ER&

9 T o STIIF o I¥EN] SA9—

Tk SYAUHETR Hel T oAU Y TR
TS ool o AemeTTEe el o e faee
'eh_{ﬂ%ﬁ;
ﬁﬁ‘ﬁ@ﬁ%emf(aﬂﬁmw)ﬁ
e B T THIHIO H STIIH
Y T TS U oF W fawe i g
Wﬂﬁo‘ﬁ;

o o g fava, 9o sifafewan =) fiss
ol TS 3Hek A= fleie | ey wenfud
‘eh_{ﬂﬁ;

ST faerami st wfcReeRar (p), ARl
(K) Tol HieR kel (A ) 1w
Wﬂﬁo‘ﬁ;

AR (REATERR) TH seEiE
retshal § fa8g &Y wohT;
SegaeTaEe faorl Y el 2o 1
fafer 1 9of X TR UH IAHT HITR
EINELIC AR Al L
L A B e B e i E | S 2
(I ST ART) o WA o W
e & i w S g T A,
(3 TS A1 3 TN TR AR Frershall
(U9 31U aTeTehdl) W1 AR
T

HIeRIY a9 w1 gfaafeq #X gahtt ud
THoh STFANT i ST ;
EHSTITSA o WS U8l T TS Gobil;
FB WA TS FaEE =@ T fom
el F GO T TUA H R
HROT i JREETS FhH oF &9 |
A1 R

)

9

“TTTEfeE STRITGRATT e il Sea=1 & & foTq Ggar a1 T el 81
faeima: faea Sl &7 WERT 37 At STalharsii i fhantad v
% forq fopam ST whaT & S @ smanRa T grdtl”

SYAEEA @id: veda qEEte sttafmearet o fritia st
¥ foe@ SomeT wd fopdE S o @a: svafda qEEe
TR | STEN F e | g% oy Ygifae Ue yrefieR
T & foel | STEnt #1 9gd 9 gy, Hifsem wRgiss,
FAN, T T 3 agd TR T, SgauHEttes ot
TN ST W €1 SefEl ud $ue 9ot et Sl bl oEa
Foft H ufafda wwd ¥ @ fafas Suwon wd g o
0% &Y W STAN W AT S E| At Afafmarg
Fofl W1 (efficent) 1 37e9 YU eidl €, o1 Jeae@ra
H AT HT S qehlhl oh SMfOSRR, S Tk TAERT K
fau Qe &, o foru qecgel @1 o Hohdl 1 hif¥reRT
¥ o o1 39k fouda feen ® d=Ror wd Hifvemtet o
e GUR 1 ol SAUR AYaUEEteh 8§, 3fd: agaEra
T Al T o fovg 21 39 e W BH ohaw
T PP FEEYU URMTE Teqgei W faEr wd




3.1 agﬁqqmﬁiaa el XI % Thh § U eH S Vel sl T U swrfafy o a) | U8 g

o # (o 3.1) 1 7= 9o fr=fafaad tefwm sifufwan o scafdla Tamafe st =

‘ agd ol H uiEfdd st 2l
gL gajg_ Zn(s) + Cu**(aq) » Zn**(aq) + Cu(s) (3.1)
- forpaema S Zn?t qA Cu?t  AEHEl 1 9igal Tk s (1 mol dm™)" =t

FE ((eem eg)] [[T™ F @ T fgda e 10V o@ @ R w g e

A A Hed T
U Uﬁk g Tredt ot § ek fawdd s fave e s (e 3.2 ) S T
& -+ S ST, 1 g9 <@ ¢ o aifafsnan qd qeh =l @l € S e foh
o & T S % e @ NS 1.1V & @ S, 39 feaf o sifufwar qofa: v W ® w9
&1 o w1 faer o foga o) yerfed & Bk o fava o @ o stfafiea gfg sifufean 6t
o7t 3.1~ S 5t 5 99 . g feredie e o o2 26 & (Fort 3.271) | o7 75 0 Separaset
T SIS e s o vl ) s e T e 9 g
o ¥ ey 3 PO O SUEM ¥ URY HT #1 I 21 I 8 ¥ 9gd Hewge B € Ud 7w
TRl S THE ToRmaistl i Te9ae 3 o g3 § |

——

Cu Zn

ZnSO, CuSO, ZnS0, CuSO,
(%) @ E,y< 1.1V (@) S9 Eqy = 1.1V (M) @ E > 1.1V
(i) sl &1 yar N* =g 9 (i) st steren faggaem (i) SOl H1 YEE HIW |
HIR T 1 AR Bl T o7 Torge %1 HIE JAE 7l Bl fer &1 3R aen fagaem =
Bl 21 & gl (ii) fo%, ffF sowe =
(ii) f5i% TAie | 9 Serar € qen freftd g © den IR, HIW
FHIR Feie | Faf g 21 RIS § o Bl

f%13r3,2—wﬁW,EW,WﬁWEkﬁWﬁHWWWW#WWFﬁI

*  gffsad &9 9 #€ al Gisdl & WF W g4 Glkal U5 1 SYANT YAl TS T8 Gisal & STHAIrd gt 81 a7 faerr
4 98 Wisar & god sid 81 Svd wensl & Y sueh AR § SR 7T B

65y SERERH



3.2 Sedall AT
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S fop Tt S S e @ (e X1, Theh 8), Toat Uel Teh agaieaieh
A T 5 fr % @ el sifafwa w1 qwEtie St w6 fogda st o
TR Lt Bl 39 g o Yetod srfufsman ot firsy Soff dea % o
T A 3, B e o o R e Se—de, T e
o s fehan S 2

frfafaa Yot sifafwan g 2

Zn(s) + Cu®*(aq) —» Zn** (aq) + Cu(s)

g sfufmar < o1 Yo sfufmanet o1 gaem @ S = w9y Ao
Afferan 3 2|

(i) Cu®* + 2¢° — Culs) (9= 31¢ sffoRan) (3.2)

(ii) Zn(s) — Zn?" + 2¢ (TR 7 AffRan) (3.3)

3 fferart e 9a & o 9= 9 | =it 81 oroEa ot sttt
FHTR SIS T e & ek aAfedfiertor a1 stfufiran ffe soiaeis W e 21
Yot & 3 9, o1el T o1 ST I oft FHEA 2| HIW ToiS 1 ST
714 Ul Td T goiaie &l s o1e et Wt el S Fehdl 2

79 fafa=1 a1df Hell oF G U S0 Uel Sl STHed oot el shi Tl
F Gohd 21 Tk o1d T | oifesh solaeie dedereeg o et (ge) T
B1 A 37ef Ul e W Tk dieeHicl T U o o wieEm o wifedeh qR g
2 Td 21 T et Hell o agasrTeed foe 3.1 | @ T we 9y g §E
@d 21 Hefi-weft A € goleeie U € dEaerEed o e wd € ue U
feafaai o ctaur ¥ 1 AavIHar T B

oI SoleRIS-agaeTTsEd AUy W el S i wgrd T o
Trepere eTfeaes gofeRie W ST B i Bidl @ fS1ed foh g «mmafe & @b
IH 9T Toieie Wi Ui oh AR i faerEd | emEAl % w9 § W u|
SRS W TER Bied &1 Ygid Bkl ¢ fEd % ¥€ mumefii[ @ @
e TR STETN o1 JLEhIOl € Sl € Th <l forada safatshene st wehta
% IIUR Toiagis faorad o |iel YFkHsh A1 ROTHe STEfvE B ST g
TRIS Td SEAUEEd o Hed fa9eiak S 8l ol ® f geraRis fawer
Fed &

<t ot gt erfufsran & v qeft wielis Y disdl ohad T SR Bl
? d 3ol fa9d = UM SeleRis fawa ®ed 81 [UPAC o TEaER
e STU=ER fIve ol 3Tel UIeh RIS fawa wal Sar 31 fedq g
1 = o1 dot, forEd iR g 7, WIS Feond! @ T foeaa o ame
T fava FHoTcHS BT 81 T o1 Yot e Toee B €, Sheilg head!
? U 39! fava foerm & Qe g Bl 81 39 YRR S| SISl o el
ok faweieR g € Ue S € e o] () Rt 9 e 7, o o
SIS H e TOIEIS i 3R Wafed BiH ofd 21 TerRjaent o ware i fem
TRl o YaTE w1 fRen o fauda g R




3.2.1 TR fawa

<hl HIAT

It T & I oERIel o o favETR @ YT FEad § TS 3
diee § Ao &1 Qo7 fa9a shells e UHre o el faval (sra=ee fave)
HT SR B 2| T AT T agek FT (emf) el WA ¢ IW HHG HA
q FE ¥R yenfed TE 8 W@ ekl 3" U8 wied IRuel ® fF Nt ¥ &
fored 99 &9 TS i aRll SR U9 i &l <&l SR fored §1 Teaqt da
= forer o foly TR o1g U SgaeTIeed o Hed Uk Seier 3@l Gieehl
TH 3 SYASTIHA 1, A 98 AU WY G IS L & A Ik HeA I HeAR
@t Giwe, foran s 21 39 aRuret & ER @ O 1 emf 9IS gl
2 U9 TR 3R o o1 Oa o fava § aRf R o otd 9t o fave &l et
T < & 99 fR-

Esr = B — B

39 frefefigd 3@ g 9 T B

et arffemar —

Cu(s) + 2Ag'(aq) —> Cu2+(aq) + 2 Ag(s) (3.4)
a1ef Wer arfiferamg —

Fefe (S77=99) 2Ag*(aq) + 2" — 2Ag(s) (3.5)
e (T  Culs) —» Cu®*(aq) + 2¢ (3.6)

TE @ W Gl 2 T sifufeman gt (3.5) w sifufwman aieom
(3.6) 1 I FHH (3.4) 1 € To THeoR SRS hellS o1 qUE qell HIT
SRS TS &1 W@ %1 ol g o i 99 yeR ¥ fefua fean o
Hehell &

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

TS & T Z Eaay = Ezriy = Eariy = Engt/ag = Ecu?*/cu (3.7)

