SRR

T THheh oF LI o TR STI—

o TH YAHETHR HA BT IUH HT FHA
T oot o SEAeTTE ell o e faeg
Eh'{'{:lﬁ;

° ﬁﬁﬁ@aéwm(égamw)%

“TrATArTh TR fgd St 3= & & [T 9gad @i 5T Tehdl &1
faiaa: faega St 7 WErT 37 qErati fulwarsit i fohartad e
& fIq forar ST Teper & ST Wd: ARG & gidtl”

IRee Bq AR THIHRIT Hi STIGH
Y T TS Tl oF A faeTe shi gRenfia
Eh'{ﬂﬁo'?f;

e o Ak fave, ga stfafswan & fisa
il Ud 3ok 91 feemie o dey wenfud
Eh_{“élao_?f;

e et bt HfadEehdr (p) , =t
() TE HieR =eshdl (A ) i g
Eh_{lﬁo'?r;

A (JE@eTEe) TE SR
aershal | fa¥9g w% TehT;
SegaeTEIe faerl 1 wretshar JI9H 1
faferat =1 sof7 X Fohtl TH IR Hie”
AHAST ol YRepfad T ol
faeml & =Teehar T HieR  STetehdl
(U9 ST ATCTRdT) F Higdl o WY
ufedT & e F T TR T A,
(3 Tiga A1 AT T T AR =TTkl
(U9 U ATeTRdl) hI GRWITA HY
el

FHIeRTSHY a9 1 gfaafsa #X gt ud
TGk SFANT ST
YESTITISA o WA U8l % qHel Gohil;
% Wi Td guEs 9eiE T $oA
el & G T U H Gehl;
TERUT ! AYANEETTH GhH o €9
AT Gk

TYRAIA w: yafdd wEEtn sifufwaet | frifaa s
Y o[ Scued wd fogdE oot o a: syafda wEEte
IREd= § SYERT 1 1A 7| I vy Sgifae us wreifieR
T € foerl @ STEntt §1 9gd 9 gy, St sRgiegs,
FAR, TN T 37 gd TR TP, Sttt
BN ST WA €| SeRE UE guA Wl qEEtieh Sell ol oA
o W e ¥ v e e e A A
o0 ®Y W STAN W T WK g agaEiTe afafmarg
sl WO (efficent) HWWWW%, 314 IEAER
HT AT HT S ARl o SMOSRR, S fF wEeRer o
fau e &, o foru eyl @1 Gt Gehdl w1 IR
q ufesh a1 sHeh fawda feen § d=ro wd wifveRie o
T AR T YA SUR A € ¥, 7 S
T Afafasgd Te el faw §1 3@ UHe § w9 whed
TUh PP TEE URMYE Tegeii W foEr &
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3.1 P ARMEIfIEE  F#1 X1 5 e 8 T o8 A Hex 1 WA o Frfifn b A g o

e g (fo= 3.1)1 78 A Frefafad Yo sifafra § safsfa et S #
e e e

TR P11 Zn(s) + Cu®**(aq) > Zn**(aq) + Cu(s) (3.1)

- f?—;'ga—am * S Zn? qA Cu?t Al &I Wigdl Tk sHE (1 mol dm™)" gt

i (e ) CEW )l s fagdE fave 1.1 VOB @1 38 YHR 1 e ol deadt =

U e ¥t Fed g
U i I Tredt ot § ek fawlia wmr fawe o s (e 3.2 %) wd
_& fR-+ wgmn S, @ 39 SEd © o srffshan aa qe el dl @ 5 qe TR
P —————— R G IRV B I A o e R e WG P T I e i |
1 faeer PR o fagd o verfed el et 9 fave § #E off eifaftea afg sifafsen =i
7%’73'7‘@7@@77%”7’#‘7%’? T: g faada fen & yRy X @ 7 (F 3.2 7)1 379 I8 U AgaeraEe
W&_gﬁ et o T % w3l € S foh Uk Tord: sryafda qmEten sifafman i forgda
frr & ey & 1 o WA § WRA T H g T S € U agd Heequt B € uH 7w
TR F© U@ foRIvdiet I 15 3T o g8 § &l

=7

. Eg=11V .

