38w TSieh-Herf{l smenT e 1 qen
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% & F
e o A
JereRT el (Fe=T)
fera 3.9—9mAr=d: 9g% HRE
qa, & sToaras aer
TR (11) STaEe
HFFRF B

3.6.2 GOUE& SRAr

( Secondary
Batteries )

T e =q

farT 3.10— oig gaEs: 9o

WA foam 88

ERICS

HgO T HTa- %1 T2 hefle %1 %@ & 81 KOH T8 ZnO &l T
AYAATTIG BT B HeA T solders Afafward F= & T E-
Tre—
%els—  HgO + H,0 + 2¢” —— Hg(l) + 20H -
oy e rfafman fe weR 9 fefd i St 2
Zn(Hg) + HgO(s) —> ZnO(s) + Hg(1)

e favwe o 1.35 Vel @ e Gyl s orety o feer e §;
Fiifer Ty o stfaferan o g ff wEn e T @ fwent wigar faeee
H M % SR, ¥d &1 Gyl wE ofafy § S5 wehdt 2l

Zn(Hg) + 20H™ —— ZnO(s) + H,O + 2e”

T GaF U Sl YA o 915 faudia faen o forpa o & yare g7 = :
SAfY o fF 9 T § o S gehdl 31 U Te) S Ol 3T
IR fetarst g =St o TR0 Y TN Gohdl 81 G TEyul G99l oS
Humes o § (fast 3.10), 59 9em=a: 9+l w6 s=ed § yan e
Sl Bl THH UAE oI T S Bl € qUl helle oS SESTHES
(PbO,) ¥ R gU oig %1 e ear 21 38% TR 31l =i foerad
AYAATTII T T HT T G S TR et @ af Frefetad gt
ffeRaTe Bt B—

TE— Pb(s) + SO, (aq) — PbSO4(s) + 2¢e”

FrE— PbO,(s) + SO42"(aq) +4H"(aq) + 2¢” — PbSO, (s) + 2H,0 (1)

TG YR e g UAre sifafmaie ol T wmy 9o sifafwa
frefafead a—
Pb(s)+PbO,(s)+2H,S0, (aq)— 2PbSO,(s) + 2H,0()

S AR W ATafma
IRt B Sdl @ 9 UATS T shefre ot
FHAI: PbSO,(s) Pb W& PbO, ® =&
S &1

T TEAqU GuEe dd e
ehefia ¥ (fas 3.11) © fSEst =
eIy e e e ¥ atfues € fag
TR o @ @it 21 79 39 9O
#1 feanfafy qen = wd femmst =t
Hiehan & B orelt Selerie safafsmanet
forega avia &1 & fewarst &t gfshan o
BN el T et Frefated g
Cd (s)+2Ni(OH), (s) — CdO (s) +2Ni(OH), (s) +H,O(l)




fere 3.11— T §9: &9 q79 SR Sicit
saee] d, 79 GiSTH a1 R BseiaEe
o fEfeSid Wa @ YgFhd [Fehel Sheligd el

3.7 ¥t AW

forT 3.12— 247 91 s H, 3k
O, &1 ST &I
ferggar eI et Bl

e

FHUHS T

i w9 foed S wga sifuss syAh fafy € # qen @8 wgw
# T 9 Fid ¢ UH O o Sheredt Seei (higen, 7oA 9cd) @i
TR ol (I8 SOA1) T STANT Teel Sl hi Sodf e i ared H age
o fepan a1 € fSrent ST <tagd i =Rt faga Scred o fepan s
1 A E B T S T S ) A e s e
T © A gHeR! geran oft oiferen @)1 ore U Well o o wwe © o
AR ] THAR SeAeIe] T STeTed H{F ST Hehdl © a1 ARl
AYAATTI Fel W AR Bl S Gohel g1 UE Toadt Fedi 1 o
BIEEISH, WU T HIATe g S8 oAl w1 <@ St ol w8 faga st
o uitefda fman smar 2, S8 et Hed 2

a9 sk el S8 U § eTEgieH Udl SHeISH o TN ¥ et a1
w1 erfafeman w1 S fman St @ (Fet 3.12) 1 39 O 1 STl siafer
FrdeH | foRd Iiel U8H % oF T WA | @@ T onl 39 sifafhan
U< ST 97T 1 HEfd Y STRT SUANT AaRel A o fow v o
w0 o fopan T o1l WA W erggier U SfeRdiS i o Jereel ol Ty e
RISl o WEAH U WiE Seld Wieqn sEgieuEs faeed § yarfed fma
S ¥ Teeere sifafme w R deM o o gaw fawfea wifewm @
Teifead o1g, W9 SRl &l Soiwiel § gHEfE faa S @1 seieie
arfuferang e & T g