3tehel o1 e o fava &1 Ao A foRen ST weRanl gW chaw ] ot Wall ok
fawdl & R 1 99 ehd ¥ THY WA K emf W eidl 21 AR 79 w1 9
Tk TS (31 Fet) w1 fawe wat o of o sueh |mer g e ae W
fawa 3 feman ST Heha 21 IR o STER A BESISH Saeie T 37
o &1 (a7 3.3) Pt(s) | Holg) | H (aq) 511 Frefua foran Sran 2, skt fava
At sfafFn & 9T g9 ad W, Y FeR R T e

1
H' (aq) + ¢ — 5 H,(g)

A& BRSSH Soiaee § wifedd =ie § A ®ife soees il ¢l
ToRIS Tty foeam | fmfssrd 2l € T 39 W g SEgeH 19 g5-93 i
STt 21 BIESISH S STufed Tg Teiehd q staeenatl i Higdl, TS HH T
feer Tl et ® (Faat 3.3) 1 sept red @ o fooraq o ewgion 19 &1 3@
1 bar e EESISH A 1 Wigdl Th Hel gl 2l
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qd T
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gen fautea %ﬁ-ﬂl g
Afta wife™ 7=
ferT 3.3—7M% gEgeT
sela2is (SHE)

wEA fasm 68

BIEGISH oIS i UHre (Eed aref det) e fordlt Tud Aot i ki ok
T W A T T Th Ha 8- A gRge soaeis || qaderd ¥a foran
S Hehal €, T 298K W emf, T 314 Fol o sra= faee 61 7 I R
Ifg gifet 3R a1t oref Tt ki erufaa wd SAfederd TS i WigdQ Sehte
B Il o o1 fawe, et X o a1d 9t o 7 fava, EG,, o SR
B /1

€] - o €]
E(ﬁ?—w—E(R) _E[L)

Sl ES,, §6 %1 A fave T ES, 9o Ej, %AN: e T a1 SR
F1 a7 I % AE soiERS v B
4 A TReE saee w1 fave B, I B § o
Eg., =Ez-0 =E(%]
frefefaa 9ot 1 A@fid emf 0.34 V & < o frefoafea od da
Afaferan 1 gk solrs fawa o R
-
Pt(s) |Hs(g, 1 bar) |[H"(ag, 1 M) | Cu?** (aq, 1 M)|Cu
a1ed g AffeRan—
Cu®* (aq, IM) + 2 e — Cul(s)
3t wehR, FEfefEad 9 &1 |@itd emf —0.76 V © S fof fFrfafed
ared T arfafenan o WM goegie fave o §Ta 2|
ei—
Pt(s) | Ha(g, 1 bar) | H" (ag, 1 M) | Zn?** (aq, 1M) | Zn
ared gar Afyferan—
Zn* (aq, 1 M) + 2 > Zn(s)
vo feorfa § A SoieRie fave #1 USSR S & R Cut
P HY S bt g § ST § STatad € Sid 2| 36kt foadia wehe Hee
& g 3t Sue afvid ge aRfEafaet o erge 8EF Cu i sifadisd
TE T Hehd (31a1 B9 I8 Al e Thd € T BESISH T KR ST Rl
afed T Fehdl 8) SERIT Cu(s), HCl & 781 o 81 Tefes v ¥ a8
MeeT AP U SFeiiRd Bl © 7 TR erEger SRl 91 gH feefq  ween
ToiRre fawa =1 SEucHs | ST Hial € fF greism o e o s
H Fhd B (A ek erggior Al i erdfead s Hehdl ©)|

9 IR o 9Rued H o 3.1 ° T%qa S 9a & g aifufemanst &t
9 YR 9§ fo@n <1 9&d 32—

aﬁsﬁaaj's'— Zn(s) —» Zn**(aq, 1M)+2¢
ﬁ%ﬁ@g— Cu**(ag, 1 M) +2 ¢ — Cu(s)




wEAfEd 92

ol ot Toy AfAfsman Swisa sfufsmanen o1 = et 21 stefq
Zn(s) + Cu®* (aq) —» Zn*'(aq) + Cu(s)
¥d ® emf = E, =E3, -E;,
E%. = 0.34V - (-0.76)V = 1.10 V
FR-Feft wifem T8 @l S uge T o & w9 H W el
Bl 9 erfferan o 9 & o, W SRt Td e sitfsmane o ferg
ol SRl oh e ok foly, e1o+t Hae WS shidl €1 Serel o forg fefafaa
e Tell § Pt o1 SUAN B B
TGS TS Pt(s) | Hy(g) | H'(aq)
et et erfafpan 8-~ H (aq)+ e > % H,(g)

T geiRe— Pt(s) | Bry(aq) | Br(aq)
et ot erfafsman g— % Bry(aq) + € — Br(aq)

ek Tolaie fave sgd Heaqul € T &0 T8 & Heegul g=-g I T
Tohd €| P =wata e1d Ta rusEe Afufmae o foy W soieeie fawe
& o groft 3.1 Ry T §) Ak frdt soieie w1 A ol fave
Y ferek BT © A TEeh! STufEd Sfereen BEgS 1H § stfues Tomht Bt 21 g
YR W, A T Seieeis [a9a SRUMcHeh il © ol BI3gis 11 39 el &1
e afereen 9 afush Tl et B1 98 @1 ST Wehel © TR wRoft H wopeiida
1 W SeieIS fawe Seuad B1 U€ SN il ® TR HeiiE W (F,) W
TIHARIES P (F) W erdfed gF w1 ygfa eifereram 21 om: Tfeii i
Yeoiad STiiehReh © Ud WSNES SAEH qeciaH STuEEeh Bl SAfeR
golRers T =aq €, 98 i ar € ff <liforag e geeray etfadiiehrer
? Sefer ofiforem u1g ot foerai o Weoldd STT=rae 81 98 3@l S Hehdl @
for Aol 3.1 H 5@ B SW @ A9 H1 AN S @ 9 " soeis [ave %y
BI STl ® WS TE o Wiy Afufeman oF Wt R w1 el @i e en
&THAT wIgdl © el < SN o TS Y STTEE &7l Sl 81 Sgd Tt
Hal 1 =AUE I faeeH it pH d & |, faciar [oewd, arerereen
feeien qen o= SoATTaeR T o Ud favafide srgEe | g 2

3.1 TR Mg IMg =1 Hreh 3o faud g fhg wehR = shar?
3.2 F Y T 5% o U § HIR Gohe & oo W@ Ty ©7
3.3 W SoidIS fawe HT arferh H1 Faem T dF T8 Terel Sast st et uRfkefRl § S

A 1 AR T e B
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AR 3.1- 298 K W UM ToieRS fava
I STt TS o &9 H, Td 5l %9 % ®9 H Suftyd €; 19 U6 319 HAY: g W@ s 9 @i M 2

A Fy(g) + 2e — 2F 2.87
Co®* + e — Co** 1.81
H,O, + 2H* + 2¢” — 2H,0 1.78
MnO,” + 8H" + 5e~ — Mn** + 4H,0 1.51
Au® + 3e” — Au(s) 1.40
Cly(g) + 2¢ — 2CI° 1.36
Cr,0,> + 14H" + 6e” — 2Cr** + 7H,0 1.33
O,(g) + 4H" + 4e” — 2H,0 1.23
MnOy(s) + 4H* + 2e~ — Mn** + 2H,0 1.23
Bry + 2e” — 2Br” 1.09
NO;™ + 4H' + 3e” — NO(g) + 2H,0 0.97
2Hg* + 2¢ — Hg,* 0.92
Agt+ e —> Ag(s) 0.80
E Fe* + e —> Fe?* 0.77
O,(g) + 2H" + 2 — H,0, E 0.68
I, + 2¢ — 2T 0.54
Cu* + e — Cul(s) E 0.52
Cu® + 2e” — Cul(s) 0.34
15 AgCl(s) + € — Ag(s) + CI w 0.22
E. AgBr(s) + e — Ag(s) + Br- E 0.10
2H' + 2¢” — H,(g) 0.00
Pb%* + 2e” — Pb(s) -0.13
Sn?* + 2e” — Sn(s) -0.14
Ni%* + 2¢” — Ni(s) -0.25
Fe?* + 2¢” — Fe(s) -0.44
cr? + 3e” — Cr(s) -0.74
Zn** + 2e” — Zn(s) -0.76
2H,0 + 2¢” — 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 — Cal(s) -2.87
K +e — K(s) -2.93
Li+ e — Li(s) \ -3.05

. FHEE E° ® e & fF e g\ H/H, T9 & godl & gao $0aE 8
2. vAEE E° @1 oef € f e g™ HY/H, 379 ®1 gad H gda soaad g
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3.3 aaf\ga e Ge ® g 7 ® T golegie sifafman W wmed vt shi Hier g

S T 3R 21 AEvIs B g% whe ue @l AR 3 qui R soere
aafrforan—

M""(aq) + ne— M(s)

o ferg fendlt ot Wigal T ek BESIOM ToiTRre o WIUel WUl T Soile Tovd
7 ywR frefia fwan s gehar 2—

e RT . [M(s)]
E =E -——
e a) = a0 " v (g

={feF M(s) %1 SEdl, SIS W ST €, SEferg—

_ o RT 1
E(Mm’/M) - E(Mm'/M) —E In [Mn+ (aq)]

(3.8)

Eppn @ @ @ ofearfoa feen w1 o9 2, R W fes

M+ /M

(8.314 JK 'mol ™) ®, F % fieish (96487 C mol ™) B, T shiced | a9
%9 8 W [M"(ag)], [M™(aq)'] T 1 Hier Higdl 2—

A 99 § Cu TS Zn2* A & foret off Wigar o o &n forad §—

e o fe-
RT 1
E(Cu2+/CU) = E(G)Cu2+/Cu) - ﬁmm (3.9)
TS o fero-
o RT 1
E(zl12+/zﬂ) = E(Zn2+ /m) T oF m (3.10)
e fasa—

Eze = E(Cu2+/0u) - E(Zn2+/2n)