hefte
+ve
Cu 7n
| | | .
ZnSO, CuSO, ZnS0, CuSo0,
(%) Vb Egy< 1.1V (@) 56 Eqy = 1.1V () S8 Epg > 1.1V
(i) el &1 yare % =g 9 (i) soiael steran fag@em (i) SRl &1 YA€ HIR I
HIR TS HT AN BT € 314 faga 1 IS FaE el Bl e 1 3R aen fagaem w1
o HR H SNk w1 AR garfed (i) Y TEEte sfafmn yere e ¥ I & SN
e 2 T B (i) fo=, fF% sdRE w
(i) s THIe W @ Horar & qen feif g € den S, SR
FHIR Fefre W Fafa 2 TS ¥ e B

faT 3.2— @1 favg, EW,#WﬁWé?ﬁuﬁaw#wéaaﬁaaﬂaﬂ#wvﬁ/

*  glfed 9 9 % al Gisdl & T W gH GlHFdl 95 #1 SYAN A1 Y T8 Fisdl o SgHAIr! gt &1 aq farera
T 78 wigdr & qod el &1 S=a Hens § o s§eah aR H SR 7eFET B
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3.2 Sedet Ad

WA foam b4

ST o Tee oI ST Rt ® (e X1, Teheh 8), TodHl et U SR
I ? S T U i T afafwa w1 wEEte s w fagda set o
FUlafa w3l 81 39 g o T et ifafmar ot fiea ot dgg & o
TG Bt €, Toreent Wiet =1 o= fagdta smal; Si—gle, o, MR gets
A s foman S 2

o U, fSwept avi veet fopan 1 g1 €, T UE € 9 €, e
Frrefafed e sifaferan 2 2

Zn(s) + Cu**(aq) —» Zn** (aq) + Cu(s)

e aAfatsman < o1 gt eAfufsmensti 1 WaeH © TS A 9y g
HAfafsran <ar 2|

(i) Cu®>* + 2¢ — Cu(s) (3TT==A 14 Af4fRar) (3.2)

(ii) Zn(s) — Zn** + 2e (TR0 31¢f Afufeman) (3.3)

3 AffFEaT = O % 3 F9 9§ B 71 eTgeE otd stfufwa
T 3RS W Bl 8 St e o1ef arfafeman feh sereeis W e 2|
et & A < 9, 31el FeT 1 ST T off el € FIR oIS i STq=
514 U1 W f5iw goiaRie o Ao e 9 off w1 gkl Bl

&Y fafa=1 a1 Tell o GAsH O =0 9ol SiEl ST Teaqt Hall i Tl
T Thd ¢ T o1 Ut H wifedeh Soiaie SgaeTTeed | fresst () e
21 31 Ul e W T dieeHi T U for o miend 9 wifeass qr g
92 &d g1 Al o1 Tl o deqerueey o 3.1 # fa@re M e 9 5 9
Ted €1 weft-weft <A & soleie Tk @ agdsTTeed W s wd § ud U
ferfoai & oao1 9g 1 AEvIRdl &1 Bl

TF TSRS SATS W e S %1 wgha foered o
feReteht HTfcaeh Seigeie W ST B &1 Bl € e for 9% ey &1 @en|
I T RIS 1 U o WHR i faeEE § ol o ®9 H S e
SRS W TR Bied & Ygf el © fed o @' mumefia 8 @k
I W SAATN 1 JUFh0T 81 Sl € e S faudia stfafsmansti =i gepfa
% ITER Seioie foe@M o Guel eFlcqs o1 UlcHs e 8 Sl 2|
TR T AYASTTERA o HeA fawaiat Sca= 81 ol € 5 gereere fawa
wEd &l

St 31ed got afafean o yged qelt wivii 1 Wigdr shddl Tk TR el
2 @ SoRie fawe @i A goeRis fawa ®ed 81 [UPAC o TEager
Mk TTea fawel ol 19 Aeh goiaeie favwe el ST 81 oo da
1 ag 31 et e iRt el 8, UArS sheadl & Ud foera o ame
TR fawe Fumcaeh g 71 gad e Oet e Toeee il ], Sheirg e
? Ud 3ok fawa forerm o Qe cHe: Bl 81 39 YR aFl SoieRiel o Hel
T faveict B @ Td S & e =g (i) fefa o 2 2, e o
SIS W e SiaiS 1 IR Walfed B oid 2| fogaermt o ware =t fem
TRl oF YerE i faen @ fawdid et 2
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3.2.1 goRe fawa