FAS—  O,(g) + 2H,0(1) + 46— 40H (aq)

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

T sifafwan 59 wehR B
2H,(g) + O,(g) —> 2 H,0(1)

S Tk SAfafRaehl i YR B ¥, T AR HE HI T A
T3 w1 qor B ST IETM 40% T ©, 6 TA 70% &1 o W
forgd Scafea Lt 1 o Hell i <&l seM o Ty U Seieeis uered S=Td
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I T AYASTIEAT oh Toehrd o wga A St gg 1 ST SUAnT Al
H 7T % AR TR R T 21 Ee Yt YSul 9o e § TS sfoed | ok Heed
%1 WA GU 3Fh THR o Lo Hedl ohi TG L ST qieqor fohan o 7

3.8 BT TR H1GaT F TqE F SRS A GG F S A& | e M Y Ao

HT AT | AR F S I, S BT TG S, FHIW T Pl W ER I H A
B, TR o 9 S0 §| Ig W, Yedl, S qen engett | o geft
T, TaeIoey ol § at eqei whi STt & UEH B1 HeIRoT & shRol
&Y S Sl €Ul i B el 2l

TR H, og SRS Rl TeER IHI SR B S € TS SEH
ATFAES & Al 81 e ol WRIR0T (W= : T8 ST el shed 8) Sl ue
g i suftefd W B }1 WeIRO %1 WM 9gd Sfed © W W ge:
FYAHA( TR T ST Hehal g1 iR ¥ 5 Rt =o%g o foeiy woa ®
e SR Bl B dl o8 T IS 1 el wmtar § (Fa 3.13) 9 59 ' w
freAferfiaa st 9 oFa T Hohd -

TAE— 2Fe(s) —> 2Fe” +4 ¢ EQ e ppg =—0.44V

TAIST T/ W o Seigg, 4T o WEAd | Sare Y 91g o gH ¥d
W UgEd € a1 gl H' ST ot Sureefd o et o1 oo hid €1 (FHE
S ® fh H 818 CO, o Tt W e | a1 Ho,CO,; d U 2id 81 BlEgier
3T IHed ¥ 3R o7 STl Sffadmsel o sl ¥ foid § off S9aed &
Tehd ®) | T T Trfefiad sAfafsnan & R0 Shelie &1 e SFaer wid 2—

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

T ARAfRAT- 2Fe(s)+0,(g) + 4H (aq) — 2Fe” ‘(aq)+ 2 HyO (I); E4y)=1.67V

T ST ARHETH STaiioR 51 e SR 3R S1fish STeiiend gt
Tileh A § oeel Sd § S St $hileh SFHES (Fey0s x HyO) ST
ST w9 W fGEE 30 € e sheh WY g gEgieH EA YH: S 81 W 2l

TR 1 YW A Hedqul ¢1 309 7 Shael #F &1 9= il ©
AfTg gail & e A1 HAR % FR R Aoyt wew o ffeRa w9 S
gt 1 Uk | AR ferdt 31 e Fiy 6t ged W fafy 2, e
Hag ! agHSH o G9eh | 7 3TF 31| I8 Tdg il Ue AT 37 WA (SR,
foawiier) 9 wiftd Htch fohan ST HeraT €1 T o= WXt fafyr 8, 9de o1 fmdt
37 Ut 919 (Sn, Zn TfR) ¥ ST=S1ad AT S (k4 81 A1 9% 1 & &
e fren & amt o U SgaaEtes fafy €, fedt ot ag (SE- Mg,
Zn M) 1 S giaEie SUCTsd U1, S g Henfid Biehd a&q i W@l
F B

ATFIERIUT— Fe (s) — Fe®'(aq) + 2e”
TEEA- O, (g) + 4H'(aq) +4e — 2H,0()

2Fe*'(aq) + 2H,0() + 30,(9) > Fe,04(s) + 4H'(aq)




QAR q9e
3.13 =S o SR TRt Tl T 90 Seoi@ id gU o W@eh Hel i =S fhantaty w1 g
et Afafwanst &1 Tear § St