1 1
o RT - e RT .
= B =25 I [Cu®@q)] Beermtop 1 [Zn*(aq)]
RT 1 1
=E°® _E? . - —In -In
(cu?t/cu)” (@®/zm) T QR [Cu® (aq)] [Zn** (aq)]
2+
_g° _RT, [Zn™]
E(ﬁ‘_?‘) (¥eT) 2F In [Cu2+] (3 1 1)

TE @1 ST Tl & & E oy I T, Cu* T Zn?* &1 Fisal | feft
F Bl I8 Cu?* A I Hisdl d8H W ddl € Th Zn>* S 1 Hixad
QM T Sl B

Tk ST



GHIRTOT 3.11 H WThfceh ST oh STER i 10 H AR i W T3
R, F o OF W@H W, U6 T=298 K W 98 1= &R @ ot Sl &—

0.059 [Zn**]
)
2 [Cu®]

T seleRIe] o ToTU SeteRiAl 1 HEAT (n) THM BT =feT, o1 Frefafed

Eam = By - (3.12)

To—

Ni(s) INi**(aq) ||Ag*(aq) | Ag & o i Tt = yr & ot

T w8

RT | INi*]
2F  [Ag'P
T T W SR SAfafsma—
aA+bB—" 5 cC+dD

o oy e et 7 wehR 9 fore S wehdt 2

S]
Evm = Egey -

RT

[S]
E(g(-v_‘)= E(‘@IE) - E an

c d
_E° RT  [C][D]

(@ ~ ﬁln [AF[BP° (3.13)

saeor 3.1 frefafaa sifufsan at 9@ &t fAefia il
Mg(s) + 2Ag*(0.0001M) — Mg>*(0.130M) + 2Ag(s)

Th E\oyy 1 ThOH BT A Ey) = 3.17 V A

o & M srfufwan ol ¥ i T yeR 9 feran S weRdn B
Mg | Mg®"(0.130M) | | Ag*(0.0001M) | Ag

3.3.1 e SRt
w " feris

WEA fasm 72

o RT, [Mg*]

Ea) = B _Eln [qu?
O.O59Vlog 0.130
=3.17V-— (0.00017 =317V-021V=2.96V
7fs = 9a (FF 3.1) ¥ ufuy &1 95 = feon smw @ = efafean

Bt B
Zn(s) + Cu®*(aq) - Zn**(aq) + Cu(s) (3.1)
S-S TG TToRdl € Zn?* Al Rl Gigdl agdl St € SEfek Cu?
A T Wigal Tt St 21 36 THT WA w1 dieedl, (9 dieeHiel g7 wel
ST Tkl €, Tt STl 81 S T U9E Cut T Zn?* o i Fiar feer



Bl St @ U dieeHiet I g <9 21 Fe ST sk ® R sifufwer o
T &1 g 21 39 ST § A& qishior ki fH YR | foran S geha
o
2.303RT, _[Zn*']

oF  “[Cu®]
2.303RT , _[Zn*']

log o

oF [Cu®]

T HrTeER W,

€]
Egm=0=E 4 -

S
a0 E(W) =

2071 _ g sfufe (3.1) & o

[Cu®]
3d: T = 298K W U GHIH &1 f57 YR § foran S gehal 2—

o 0059V e
E(@a) == log Kc=1.1V (E(@m =1.1V)

(1.1V x 2)
0.059 V
Kc=2x 10% (298K T

H w9 |,

log K¢ = = 37.288

E(@@m=2.303RT

TR, (3.14) T o s fava Td 9 e o o= g9 g9l
21 39 YR stfaferan o foru wr feries, 9 o= y&R Ao 999 6 7,
I % 9 E° °F § URwfod e s g g

log K¢ (3.14)

saeeor 3.2  frafafea sifafean =1 9= s 9o sifse—
Cul(s) + 2Ag*(aq) » Cu*(aq) + 2Ag(s)

e
E(@ﬂ) = 046 V
aal E° 0.059V
G =5 l0g Ko =0.46 V
0.46 Vx2

log Ke= o050y = 156

Kc=3.92 x 10"°

3.3.2 SEIRTEETTE Yo TF Gohe W R o fogd e ot werfed ardw oo foedie fawe <
stffwa =% fires U o SR Bl 81 A gH Treadt ¥ ¥ SAfehad & o WEd € al
S AT 1 YoT8 ShHUNE HT1 BT Ted=t Oel oh g foha T SehAvia il

fitsst Tetl § S o SO Bl 21 37d: AR Vel 1 emf, E YaIEd 99 nF
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e sfafEn # e e, AG A, @@

AG = - NFE 4, (3.15)

TE T ® & Eup T @ad W=d 8, dfdT AG TF TH®
T oeE © fER 7H 0 W fsk R @1 38 yeR fefafaa
sAfaforan—

Zn(s) + Cu*(aq) — Zn**(aq) + Cu(s) & for@ (3.1)

AG = -2FE 4,

qen SAffshan

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

& U, AG = —4FE .,

I T Afuferarit Tiiefis &t |igd Tk R @, ad

S)
E(gm =E(@a) Ad:

AG® = -nFE",

. (3.16)

4 Y Ef’ﬁm o H199 ¥ §H U HE@qul SN i, stffhan &t

e fies Sl A,GS, Wwd Y Tehd &1 A,G° | BH 7 Feientor g e
feerier =1 Ufeher T Hehd 21

AG°=-RTIn K

SEEUT 3.3 A WA o Ty Wk Toiaeie fawa 1.1V 21 fefafed sifaferan o foe ame
firest Sett o1 afehe Hife)

Zn(s) + Cu**(ag) — Zn**(aq) + Cu(s)
o
BT AGP =- nFEq,,

ST T H n WA 2 B F = 96487 Cmol ' T Ej, =1.1V o:
AGP =-2x1.1Vx96487 Cmol™ =-21227 J mol”' =-212.27 kJ mol™

AT a2

3.4 pH=10 o foeia" o Hueh a1l BEGISH TUaRS o fa9el ol Uehe iUl

3.5 TF ¥ % emf 1 Wiewer i, ot Frafefaa afufsen 2t @1 fen w1 8 0, = 1.05V
Ni(s) + 2Ag* (0.002 M) — Ni** (0.160 M) + 2Ag(s)

3.6 TF o fod fmfafed sifafeen &t 8= 2Fe® (aq)+ 21 (aq) — 2Fe* (aq)+1, (s)

= 0.236 V 8 Tt aifaferan ot Ao files Sofl wa o feerish 1

.

€]
FM 298K T R E
gRere™ &It
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o & agasraeeR faoAl o =orha W faeR %6 9 9 9 ) @
R e avess 21 fagd gfaly @ e 'R @ et e s @
e 39 3 [ohm ()] & =91 ST & S fom SI gehEal § (kg m?)/(S° A o
T 21 34 gIeH Ug 1 WerEd § Hial S Hehdl € f5Ed ey ifqes famm
o s1eEe o uRifed B goh B fRe off g o T aiekiy SHeRt o 1
% STHII T STIE FIE SAFA A o Fraeliogard iar 21 s7eifq

1 l

R —orR=p — 3.17
< P A ( )

A et p (R, T, rho) =t wfeiererar (fafre wfaty) wed
21 3He! SI 3HE 31 et (Qm) & qe STReied: SHT sTuadd 31 Yeriex
(@ cm) f 3T F fomn s 21 ¥R TUPAC A faftre ity & o w
UfeRlgehdl Ug oh IWIET ol &, o4 Yk & M & U=i # W
yfertaranar U w1 & ST A Gifaes w9 § et ueel w1 gfaRiear
ITHT € iy & S I8 Ueh HiX el 8l T Skl IR I i ol
1 m® gl I8 3@ 1 Tkl © Foh—

1Om=100Qcm3a 1 Qcm=0.01 Qm

YRiY R o1 ogehd, wetehe (conductance), G Heard € Td &9 =
oY A H -

c=—-A_.A (3.18)

Treehed 1 SI °Ee 99 & 59 udie 'S’ 9 Frefid e S §
7€ ohm™ (@ mho) oM Q' & qed B Waleewdl =1 Yiaeld, <relehar
(fafdre =erena ) weam € 5 wdieh « (e v i) o Wi o 2|
TUPAC + faf¥Tse =Tefehed o T W STcishdl 9Is5 ! ST 1 €, 37a: o
Jeish B Teishdl Y1 ol €1 SYANT | =ethdl o SI 956 Sm! § T/
W «, B Scem” | oFe fohar st 21 ferelt uied sl S m! W wTerhdl sl
e ehcd §, 9 98 1m el 81 T TR STIEY H1E &kl 1m? 2l I8
T ®f® 1Scm!' =100 S m™|

GrRoft 3.2 @ 98 @1 ST Tehll B foh wretehdl o AE § ikl f=ar gt @
Td 98 Sl w1 gl W IR e €1 T 39 a9 9@ WA R s @
S W gHHT A A ST R1 Sehdl o YR R Gl e,
fergaRifural el erefromhl ® anfiena fepean T 21 enged we fasrengeti w1 =Tk
9gd Afish BH o RO 3 WIeleh el Sl 8] D YU SY hleH-soieh
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WRUT 3.2— FB FAM USTAT % 298.15 K U AThdl & WA

St faeaT
2.1x10° S 3.5x107°
5.9x10° 0.1 M HCI 3.91
6.2x10° 0.01M KClI 0.14
4.5x103 0.01M NaCl 0.12
1.0x10° 0.1 M HAc 0.047
1.2x10 0.01M HAc 0.016
e
1.0x10716 CuO 1x1077
1.0x107!8 Si 1.5x1072
Ge 2.0

(Tt , YFTEe T FB FELF q50F N TS =ATeH B B
e, = faedt (ffrs) onfe S werel fsment =retehan sgd %9 @it €,
Tt wean ¥ oo e w9 fafaw, <ifta fafasws, Afeem e
TSTeRT =TeTehal, =TeTeh] Td Taefauiferl o Hed et 2, oTeiereieh g 8 T
3 wEEyul gt wee 21 g aard, e witenfies ®9 9 arfemeten wed
&, 9 wieRierhar A S7d Setehdl 1ot 81 €1 Teel GHe ST o R Shaet Sy
e fageTge € S5 wH a1l (0 to 15 K) W Afa=reish gt &, W el o5
T Tt werel we fafsa srfemrgs off @ @ S 150 K 9 S=a ardi W of
AfeeTerRar <l 2|