<hl HIUT

I ¥ & I RISl & o favaiR B YT FEa § e o9
e # AT 1 AT 9 heiie TE UiE o s fawel (stoeed fave)
HT R A T T W ded aTgh T (emf) Fel S T IT GO T H
Y I U FaTed el 8l W el 379 I8 Tiihd IRt € o fooHl Se &l
foad v eq T o It SR ud Sheie i gEl o ferad €1 fiedt g
1 forar o foIu R #Tg U SgaeTised & Hed Teh Sealier 1@l Sieeht
TS X SgASTIEEEl i, I 9% a0 WY 5N IS T E A ST HeA T HeAR
@ Giwent, foran S 21 59 IRt o oaR fod 9t 1 emf SFHS Bl
2 TS T R & o1 O & fava ¥ arf 3R % o1 ¥ % faa & HerRY
fen mar € S for—

Ew =Eqi — Eqm

70 frefefed Seewor grn wmemn T g

Her Afferar —

Cu(s) + 2Ag'(aq) —> Cu*(aq) + 2 Ag(s) (3.4)
a1ef e arfirferame —

wUre (FTTIT) 2Ag*(aq)+ 2e” — 2Ag(s) (3.5)
e (STRAFIT)  Culs) - Cu®(aq) + 2e (3.6)

€ @1 S Fehal ® foh erfufsman wefientor (3.5) we atfafswan e
(3.6) 1 AT THEHIT (3.4 ) 1 8 T Heer oieRE hale & TE qell iR
AR THE &1 € H1E & &1 ¥ 6 = ghr 9 Fefa fean s
Hehal B—

Cu(s)|Cu” (aq) || Ag'(aq) | Ag(s)

T &9 U € TR Eay = E @ty = Ecany = Engt/ag = Eci2* jcu (8.7)

arehet 31 Wa o fawa o1 Ao Tl fRa S wekanl 9 shaa < o1 el ok
fawal & @iaR 1 AT Hehd € THY WA ®1 emf W Bl S AR B0 West W
Tk TRl (31 Het) w1 fawe waftd & of @ s9e qmer gl ot et
fawe S fohan ST Hehan €1 URAET o STTER A BESSH Seiaeie AHeh 37
T &l (o1 3.3) Pt(s) | Holg) | H' (aq) 511 Frefud fopen e 2, g@ent fasma
feferfaa et & | gued ail w), 3 ffde fmn g

1
H (aq) + e — 5 H, (8

O BIESISH SRS | wifeTq =ieh § oifid ®ifed SoieRie Bial 2l
SoiIE Tty ferer | Frafor @1 € T 59 W Y BegeH 1 9598 i
St B BRSNS 1 STUfad T STeRiihd <A STaeerati i |igdl, THE JH W
feor Tl St © (Fo1 3.3) 1 z5emt a1ef € fop foeram o eEgisH 19 &1 3@
1 bar T BEESH 3FH I Higal Th Hiel el 2l
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H,(g) 1 bar
EEREES
<

BlolClolol% o0l ol0

W fogm 66

TS SRS &1 T (Faf o Oer) qen el qEd S Y eie &
T R TR SIE T Teh U F— weh erseieH soiere || gadierd det fomn
S Hehdl §, %1 298K W emf, T 31¢f ¥t o q=rg fave =61 AM & 2
I Al IR aTet 318 W i Ul U Sifadficha TR i WZATG ShTe
=l ST Hel o1 fawel, qifelt 3R o 318 Wet o A fawd, £, , o a0
T 2l

© _me _ e
E(ﬁﬂ) - E(R) E[L]

el ES,, ¥ %1 AW favd T ES, A ES, A9 e T g iR
#1 a1t Gell o "R ToRIE favE g
<feh | TEIeH FoiaRIe o favd ES, ¥ Bl 2 of:
EGw =Ein~0=Ex

frefefad 9e1 &1 @fd emf 0.34 V € it for fafafaa s da
sifafsran =1 A s fava ot 2
Gel—
Pt(s) |Hy(g, 1 bar) |[H*(aq, 1 M) [ Cu* (aq. 1 M)|Cu
314 9 srfaferan—
Cu® (aq, IM) + 2 e — Cu(s)