3.14 TESNH $I SEHL 584 Yol 1 Y fha 51 T a1al I 9 T81ed Femsu|
3.15 THSET F Y % W S N H HRO T SaHETE S a9 T S S

B\ 2T Fef A

TAH T AR S1efeHeEe sl W ol Sell o A Eiid SHaTvH o SR whiFell, def 3R T 21 S-S
Rl W W STYT Sfer T G WEd §, GETER S!Sl shi SRl W setl| arkd |, el
1 Wl SafeRt ST fershT <1 UHHT W ST €1 STk THH 98 WA T © TR et Seare e | gge
Bt € 7 foF =ref € TR St 21 eW Tt @ € Sd © fR A eE wae Sfarem $eel o <61 9
I HTa SESNFAES 1 & oM B1 THE Yool 1 Tag 1 a9 g @I ¢ a1 THY yaig o fuser
oM & o HEHIRI T WR g ol €1 $6H WSl o fheR o el &5 | ag o S U e
e S R 619 ¥, S8 Ao, o oid: g9 9 %1 T 21 39 YR o Yord § 99 o fau g ee
Tt SeHl o WANT 1 A B T AR S| BESISH SHeh! SEY! foshey €; Siifeh 3Heh g
ehael STl ST €1 I8 BRSNSl g Sel oh ToEST ¥ WK Bl eV 39 YR BIESST Sl
o T TN T STHGUSE Gid o & W YA ki ST Hehdl 81 TET BESISH Afret i g
B I & AT Y TIEGIeH 1 IS T 2o el | gIegieH o1 <e 31 & Jfersa & wgegot
B A S & Aeheten oEaEE e fagidl T e §)

ARAKA

T SR At ° I s soedie dgheEe faomn (faaai) § fmfa w©d € 58 TR
AR Ul o1 Toh Helqul 5Iesh AR wTeeh a1 Sgaeiqeed €| Sgaiareh ¥ef < TR o el
g oot o § U w@a: Yeiem rfufeRar 1 @@t St fagd i § wuaid e €, Sefh
SEEsTUTeH Hel H foagd ool 1 SUE Th arE: YStem ITfufeRar %1 I H gl €1 Th U
faerm o frafa soieeis %1 ume olaeis favd SESre soisie & She § uRefta fean s €,
fSreehT AR fawd S /AT ST €1 Ul k1 A faud Shelie TF UHIE o A favdl % o W W

T%IPI{TGHFIT%\(Efw)=E§m—E%ﬁ)@Fﬁé?Wﬁﬂa,@Eﬁﬁmﬁﬁﬁﬂmaﬁwﬁﬁfﬁﬁ
(A G” = -nFE(, )T wemeen fefl® (4G = - RTIn K) T Heferd eid 81 ol T dell o
fauat 1 wisar W fefkar e e ga & e @)

Tk EAATSIAT a0 &1 =ershdl, «, SYASTIsd 1 Hisdl, foerash w1 wehfa ud arg w) Feik et
21 HIeR etehal, £, 1 £ = « /c GN URAME feman S & Sel ¢ HieR Qisdr ) wigd e & o
STetehdl Sl & STafeh HieR SITetehdl dgdl 81 Yool SgasTIseai o fou e Fixdl ¥ o ool -+ gt
2 safe o ool § goa dehereedl & fou 78 9fg sgd o 9 < T Hersy 7w fw
AT T SFd A T HR FeThdl 39 I F1 HieR AARAS o ANEH o qed B ¢ o
7z foeiifor e 21 38 Tl o Wad IR ot T #Ed € U8 36 e STTAN | S
Yot H 3ufterd foerm o fagd 1 Gerer STE1 51 BiaT © WX SeRdeRion To 3Tq=ra 1 Ufha el
W 21 Jefat wa fuT ¥ oot Tadl o agd STA B €1 eTgeN 1 HeRul SAEvEs ®9 § TH
AR IREAT | SRt fagia sregie-srefrs o o 2
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3.2