Tgatt o fagd™ etk w1 ek o1 Selai ek =Teishedl Sed € ol I8
SRl W1 T o RO BIaT @ SoieRiTeh =rerehedl e WX e s B

(i) ®ng T pfq T

(i) Wi TXATY] WATST Soiael @i HEA

(iii) @9 (FE qT TGH W FH Bl 7)

TolR T i @ 79w hid B T R fR 9§ et W ®, gafery anfers
eTeh 1 WEEA STUiatdd @l &1 Pt o wieihed i fwanary s
Sfeet B

* goFif o dgad — 1977 H He-feifie, R aur vk 7 @ %1 fF dfafedv i & agorsiaie @
YicHRfaieei ageis I a1 ST Geal & it rEiied 9y & Gy H o W eifeds wHe UF worehdl 91 HY ol
21 59 915 9gd @ FHIe1d ageik-weid G TT E, S8 Giefei, YiehfRicr ael Wetrawi a8 e o aret
FTEH1T TgTH U FIAH, BESIST T HHI-FHH Agior, SFHeT Tq Gew GRT a4 & & FHRU GH H1gsT &1
qorT & I godh B € S, $7d Bohl "eRAl I S Gl 81 $9eh AldRe 59 oreieT sie aiEe o o
gid € ora: s99 2ot St solaeiie gfaadl adl §g G Al @iles vie &9 G 81 "o agerhl &1 @ie &
forq deh-fexfae, &R aer wiRhmar &t a5 2000 F T@ET RE & T6er R T [EHT HA TET 4
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3.4.1 3R Taerat
® TeTehal AT

wifeH1ghd Pt
-~ gl

foIT 3.4— 3 3TTT-37cTT FHFR
& HTHAT ToT

B0 Tl 9 € WA ® (el X1, Theh 7) T orcafs s wel | ot oiEd
el W BESST UE SRS 3 (~1077M) B € S f Td wgd sfeu
Rl (3.5 x 107° S m™!) W&H d €1 agasTTsed Siel | Hiel S W ST
A Toem i 9eH i € e foerm i =reehar sg S ¢l faere o
Iufterd Sl o SR A ok wTotehedl o1 SgATIEEAl A1 SERh wcished
Hed 81 agasTuEel (i) faeEal i e fefetad 9 e st
=

(i) fHemT T SgdsTTsRE w1 Y

(ii) STI Il T AT TH 371 fTamgesh I

(iii) o™ &1 YHfq TF DT T

(iv) dEgASTTeREA &1 |l

(v) A (A 5gH R & 7l )

W T e AR foerd H e 9 (DC) wefed i W SgauE s
sTuferaeT o SR U@ §oed URafad & 9ed ¢ (TE 3.4.1)1
B W foh 0 gewea fost () o g fondlt arema wiokier =t @l |
fopan <1 wehan 21 Terg foret srmafoen foomm o iy o= o edf 9 wmemEl
1 FHAT 31 Teal 21 99" 98 T e am (DC) varfed & R oo =
Toed ol Sl €1 S Ie T foeam i nfeder dr A 31 319 ok i
e foe 9 Sier & <1 Hehalll Teel TS 1 GHIHE Y € (AC)
T ek B feha ST 81 GO THE U foeiy wehR o fewiegd fRw gu e
1 STAN FIF T F S B TW UH | AR G FEQ 21 Ao 9o
%2 fesedl o Suoied € W < W fesed fo3 3.4 ¥ =iy ww f)

Tord: 398 WA =ik (WifeTs howtet) @ faeifia (gem faanfem enfars
Pt =1 degauErEte i g sereeel W fefid fren st @) < selste e
F1 5Tk STIURY hTe T &l 'A' BT € SR 3 ' 3T W YU B ¢1 T TER
Tk d1e o foerad ' @aE Td A’ STURY h1E o &hel I shicH Bl €l
forer o 39 o™ @1 wiale Frefafed S gr o s 8—

L
Rep =4
T 1/A 1 I feelisr el w1 @ 59 i G+ o = fovan S 2

T8 TS ok ot 1 g TS ok STITEY HIE o &hel W R e @ ue
THe! foam ofarE ! et 81 9 {99 A 1 HE A 8 W uiesferd fRa S
Thal B L W& A 1 O A fad ergfaushe 2; d9fcw ww oe sifavasa
off giaT €1 Wet TEerish ohl HHNUE T8l § Hd wietshdl alel fofe shi =etehdl
Tl § oot o SHHT TiIE AT HL A€ [HA S 21 TH 32T oh T &H
TE=: KCl faer 1 ST & € et =reresar fafia= aigaret we qm
W URYEd ¥ 9@ Bl @ (RO 3.3)1 det femw Gr  qd Frefafe
HefieRor | < S Feh 2

(3.17)

Ty SERERA



e 3.5—dgasqeed &
faeraT & gfater
09T &1 e

WRUT 3.3— 298.15 K W KCl1 @t =ITcTehdl TS U TeTehdl

[

G*=— =RK

(3.18)

Teh 9R 91 Ferish 1 9 A & 1 W 89 $9eT 392 fordt off faerm
1 Gfale a1 Frethdl 999 § R Gehd ¢ Uiale HI9A ki oeee fu 3.5 §

Tie T 2

9 I 90 R, T R,, T IREc ol R, T ST=G 9fae R, dTelt
etehdl Hel Bl 21 glew T W sifer, O (oscillator), (9153 et @

550 ¥ 5000 =0T Hfd ThUES ATl T U (AC) 1 Gid) | [ @l

21 P T SUgE TgFF 8 (Th TS a1 374 fagd gf) don 5 dg=es |
1S T om0 warfed &t et At fors wqfera gl 21 59 uRtferfaa |-

TR W0, Ry =

R, R,

3

(3.19)

mol L
1.000
0.100
0.010

wWEA fagm 78

mol m3
1000
100.0
10.00

S em!

0.1113
0.0129
0.00141

S m!
11.13
1.29
0.141

S cm?mol™!
111.3
129.0
141.0

S m? mol!
111.3x10°*
129.0x10°4
141.0x10°*

TSRl TR =TeTehd] Hied 3Yeisy & 9 =retendl 9t § Sufterd faermm
1 =Tetehed 1 Gialy Eie € ugl S Fehal €1 Tk O Yol W Sufterd faeram
w1 U o v yfaly Id 81 W foerm 1 S fefafiaa g

T q S TS B
59 fers G
B R "R

(3.20)

T & faerEs § iR wuE an R, fafae deaeseal o oot
etehdl H AR faeed o w991 9iel Pl o STEY T STH qer
ITeh! Higd A1 fawa waumEar (Potential gradient) o a4 h Haed
=1 glaen ¥ fir=ar & SR g 81 o s ®9 9 e fyew steigut afen
1 gRTf T STavaeh 8, f5 HieR =efehdl (UM ST0[ =eishdl) el Sl
BT A, (W& W o) § fefid & &1 98 faodT &1 =reiehar 9

Trefeiad S o g Hag 86—

K

WW:Am=€

(3.21)



SIIF THIHW | I 1 Sm™ H TS Higdl, ¢, H mol m™° H =Had
fman ST A A, 1 A5 S mPmol ! BN UE oA < 9 @ T

1 molm®= 1000(L/m3) x A (mol/L)
3Ad:
k(Sm™)

2 -1y _
AplS m=mol ) = 30 T ) X e (mol L)

I &7 « T AFF S cm TE Gigdl 1 AEE mol cm ™ o 99 A,
HEE S em?mol ™! B 38 f=fafad T 1 ST &Y Uiiefad faan

N T B

2 ol = & (Sem™)x1000 (cm® /L)
An(Sem®mol ) HieRkd (mol/L)
HHEIE: <A YRR o Heh W T S 21 S iReR Freferaa gt
TN Hag B
1 Sm?mol™ = 10*S cm?mol ' =

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

3&E01 3.4 0.1 mol L' KCI faerad ¥ R T Tk =efehal ol ol ¥fadiel 100 Q 21 afE st
T &1 9fee 0.02 mol L' KC1 fae@ s W 520 Q & @ 0.02 mol L™ KClI
foeTa ol aTeiehal TF HioR =Teiehdl URehfard shifeldl 0.1 mol L™ KC1 oo™+ =i

=M 1.29 S/m &

ger Uo feoier Trefafiaa gt g feen st 28—
Td feelid = G* = el x gfaay
=1.29S/mx 100Q=129m ' = 1.29 cm™
0.02 mol L' KCI fae@q &t aeehai= 3t feerier / gfadiy

#

_%_02488 -1
R~ 5200 = m

Figa = 0.02 mol L™} = 1000 x 0.02 mol m™ = 20 mol m™

G

248 x 102 Sm™

o molm - 124 10* Sm®mol !

HioR =etehdl = A, =

o ®

-1
fomem:, k= 222 _ 5048 x 102 S e
520 Q

qM A, = k% 1000 em® L™ molarity™

_ 0.248x10 S em™'x1000 cm® L™

.05 mol L' =124 S cm® mol™
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S@E20r 3.5 0.05mol L' NaOH faer & wiem o fo@ wfedi® 5.55 x 10 ohm 1 51
= 1 cm TS @6 50 cm 21 $9%! URRIEdl, Seiehdl qe HieR aeiehdl
gRere™ Hifsa|

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

pl RA 5.55x10°Qx0.785cm?
R = a p= =
A [ 50 cm
=87.135 Q cm
i 1 _1
|clehdl =k = —=(55535=) Scm
P OS/.100
=0.01148 Scm™!
Kk x 1000 N
R Areswdl, A, = cm®L”

~0.01148 Scm™ x1000 cm® L™
0.05 mol L™

=229.6 S cm? mol™!
€ B9 'cm' o WM W 'm' & 9§ | fafy= i =1 afteem s = @
_RA 5.55x10° Q x0.785x10"* m*

l 0.5 m

=87.135x102Qm

100 om
87.135

K =

1
Yo
1.148 Sm!

T K 1.148 Sm™
An = ¢ 50 molm™

=229.6 x 10* S m?mol™!

3.4.2 €@igar & @ YA h1 Higdl | TR o WI-FY Hetehd] Td Hier =efehdl S+ o

TRl T e B €1 3 TE Tee IHl R o SgqeTTEedl sl Wigdl S W
MoR oTeTdhar §  orhdl eden el 21 TEh! TH A W A 1 W Hehell € Toh AT HE
ufradq W R 3RS e W fREUN o W oTel e bt Ge s Sl 21 fahe
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S

(=]

(@]
|

CH,COOH

A,, /(S cm’mol™)

\]

o

o
|

KCl

0 0.2 0.4
C1/2/ (mol/L)”z

faa 3.6- st faags  F
wHifew et (3
dgaATEET)  Td
TR Fivse
(FeTeT ST
faw AR =reshar &
faadia ¢” ®1 s

ot Figar W e ) Sreiehdl 39 oo o SIS STGH &1 e Bl 7,
59 TR 3R 30 W fod Td s STYRS & &F%d ard ] wifead
Tolaeisl o HEd Tl T e

g Frfafead Tfeo 9 W= g

G=%=K(A®lﬁﬁwsﬁﬂsﬁmmcmﬁ%)l

foret <t T Tgdr W U faetTd 1 ek Sreshdl 39 fae@d o Vo aAIad
1 =Teihe €, fore JRaeTIsed 1 U Oidl gon & a1 S Th-6 9 THhE
T4 W e, A STIHRY FIE &% 91l 3 SoiRlel o el W@l T @l ST

Am=T=K

e 1=1 T A=V (3, fSd SRaerTsed &1 T Hiel o 1)
A =xV (3.22)

Hisdl 24 o Y HieR =ieiehdl 9gdl 81 UH SHieg 8l € Fileh 98 el
A (V) =g Sl ¢ e weh Hie deaeTTsed Surked g1 T U T
? fop forera o a9 W e § 9fg « | B ool s i qor | el
Aferer Bt €1 slifass w0 9 3aeh @1ef 98 € fF & g Wisdl W, A, B 3H THR
wfenfird foman S gewar ® 56 I7 deaereeg & 39 faoEE o ST e @6
e & fo =eishedl 9e1 o e 3 50 R ford seieiel & Aqeg @
T B WE TSR STIEY SIE &5kl ol 5l ® foh 9 foerad o s watw
I ol THIAITSTG Y Toh TSEH SgdeTTsed 1 T Aol Sl €| W/ igal
I T AR TG TR B qe HioR Seishdl GG ol STefhd! heeld @ T
T8 Wi £5, ¥ Tefd foman S €1 9igdn & | A, o uRedd Yol Td geal

| SrgaeTEedl | StenT-arer gl (T 3.6)1

e dgdeTIHed
T SgAsTIEEaAl o fIU, A S AW q9d o W - dg@ ¥ T 3@
Frreferfiea wefero gro fefua femean T wehan 28—

° 123
A, =A4"-Ac (3.23)

& @1 S FHAT © 16 AR A, F /2% fawla smfea fean so (e
3.6) i &9, Uk et T U gt @ Toen ofd: @E 40,T8 @l -'A' o e
71 U U faetes @ a9 W ferie A’ w1 9 SR[eTEd o YR, g
forera o agaaTTsed o oSt ¥ S YR T RomEH o e W R
Tl 21 3d:, NaCl, CaCl,, MgSO, HHI: 1-1, 2-1 Td 2-2 SEAeTTsed o
w9 H 9H W T Th TR o el SgasTIEeE o forg ‘A’ 1 7 wEE gl €l
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S@Eeor 3.6 298 K W fafs=1 wigdien o KCl faermi =1 Hiek =reiehdid fefafed )

feor 3.7— cle & faes A,

c/mol L™ A,/S cm® mol™

0.000198 148.61

0.000309 148.29

0.000521 147.81

0.000989 147.09

T & A4, T /2 & Ao e T Hiedlt @ €1 KCl o fow 4. Td Aoh
HH I it

ga & TS WKAS 1 w0 W W EH U §

c'/2/ (mol L )!/2 A,./S cm’mol™

0.01407 148.61

0.01758 148.29

0.02283 147.81

0.03145 147.09

A, (y-3180)Te /2 (x-3187) o1 3@ Tost 3.7 § <ifan 7 B1 98 <@ S Wehell
2 5 o= o ww el Y R

@S (c/2=0) W EH T4 € fF A= 150.0 S cm? mol ' T
A=-T =87.46 S cm? mol‘l/(mol/L‘l)1/2.

149.8
149.4
149.0
148.6

#‘ qﬁaﬁ%’ 14_82 -

/(S cm’mol™)

147.8

An

147.4

147.0 4

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

/

e o

HIeRSY (Kohlraush) ¥ 2 wael Sgasiasedl & fauw A, & o9 o
wero fohy we e Frafiaaet 1 sracier fran S=iH arEn o Sgdsraseal

82



NaX T8 KX & Aj o AF &1 i) fordt ot X' o fore o feer & 21
3T o T 298 K M-

e} e} (e} (e}

A ey = Am vacy™ A ey ~ Am Napr)

A = Ao

2 -1
= A = 23.4 S cm” mol

(NaTI

q TH YHR 9 T feR—

o o o o
Awasn™ Ammacy™ Amken ~ Am ko

SUE U o SMUR W IR AT ok AT TR it ShIGRTSIT
Fram faam FRersy & 30 W 6 o ER Tw JedetEed W Hmia
TR SATAHAT Bl SHKF GATAT T UM o STNT-3TeN AREM o AT
& aeR Trefua fean S |ahar 31 38 TR, AR A%+ T A% HH:
wifsam Td RIS & S HHIG AioR Feehdle 8 df Gifedd FANES i
Hiwia Hier etk ffatied T g € ST Hehdl 8-

A;I(NaCI) = ﬂ’ONa*' + 7‘0(:1‘ (3.24)
=T &9 H AR Toh SgaafTeed fobiey W v, ¥FEE @ V. RomEE <l

2 9 TH] T HieR IRl & Frefated SEe g R S wed 6
A°=v 20 + Vv (3.25)

~ 1.8 S cm?mol™

W& 0 T 20 HHW: ¥ET TS ROTEA w1 GiH Aol Sl 2l
298 K W &® & Td RomaHAl o %% AF Groft 3.4 # Ry mw §)

URUT 3.4— 298 K W S AT ot el H HH HIeR =ITeTehary

H*
Nat
K+
Ca?*

Mg2+

349.6 OH- 199.1
50.1 cr- 76.3
73.5 Br- 78.1
119.0 CH,COO" 40.9
106.0 sS0Y 160.0

Feiet SEReTTEd

Udifeh 30 S gl SgAsTIeed e Higdl W o7ed foifed g €, ora: ™
SYATTIZA ok A, H Tl & W g, faarsm anen # gfg & wro e @
IROTHEEY Teh Hiet SE[aeTTsed oot e o ool 3@a" W 3Tl w1 e
Tt 81 57 TR |, fasiodan ered Wigdl o TH Al WA, d5 o agal
# (fo1 3.6) 1 31 A1 9 A,,% S Wixdl qo ST&aeH (extrapolation)
BN U e foRan S Wehall 3T agal W (I Hisdl ¢ — 0) SEaeTTsEd
ufcn fereferd &1 St 2 (o0=1) W Sat HH Figal R frer i =k sat
%0 © S ® foh sUoh ardfoeh AWM ki FEl AT ST Wehdll o7d: geol
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SRERIT 3.7

SREE0T 3.8

wWEA faam 84

SgAATEA o AU A, HICRSY & A o fag wds st e
IYANT T Y TR ST Gehdl © (3T 3.8) | et oft wigar ¢ W afe o
W AT ¥ A T OGS ¢ W HIOR Aehdl A, T HHd HieR STerehdl
AL S 3T o Gieehe WAl ST Gehdl 21 36 YehR—
_ M
=i (3.26)
W B9 WA € o Ueifes omer S geel dE[eTTeed o Ty (e XI
Thah 7)—

K - ca’? cAy _ cAn
a " (1-a) of, A A(a-4,) 3.2
A (1720 o
HITRTSYT | o 3Ty

Al o T AT o oSy e 1 3uEn a5, fRdt oft Sgaerreea
& A o A0 WA G A, 1 URehe HET §9G B 39 e Al g9 &
TE HEdl ¢ W Ay T Ao AF 10 2 o Qelifeen 3t <19 gefel Sgaerasiea
& foru sqent foaieH feis Td wa off 999 2

gRoft 3.4 § U MU stfnsl 1 We@d ¥ CaCl, T MgSO, & g, 1 TRehe
HifeTg|

FioRsy T 9 89 SHd ® fR—

A7 cacty) = Meger + 2X-= 119.0 S cm® mol ' + 2(76.3) S cm? mol ™!
=(119.0 + 152.6) S cm? mol™

=271.6 S cm? mol™

Anugso,) = Mg+ T Aoz~ =106.0 S cm® mol™ + 160.0 S cm® mol ™

=266.0 S cm? mol™

NaCl, HCl T8 NaAc & faU A, HH9T: 126.4, 425.9 T 91.0 S cm? mol™
21 HAc o faIT A° w1 Reher shifs)

o __ a0 o _ 10 o
Amiae) = XH+ + XAC_ = XH+ + A

o o o o
a- T }\'Ac' + )\'Na*' — Ay }\'Na*'

C1™

= Arz(ch + Ano1(NaAc) - Ahoi(NaCl)
=(425.9 + 91.0 - 126.4 ) Scm?mol !
=390.5S cm? mol ! .



SFE0T 3.9  0.001028 mol L™ THifesh 31wt 1 =reishal 4.95 x 10°S cm™' 81 9% wehfes
a1 o faIw 47 1 91 390.5 S cm? mol ™' € df sHek ferieH feertisr =1 ufisher
Hifeg|

_5 -1 3
Am=£=4.95><10 ScmilXIOOOcm ~48.15 Sem? mol!
¢ 0.001028molL L

oy _ 4815 S em*mol™

= =0.1233
A 390.5 S cm?®mol™

2 -1 2
K- (lca ) _ 0.0010281m(())111423>;(0.1233) = 1.78x10°° o] 1]
-a -0.