3.3

3.4

3.5

3.6

3.7

3.8
3.9

3.10

e fae

Frefafaa uigeti & 39 %9 § =afed ST S99 3 T T8 1 376k o o faerer § § ghoeenfua
2ol
Al, Cu, Fe, Mg @8 Zn.
e fEQ Y AR gereRie fawel o SR TR HTqSH w1 ST Sgdl g2 STHIEeh &dl oh e W et
Hifsal
K'/K = -2.93V, Ag /Ag = 0.80V,
Hg”'/Hg = 0.79V
Mg”" /Mg = —2.37 V, Cr”'/Cr = - 0.74V
IE oo Tel 1 <uiisy foew frefafaa sifafsan g 8-
Zn(s]+2Ag+(aq) —>Zn2+(aq)+2Ag(s), I ddlgu—
(i) HA-H TARIE FOTHS AR €2
(ii) 9t § foR@-om o aesh iF 9 22
(iil) eI getaee W EH ael sttt = 8?2
Frefertea sfafsmanet arel e Tel 1 A To-fawed IRefod Hits)
(i) 2Cr(s) + 3Cd”"(aq) — 2Cr’"(aq) + 3Cd
(ii) Fe*’(aq) + Ag'lag) — Fe’'(aq) + Agls)
ST stfafsrnett & faw A G7 we | feemisnt @1 off o wifs)
frfafed e i 298 K W % FHU T8 emf faf@u)
(i) Mg(s) | Mg” (0.001M) Il Cu”’(0.0001 M)|Cu(s)
(ii) Fe(s)|Fe®(0.001M) IIH'(1M) | Hy(g)(1bar) | Pt(s)
(iii) Sn(s)1Sn”"(0.050 M)IIH (0.020 M) | Hy(g) (1 bar)|Pt(s)
(iv) Pt(s)IBry(l) | Br (0.010 M) 1H'(0.030 M)| Hy(g) (1 bar)|Pt(s).
wfgdl T o= gfal o Srcatiren S W ST arell sed del § fretatad sfufman g 8-
Zn(s) + Ag,0(s) + H,O(l) —» Zn”"(aq) + 2Ag(s) + 20H (aq)
aifferen o fq A, G° W@ E° 3 sy
Torelt SrgaeTTeed o foaera 1 =eiehdl T Hier wTetshal shi AT <SRl Wgdl o Tl gk Ui
=t foeremm Sifsu)

298 K W 0.20M KCI oo #1 aradl 0.0248 S cm 21 SH&! HioR aTeshdl 1 IR FITaT)

298 K W T& =eihdl 9d fo&d 0.001 M KCl fae=d 7, &1 9fade 1500 Q 71 3% 0.001M KCl
foerae 1 =TeeRdl 298 K W 0.146 X 10°S em | 8 a1 9a feeris =1 872

298 K R Wifeqn w=ige &1 fafq= @igastl W =esar &1 9o fwan o fomes sfiwe
Frrefafea 2—

Tigay/M 0.001 0.010 0.020 0.050 0.100

10°xx/Sm' 1.237 11.85 23.15 55.53 106.74

it Figaeti o o A, 1 GRehei SHIST o A, @81 ¢ o H&q Teh 37eid Gitaul A, &1 9 16 S
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3.11 0.00241 M THifew o/ FT aeehdl 7.896 X 10 ° S cm | 21 THH! oW =Teiehdl i diehferd
FifS) A Teifesw o7t & faw A% &1 71 390.5 S em® mol ' &1 Tl 38T faaie feemisr = €2

3.12 frAfafEd o s9=eH o fau fehad s &t stavaehar grft?
(i) 1 ®a A" &1 Al ®
(ii) 1 ®& cu® ® Ccu #
(iii) 1 H& MnO; & Mn”" |
3.13 frefeiaad =1 o & o fohad e fagd i segashal g2
(i) 7fel@ CaCl, ¥ 20.0 g Ca
(ii) Tfed AlL,0; ¥ 40.0 g Al
3.14 frefafad i st s o forg fohe et fog eewas 22
(i) 1 ¥ HyO &1 O, |
(ii) 1 @ FeO &l Fe,O4 HI

3.15 Ni(NO;), o Tk foera o1 wifeTH seiagiel o ot 5 UqeR 1 & geifed sid g 20 e @ form
e feman TN Ni w1 fehaet | hefte W eifa eni?

3.16 ZnSO,. AgNO; T8 CuSO, Taera arel v de[ermeedt Tl A.B,.C i Juftag fan wn wa 1.5
TR Y o[, 9o B o ohelie W 1.45 g Tooor faifud eiF s ormar yefed =1 781 forgaem
foRe w9 T Yerfed gs2 Mafd wiR wd S 1 sea9™ = grm?

3.17 et 3.1 | U QA seiRs fawel %1 Werl ¥ SIEH @Sy % @ et stawmteE! o
e arfafenan wea €2

(1) Fe”'(aq) 3R I (ag)
(ii) Ag+ (aq) 3R Cu(s)
(iii) Fe’’ (aq) 3R Br (aq)
(iv) Ag(s) 3R Fe™'(aq)
(v) Br, (aq) 3R Fe2+(aq).
3.18 frefeiad § o Yeish o foIu SgasTTsed ¥ We Scag «arsy)
(i) Toeer geragrel & WY AgNO, &1 Seitd faem
(ii) wifeT geragiel o @Y AgNO, w1 Sel faera
(iii) wife™ siaiel & Y H,S0, w1 7 faeem
(iv) ifeT sl & WU CuCl, 1 Sieftd faeraq

PB TG T2 3 TR

3.5 E.,=0.91V
3.6 AG°=-45.54 kJ mol ', K. = 9.62 x 10"
3.7 0.114,3.67x 10 "mol L
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