Gt 98
3.7 Tt foere & =retehdl aqa1 o WY =& Hed 872
3.8 WA & A, A HT H T AT qaBEUl

3.9 0.025 mol L™ Be-® o7 1 =reehdl 46.1 S cm2 mol ™! 31 3Heh! faaiis amn @ fae
feerier o1 IReher FIfsT) e o 2 % A%(HY) = 349.6 S cm? mol ! T8 A°(HCOO) = 54.6

S ecm? mol ™|

3.533?13111‘5[?6% eEstuTe ¥ § TEEf fufEa w6 & fau fava @1 aw@ g vge
ST @ e ST B 1 JEaETET ehH FENTenstl Td THEfe e agd Hewyol
Sa = e i S et
EMBFTECH ¥ < wiw e Fufor g §1 af < sdeiel W DC fawe e S,

@ Cu? WA e (FHO AEARE) W i B § ue fafafed stafea

Hfeq Bt -
Cu**(aq) + 2¢” > Cu (s) (3.28)
I &g el W T gt 81 e W AR Cu?* e o, Frefafad
sAfafewran gr1 afafia = &
Cu(s) » Cu**(s) + 2¢ (3.29)

T UHR SR (1) T § foaeid (ifadiga) o ¢ T oheie W
frefa (srafer) el B1 97 59 SiiEifie wehd o1 ST¢R e a1gs i
i S YGAl o I T S8l Sl Bl S B 1 UG S Siiehl € o7 o
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N Fellfed s TR el B 8 T U5 i shefts W Heifd e 21 sga-g
91T S Na, Mg, Al 3% fSer foiq Sugea TemEten sTo=me Sy =&l
B, 988 TR W G GAIEA! o SEaUEEtTR o gR Seied S Sl
wifeam wd v urget i S Grfed Sigel o dEherEe g
Safed fovan <1 @ wd uqfafem w wEge s sufefd d dofafem
RS o AYASTIERA NI Scqifsd fohan <1 € (e XII, Tk 6)

ATATUTE F HIATHE &

TTgehet TS JoH SR & el SgaeTase o HrTedsh qeil o oof fema)
TR 919 S T o SMUR R GHE ST Gehell T

¥Te & degdervued & fam- faomAl U6 cEderEedl % el o
SgasTaered W fariiol sramon o wv=q e 3 1833-34 o 1o wfiumay i
frrferfiad, Teema HUe o Sgqer e o 3 EE o w9 W Ry feme

(i) 329 fgm- foe@ 90 gR agastased o q@Ete fased &1 amn
SgasTreed (faead =1 wfed) o yeifed fagd o) s 90 o GEEE
=t 1

(ii ) feta Frem— fafe= degaeraset foemri & fagd =1 SaM 961 gorfed s
R g fafa= agref &t AT 39k TaEfe el S (HTg
TS S + €FE i STIId 3 | Y soiael &t Ge&) &
T Bt €1 S o wHe W fer agd ¥ o 9ia STl Tél 9| T
M yeferd Igfa e ot 5 T holiaard (T Ok deaerasedt 9)
1 A T &y =@ e g (I FHeeR A hiw) i A 9
farga Bt A Wl oRTE STl off R ShetiEATd afSiehet st 8 T €
q TER U 37e TEer o (1) o Hid Syoied €, o Yelfed faegd i A
1 M Trefofaa S @ shi ST Hehdl 2

Q=1It
Sl Q eig # , Safeh I WfeR ¥ wd ¢ 9e H 2
ARl Tor =1 T o fou erewges faga (91 Smaw) 1 °el oS
Afufsran =1 wisfraidiel w fsR s 21 seewne e srfafwan d-
Aglaq) + € — Ag(s) (3.30)

ToeaR 9+ & U Hid o A=A o folq Ueh el Seiaeil i STavaehdl
B 21 BH S @ T T goieRid W SEw 1.6021x 10719C o SR gl
B o7d: T Aol SeieRAl W SAEE Bim—

N, x1.6021 x 109 C = 6.02 x 10*®* mol 'x 1.6021 x 10°'°C
= 96487 C mol™




foga =+t 3@ 7w WOE FwEd € T @ W F ¥ | e ©
gi=ere 7O o foit 89 1F %! 96500Cmol ™! o ae’ o 2l

Frefafad soieie sifufwmaeti—

Mg (1) + 26" — Mg(s) (3.31)

AP*() + 3¢ —> Al(s) (3.32)

% fau 77 < 2 fo @ d@ia Mgt Td AP o forw ed wEen: 2 Hi
TR (2F) ° 3 e goieei[ (3F) i SAagdshdl eNl| dgqervEe ool |
yarfed maw faga o) (YRR) Td 999 (Yhs) o UM% o SXer gl
B u1gel oh oA SR | S 50,000 UHTER ek whi S=E R GENT

T T S ® S T 0.518F Ui SE % aUer Bt el

SFEUT 3.10 CuSO, o fae@ = 1.5 Ufiwr &1 a0 ¥ 10 fie q dSgmermsfed fean @

hefre W e i =1 SeomE @ gem?

gal t =600 s
3T = ¥ x §9 = 1.5 A x 600 s = 900 C
srffeman—
Cu?*(aq) + 26— Cu(s) & 3TIER, Tk A 91 63 g Cu &l Faifd & o
e &9 2F a1 2 x 96487 C AT i EwASHAl &
31d: 900 C g fafid Cu &1 g
= (63 g mol™ x 900 C)/(2 x 96487 C mol') = 0.2938 g

3,51 JEASUTST o FASTTIE o SR UEfed e ATl SIS I ST ¢ WIH TeiSl oh

TFER W 3R @ T 9R soieeie fRd 8 (ST & fau Pt el Au)
qt Iz Afaforen o fewm =&l o1 W& I8 ohael seigel o Gid STeral T &
FE A B1 T R AR gl afufkania e @ 97 soage sifafwan o
feed oial B1 39 YR tfufhaneiic wa tfehd soreeiel o fog dgasased o
IS STT-3TENT 81 Fehd & SEATIEe oh IedIg oE[aeTgee! U § Sureerd
fafir= iR T sTo=mes TS U6 396 e soeels faval 1 fsi
3 €| ghoh AR F® dgd TEEtTh Yhe FEi §9d el €, TRy ek
w9 ¥ gad Y B © for 3 Fre farve wosfed @ i e e we wE aiiketd
o sffaftea favya (9 s7fifawea ed ®) o1 9dl ©; S fh 39 Wehdl i
R s & < 2

SereRone AfE &\ et NaCl =1 Wi &Y dl Jgaerse o Sciis difsad
T Td Sl 19 i1 981 eAR U hedl T €EF (Nat) @ St Shefle ™
aafed (Na* + e — Na) 2idl 8 T T e (C1) & St UHig W sfadiaa
(CI'— %Clyt+e) BN Bl WIfEam FNES & Sl foeaq & Sgqerdee &
ERM NaOH, Cl, T H, 3cE od 1 399 Na* W Cl” & sffafted H* wd
OH~ 1% T foemae 9] H,O i Sufterd g |
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FUe W Fefatad sfafwast & 75 o= o fow wasl Bidt g—

Na® (aq) + € — Na (s) Efﬁa) =-271V
1 o
H' (ag) + e —> 5 H, (g) E & =0.00V

Hefle W e E ° U ol STiafean i adad o g §, 37d: helie
R freAfafea sifafea g 32—

1
H' (aq) + € — 5 H, (g) (3.33)
W H,O o TSt g1 H'(aq) eI Bl €, a1t for—
H,0 (1) > H' (aq) + OH " (aq) (3.34)

7 Thells W e Afafwar (3.33) T (3.34) % AW % ®Y H fa@t 5
Hehdl 81 sHfT—

H,0 (1) + & - %Hz(g) + OH" (3.35)

e W Frefafed s sifafkar gag §-

Cl_(aq)—>% CL@+€ E., =136V  (3.36)

2H,0 (1) - O, (g) + 4H'(aq) + 4¢” E, =1.23V  (3.37)

THe W FH E° At sAfufwa o i wra et @ safa S o
3faieRor &1 Cl™ (aq) o SATRAHI0T &t gorn B adEa et =ifewl wg
AferefiSi w1 rfufasa o RO SAfafsEan (3.36) o1 el 9w et 81 a:
oy srfufeman e yhR o gafta 1 ST g 2

NaCl (aq) —2%— Na* (aqg) + CI (aq)

1
AT W—  H,0(l) + e - 5 Hyfg + OH (aq)

ﬁ?ﬁ's‘ W- CI (aq) - % Cl,(g) + e
Ty rfirfeRar—

NaCl(ag) + H,O(l) — Na‘*(aq) + OH (aq) + %Hz(g) + %Clgg)

Tsdl WTE F1 AR S o foT A SoieRie el o T T AR
T (T 3.8) H Ru M oweEe fawe wfwerfra fee S R
TRk et o dE[erTEed § UAie W FefatEa sfufmag gerfaa 2

2H,0(1)> O,(g) + 4H'(aq) + 4¢”  E = +1.23V, (3.38)

250, (aq) > S,05°" (aq) + 2¢" E = 1.96V (3-39)



arsAftEd 98

T GowIfi o ® stfafewan (3.38) S SEdr W Bt € W H,SO,
I =9 Figal W AFIFFAT (3.39) H KA I A 2

3.10 3% T wfeass IR H 0.5 UETER &1 9 2 w2 & fou yenfed idt @ @ aR A 9 fohae goree

vafed gii?

3.11 39 uigal 1 Tk Gl a5y R deaerase Fenvor g 2|
3.12 Fr=fafea sifafsan 9 Cr,0,2 3Tl & T A o T9=3d o faQ g # foglq &t fhat
I St AT B2

Cr2072

3.6 sctoAt

3.6.1 wrgfaer it

FE BE (HAE)

f§& g MnO, +
() P Fo

+ NH,C] &=

o7 3.8—-T% HEHITH: T
qa fae & g3 7
itorse Syt & qre,
1 F T B

“+ 14H" + 6e” - 2Cr** + 7H,0

FE ff S (areda | TEH T 9 T 9 A g Sofieg ®d §) a1 9
ol 1 Foreg 3 S T e o ¥, e T e At § 5 et
ffn %1 T ot R e S W awe 3 3 g deh %
ST oh ToTT 39 goeht qe GEaS eFl AfeT Td AN H o 99T S9! aieedl
o arfer afedd & B ey SefEl qed: S YRR W Bl e— Wi
SeiEl T e S|

Wik Sl | sifafrar shael T R Bt de1 59 EE d FAT % 9%
Sht fafera &1 St @ U A 7 6 o S Hehdt 59t e Fr-ufif
IR P Ted B TS 5Tk nferehien o ATH W eleeni 9l Wel o AH 9 ST
S 21 A W w2 we et § gh o o S 21 39 9 § e
%1 T U Bl @ ST 0TS 1 i ot ohidl © e s (YwEe) w1 o8 S
W) @R @ =fvla FicerRimEe o ®E 9 fl wd €, thelie w1 s
H 8 (Fo 3.8) 1 SoiaRISl o o 1 T St wdEs (NH,Cl) T
S FNES (ZnCly) & 79 U= ¥ W @l 8| Toiais Aaimar sfee ¢
Y 5= Giehe &Y U 1 whR 9 o w1 g g

ﬁ?ﬁ's‘— Zn(s) — Zn** + 2~
%dE-  MnO,+ NH,"+ € —> MnO(OH) + NH,

hefle w1 SAtfsRan o HTHIST + 4 9 + 3 Sfiardiehor sraeen § srafed e S
B rfaferen o Sco=1 ST Zn* o WY Hehd [Zn(NHa),)2" st 21 St
1 fawa e 1.5 V e 21

TR Wt s 7+, wfeat onfs St for w1 w8 9 i sewEshd el
Fferrall o forq Sy Bt & (ot 3.9) | 36 TSeh vt erver™ IS o1 qe
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foF 3.9—-gmr=a: g9 77
a1, e sTgaraeh aor
TR (1) STFETEE
SFIHRE E

3.6.2 HUE& SeERAr
( Secondary
Batteries )

HgO TF &leH 1 T Helig &1 @ Hdl &1 KOH U6 ZnO 1 T
AT Bial B1 U 1 Seieie sttty e & E &

Tis-  Zn(Hg) + 20H" —> ZnO(s) + Hy0 + 2¢

%Ue-  HgO + HyO + 26 —> Hg(l) + 20H ~
T O sifufea e vR ¥ Fefm & S e—
Zn(Hg) + HgO(s) — ZnO(s) + Hg(l)

o1 fava ortem 1.35 V el © a1 Gyol e ety feer T €
i T G sAfafwar & i off Ga oA 76 € fwent wigan e
¥ TH o &R, T hi GYul w srafy W a-a FeRdt @l

T G 9 i 3SYAN o6 915 faudid fgon ¥ foga o o yere g A
safid T A Q@ 93 | o ST Gl 21 T 3T HaAad Ol 3
R fewarst T =St o =l ¥ TR Wehdl 1 Ted Hew Ul HuEe O oS
Harek s © (fadt 3.10), 59 gmr=a: o= @ =ed § 5o fwa
S 2l THH UAIS o€ T S Bl € qUl hells oS SESAES
(PbO,) ¥ R gC s &l s &l B 38% Towe 3 o1 foema
AYASTTITZA HT FE HA B 5 9 9T F Bt ® @ Frfafea g
Ffaframe Bt B—

TE— Pb(s) + SO,2(aq) - PbSO,(s) + 2¢

Fee— PbOy(s) + SOﬁ'(aq) +4H'(aq) + 2" — PbSO, (s) + 2H,0 (1)

TH YR heUe Td Ui sfufmanet &) faome w9y 9 sifufean
Trefafaa 8-
Pb(s)+Pb0O,(s)+2H,SO,(ag)— 2PbSO,(s) + 2H,0()

ST A AR HE W AAfm

Ih{td B STl @ 9 U Td helig off

HHI: PbSO,(s) Pb T PhO,H =
EInkd

T HEEysl GuEe 9 b

* ShefEm Ow (T 3.11) © fSEet =

S frew ety ofe TuEeh 92 o afs ® fog

) TEh! i o e 21 89 39 O

5 w1 forafafy den = T fews &t
i Wi § € el seleRie StfaERneT &
PbO, & 7% firew forega aui =&t S| femarst =1 aferan o

BN arelt way stffwan frefafea 8-
Cd (s)+2Ni(OH), (s) - CdO (s) +2Ni(OH), (s) +H,O(I)



ferd 3.11— T §9: STE9H I SR Sl
ey §, 77 TSI a1 TRTIH EIsgIES
T sy 7% @ gepd fHeber Shefieg del

3.7 36 Ad

farg 3.12— 347 dor W H, 3R
0, &1 37T FT
foregay Sear et 21

o G o TR Scared sga tfush swEnh fafy € ® 9o ww wguw
1 Tk Sl Gid g1 GH "I A Sferedl Sedi (SR, T A 9e1) i
IR o1 (<8 SW1) 1 SYFN T8l STl sl 34 a1 ooq | Sge
o fepan w1 € FSTeept ST <teTgA &l Seet fagd Scaed § fehar s
31 T ¥ e S e et @ o e e
T T U THF! el f s B o7 UQ Gell w1 fi gva ® e
Al ! TNTOR SoaRiel T IUeied U1 S Tehdl @ 41 ScUTE) i
YA Hel W AR B ST Hehal 21 UE Toodt Tell bl o
BIEGISH, HIH Ud RO N S Serl shi <@ STl bl Eie € e oott
o ufEfdd feran s 2, g9 ¥t w8d 2

TI9 sk el S0 U § eEgioH U SAieRdie o A 9 5 5
1 rfafran s SuA e s @ (ot 3.12) 1 59 Tl i 3Tdiel Sidiel
FEFRT § fagd Sei YaM o e wai § o e oan 39 sitafwa
T YT STl AT ohi GG Y SHhT SUANT Taiel A== o fow vaset o
w9 W o T o1l et W BEeier U SRS T o Setael i T e
TSl o HEAW W Hig Soild "iied sEgieEs faeee o yared fee
S 1 golRiE SfufEA w1 W 9gM & fou gam fawfd wifem o
Toifeam o1, SH IR &l Soieiel W THER R S 1 geees
srfafewrae F & T B

FAS—  0y(g) + 2H,0(1) + 46— 40H (aq)

TAe-  2H, (g) + 40H (aq) —> 4H,0() + 4¢

Ty ATAlHa 36 YR B—
2H,(g) + O,(g) —> 2 H,0(l)

Sfe qh Affrael S Mgl et ], I FIAR 1 H B1 S
T ot g W TSRl <er 40% et B, g 9ol 70% Serdl o Wi
forga Scafea it 21 o Well o SRl g oh Tolg Y Seieers T S+

9l EEEHA




IR e SEATEAl o foshre | wgd eifueh S g2 B SRl STANT aret
o 7N o AR W TR T B S Wl HEWOl e B € Ud wiasT § gk we el
%! 3E g IF YR o U el o1 (i Y SRt wher T e 2

3.8 QAJUTT HeIROT G1geT i Taqg i S 91 H1g o 3T aaull | 73 T 9 S

Y 1 B1 We W S ST, S1ET o1 9 BT, i e diael W8 01 g
B, HeIROT o 9 I 21 T8 o, gell, el qen urgett @ &+ g
aEgetl, faeTeRt At o o+ aegen i ercafusk aifd qgeTT €1 e o o
& wider wUs! w9 %1 B el 2l

TR H, g AFISH 1 Solag= IR SR & Sl T ST
SATFATES o ST 81 A8 1 HAROT (WHRIE: T9 ST o ed §) S TS
arg w1 Sutkfa § g @1 HeRU w1 WEE §gd Sied @ W 39 ge:
YR TR A S Hehal 81 @R W o fordt a%g o e woe
el ATRARTOT BT © o 98 T WA 1 i e © (FE 3.13) o 59 A
Trferfaa sfafsren 9 =ue & gohd B—

¥re- 2Fe(s)—> 2Fe” +4 e Ej o g =-0.44V

TAET T R o geraed, ¢Tg oh HILgH ¥ Hale $ 4T oh S e
W UEEd € 91 el H 31 whi suftufa o sffeier w1 et i €1 (SHE
ST @ T H 31 CO, o &/l § oM 9 54 HyCO, © W Bid €1 BTegieH
3TA agHed § UM 3T 3TReldl STaTsel oh oial | Hor § off 39 &l
THhd §) | T8 T Frefafad sifafiman & SRo7 Shelle 1 e SIaei idl a—

FAE— O,(g) + 4 H'(ag) + 4 € —> 2 Hy,O (1); Efj0, 11,0 = 1.23V

T STfRAT— 2Fe(s)+0,(g) + 4H'(aq) —> 2Fe” “(aq)+ 2 HyO (1); Eyyy=1.67V

gHeh STA AGHSH SRS gRI g T 3R 3tfush serfigpd gt
ik A H 98 S B S Sieriied hite s (FeyOg x HyO) ST
ST ok B9 H @ 3 ® U seh Wi € BESISH ST : 3¢9 8 S &

TR0 1 Yk Acfesh Tecqol 81 389 7 hadl ¥4 1 99d 8l §
g gell o 22 A1 HaN0 o SR ol Aoyt sew o fifera g9 St
gl i Ueh W Heg fHordt €1 Heeh Ry 1 ge® weat fafy 2, enferen
[T I AYHSA ok HUh | 7 3T 1| I8 Fdg ! Ue I7 37 WA (I,

foawHe) ¥ Aftd s el ST Hehdl 21 T 3T TR fafy ©, 9ag o o
3 U o1g (Sn, Zn 3NfR) ¥ =1 T St ATk 8 a1 a5 i & o
o fopan & 9m o1 wh gt fafa €, fRe o U U (S9- Mg,
Zn %) 1 I SeieRIS SUes HIMT, S W Heid iRl % i Wl
T 2

SMfeRdaRtuT— Fe (s) — Fe’(aq) + 2¢
TATT— O, (g) + 4H'(aq) +4e — 2H,0()

2Fe*(aq) + 2H,0() + 3 0,(g) > Fe,04(s) + 4H'(aq)




arEAftEd 98

3.13 =S o SR T Tl o a9 Sooi@ id gU oS W ol i = fhanfaty s g
Tt rfaferansti i e 9 sifsul

3.14 TEISH HI BIGHL 86 Tl § YIH a5 Tt a1at q 377 ured gesu)
3.15 THART % ¥ ©e W S @ 1 HRO Teh SEEiEEteh I s+ JE S 2l

EISGITTE BT FrefA

T B AN S1efeTee i =l aTel Sl o Y& Bid SIaeH geH S Shiger, 9 3R 19 €1 Se-s
R TR AT AT Sfe R GURAT =Ed €, TRIER STh! STl 1 Sqavaehal W S@i| ordd §, St
1 Wi afeRt ST TerehT® =1 UHHT AT ST €1 ST TEH 98 WA TR € TR Sl Sedred sl | wge
Bt & 7 fop oaef € o Wit 21 ¥9 Uee W € S € TR (T eS|y’ Sered oAl o g8 |
I e SEINFES 1 & TROmH 2| THY Yool i Tag o 19 9 @l € qel THY g ot fusrer
oM B T HeTENRI 1 &R 94 o €1 S9H WHRl o o o e e § ag o wiwh u e
g S o giw ¥, S8 Ao, o qufd: g9 9 %1 @ad B 59 YR o Yold ¥ Se oh foT g e
o1 ol o WA 1 Wi A T SRl €1 BTES IS Sk SISy faehed €; Tk $Heh <o |
Therel Sl ST @1 FE BIESIST | ol gRI Sl o faaist | Wi g =eT| 56 JehR eEg ST Sl
% Tsh IO TF YT Wi o ®9 H TANT 1 S Hehdl 81 TET BEGIeH AfureT S qiehedH
21 STot o AYASTTSIe W BIEGISH o1 SIS TS So Wl | gEgieH o1 < Sl &1 wfas § Hgeaygot
B A AT &Y ke oA fagidl W e g

ATAKT

T SR At § 3} ifesh goegie dgheee oo (o) § fmfsm wd #1589 wR
AR Tl o1 Th Heequl SI2sh AR =eih I SgaeTasd €| SgaErh del a1 YR o el
gl Tt I H T A ST RafsRar #1 TEEteR e fagd S § wuraid e §, sEfw
JedeTTTe ¥ | fagd o w1 SwE U% s YSied AfafRa wi FH H F1 {1 Tk SugEd
forerm & e soieee 1 A goiaRie fawe gEeieH soseie & amel | qiwifa T s €,
et are fawa I 7M1 S 21 9 %1 AEe favd dhelle T e % A faval o ol 9w

foran ST ® (Ef@a)=E§m—E%g)@ﬁ%Wﬁﬂa,@Eﬁzﬁwﬁmaﬁmﬁﬁw
(ArG®=—nFEgﬁ))QT>fWWﬁ%'ITE (A/G° =-RT1n K) 9§ Hafd e €1 SRSl ua dal o
fawal 1 wiga w Fefar AE T g @ SRt R

Tk SEARTaIe! foreta i wTetehdl, «, SEHSTTHEA i Wikdl, faemae #1 i ud aw ) e s
21 HIeR STetehell, 4_, Sl A_= x /c 5N Rt fFan S & el ¢ Wier "isdr 31 Wigdr ¥ed o @
Rl T € S IR STetehdl dedl €1 Jael SgaeTaseal o fau a8 Fisdl T2 & a1 -+ Tt
? Safe @ faoerl o gefor demeraseal & forw 98 gfg wga o 9 et @1 wiewsy A g fw e
AYATEA I A A W AR werhal 39 @A F1 Hier sl o AEHE o qed gl 8 o
g foelifra 2ran 21 58 MTaRT o T SIRNTHA ot T #ed & Ud 6ok S Syal 2| SRauartis
ot § 3uferd faera o foed o1 T STEHT gRI BT © G SRR T STq=gH 1 HfeRan soraiet
W Bl 81 aeiEl Td $U WeT TodHl Uel o agd SUE &Y 21 et o1 WeNl eI 9§ Th
T aRER Bl agaEEte fagid eEg - s & 9 2

93, JEEEA



3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8
3.9

3.10

e o

Frefafed oiget i 38 w0 § SHaferd Hifau f5ad 3 T W H1 39 Aot & faermt § 9 wfaenfid
EZGIR
Al, Cu, Fe, Mg T Zn.
e e T TR Toreere Tavel o SR W UG whi Seh! wadl g STUEeh &Hdl oF e H oFater
ST
K'/K = -2.93V, Ag'/Ag = 0.80V,
Hg”*/Hg = 0.79V
Mg™* /Mg = -2.37 V, Cr’'/Cr = - 0.74V
39 Treart ¥e1 o1 <uiis o Trefafaa stfafwan e 2—
Zn(s)+2Ag+(aq) —>Zn2+(aq)+2Ag(s), A FArRI—
(i) HF-T1 SIS FMHF ERE 22
(ii) 9o ¥ foega-um o o ®F 9 872
(iil) esh goioREie W EM Al erfufsmar s @2
Trrefafaa sfafmanet ore feaqt 9t o1 9 Yel-favwa giesferd i)
(i) 2Cr(s) + 3Cd2+(aq) - 2Cr3+(aq) + 3Cd
(ii) Fe2+(aq) + Ag+(aq) - Fe3+(aq) + Ag(s)
SRR stfafsraneti o faw A G7 we wr feemiani #1 ot Tomn wifsw)
frfafad ¥ 1 298 K W & &0 T emf faf@u
(i) Mg(s) | Mg**(0.001M) Il Cu®*(0.0001M) | Cu(s)
(ii) Fe(s)|Fe”"(0.001M) IlH'(1M) | Hy(g)(1bar) | Pt(s)
(iii) Sn(s)1Sn”"(0.050M) Il H'(0.020M) | Hy(g) (1 bar) | Pt(s)
(iv) Pt(s) | Br (0.010M) | Bry(l) 1 H'(0.030M) | Hy(g) (1 bar) | Pt(s).
wfeal o o gl | rctueh SUAn W oM Aol g2 dell | Frefee sifafman et -
Zn(s) + Ag,0(s) + HyO(l) — Zn”*(aq) + 2Ag(s) + 20H (aq)
arfafsran o faw A, G° @@ E°© 31 #ifsm)
et SeaeTaeg & faeTa 1 FTetehdl TS HieR STefhdl i URTST S Hisdl o Tef 3o e
1 foere wifeml
298 K W 0.20M KCI T &1 =retal 0.0248 S cm ' 1 ST Wiek Freishdl &1 TReher Hifsa)

298 K W T =raishdl 9o f599 0.001 M KCl faer =, &1 gfads 1500 Q =1 4t 0.001M KCI
foerad T aTeRdl 298 K W 0.146 x 10°S cm - & a1 oo feomiw 71 272

298 K W difesm Faree &1 fafd= digaiesii W =era w1 me T e fSues s
Frretferfea 8-

ESIEGIAY| 0.001 0.010 0.020 0.050 0.100

10°xx/Sm' 1.237 11.85 23.15 55.53 106.74

vt Higaed o T A,,, 1 TR ST TS A, 9 ¢ 3 74 T SToid Wil A, 1 5 34 ity
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.11 0.00241 M THifes 37 F1 IR 7.896 x 10 ° Scm | ©1 S9! HIeR Sehdl &1 qented il
afz TEfifesk o & fow A2 1 W 390.5 S em” mol ' @ i 38T fewie feemisn w82

.12 TrAfafed & staeem o fau fead smaen 1 stavgehar grit?
(i) 1 @ AI* =t AL H
(ii) 1 @@ Cu® = Cu |
(iii) 1 & MnO; & Mn”" |
.13 fr=fefEa &1 o & o fha e fog 1 srawaehar gni?
(i) Tfe@ CaCl, ® 20.0 g Ca
(ii) 7ferd@ Al,O; ¥ 40.0 g Al
.14 TreAfofaa #1 stirdisa & & fog fha hoim fogm stmevas 872
(i) 1T HoO &l O, HI
(ii) 1 @& FeO &1 Fe,O5 |1

.15 Ni(NO), o Teh Toer o1 wifeTa goiaeiel o &g 5 UfeR &1 & yared i g 20 e a foga
31qere feman TN Ni &1 fohaeft |11 Shefre W feifaa eft?

.16 ZnS0,. AgNO, T8 CuSO, faem™ amt diF de@erset deif A,B.C &1 gvileg fFan T w 1.5
TR &1 fagaum, 99 B % helie W 1.45 g faeer faifud g9 q oimar weifea w6 ) feargaema
TR Tma q Yaned g3/ faiftd i @ 5% *1 59| F= gm?
.17 diferent 3.1 ® XU QA goegie fawdl w5t gemd 9 ST HH oy R o frefataa st o
e srfufsman gva 82
(i) Fe’'(aq) 3R I (ag)
(i) Ag’ (aq) R Cu(s)
(iii) Fe®* (aq) 3R Br (aq)
(iv) Agls) 3R Fe3+(aq)
(v) Br, (aq) ¥ Fe™(aq).
.18 Frefofad & 9 yei® o foy SeherTsed ¥ 9 SdR 9dqeu
(i) foear gorarel o @ AgNO; w1 St faerem
(ii) ifeTm seragiel & e AgNO, =1 STeiid foeram
(iii) wife™ soiel & WY H,S0, w1 a7 faeem
(iv) wifem sererel & e CuCl, 1 St foerm

PY TGAIST TG0 B FTR

3.5 Egu,=0.91V

3.6 AG°=-4554kJ mol ', K, = 9.62 x 10

3.7 0.114,3.67 x 10 "mol L'
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