36 YR, frefafaa 9o @1 @iftd emf -0.76 V € w1 T frefafeaa
e ¥ AfufsH & UM soERE favd o W4 &
Tod—
Pt(s) |Hy(g, 1 bar) |[H* (aq, 1 M)|| Zn** (aq, 1IM)| Zn
314 9 srfaferan—
Zn?* (aq, 1 M) + 2e” - Zn(s)

gor feurfq & wHE ToeRe fava w1 AT W SR s © R Cu?
A HY ST o1 qoil o STErT § sraferd el Sid €1 59! faadia werd gua
T BT STq ST afvta A qRfErfaal § gEgieM e Cu 1 Siaidhd
TEl X Wehd (Nl B TE i e Thd B Tk SRSISH 19 HIW A I
37fed Y Wehdl 8) WY Cu(s), HCl § & o 21 Efesw ot § I8
g2 Ml U Stiediehd el © A R e el W1 sod feafa o wees
TIeRIe fawe 1 uTcHsh W ST hial € foh BregieT ST 15 o sifeiisha
F Thd & (A1 Tk BeeioH A 1 STafad Y Fehal ©) |

39 IRt o 9Rued | ot 3.1 ° Tqd e 9a &t 31 sAfafsmensti -«
1 yohR @ o s "enar -

a9 e Zn(s) — Zn* (aq, 1M) +2 €
T TR Cu® (ag, 1M) +2 ¢ — Cul(s)

2015-2016(28-10-2014)



el ki Ty SAfafma S ifafmanet w1 AT B {1 afeiq
Zn(s) + Cu™ (aq) — Zn*' (aq) + Cu(s)

_ E° —E© o
el #emf = Eg = Eg - Ej,

ES,, =0.34V-(-0.76)V=1.10V

FHef-mell wifeTm T ol S Uge SR soeie % w9 § WY el
g1 3 arfaferar § 9w T o, Wy et U srqeeEA siffmaneti o forg
T SofaRl o TIe o fau ST Tae TR €1 S o for frefated
aref Fedi | Pt w1 S B &

TEGH SelTie— Pt(s) | Hy(g) | H'(aq)
ot o s - H'(ag)+ ¢ — 5 Holg

A TeRe— Pt(s) | Bra(aq) | Bri(aq)
Srment arel arfufeman 23— % Br,(aq) + € — Br(aq)

T eree oo S Heequt € Tl o 3 o Heey Yo 9T oh
Tohd €| o At o1 U =g stfufmened o fory wie seieie fave
o OF Groft 3.1 ¥ fRu T E A e o @ uee oeeie v I
Y e BT € dl THeh! ST SToreel BRSNS 119 U SAfees Tl it Bl g
YR W, I T Seiors fo9a Shonce Bidl € di eiEgieH 19 SH Tl Hi
aaferd erareen W eifireh el it 1 98 <@ S Hehdl © o anoflt # woqeida
1 UM Soieis fawe Seuqn 81 ¥ 3T il € T wqeiiia 1| (F,)
TAHANES A (F) W oafad 8H o1 wgfa ifeshad 21 o1: Ffeiie 9
YeoIdd SR § Ud WRINES 3P Jdoidd TU=EE ¢l iR
ToiTEre fave = 2, 78 S il € o olifeem Stem geeian sifedisre
? Safeh e urq Sefta foaeem i o Yoot n STaEEeh 81 98 3@l S Gehdl ©
o wroft 3.1 ® W9 B9 R 9 A9 #1 3R I € 9 WEh oleie fawe e
Il STl @ e 3 % Wi el & arl @ik wdivie w1 s
BT Sl © Al S 3R oF TSt R TS eTHdl Sl €1 Ay THEf
el 1 AT YA foeadi &1 pH F1d & |, faeraar s, S
e qe =1 SoATTiahia Ul e faretide et | g €

et 92e

3.1 ™ Mg2* | Mg &1 9+ Toiagie fawa o ffg R Ja wal?

3.2 F AU TH {5k o T § IR Gohe H1 fGo@q @ Tohd 2?2

3.3 HHH soiaee fawa w1 difersst o1 frdteror 2 i U8 uref saEy S e aRfefaal o e

AT 1 ATRfRd T Gehd B
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HRUT 3.1- 298 K W A TS fawe
M el il o &9 °, Ud Sl g6l o &9 W Sufd ¥; 9 U6 o wE: ¢ U s ¥ <9 M B

A Fy(g) + 2¢ — 2F 2.87
Co® + € — Co** 1.81
H,0, + 2H" + 2¢” — 2H,0 1.78
MnO, + 8H* + 5e” — Mn?* + 4H,0 1.51
Au®* + 3¢ — Au(s) 1.40
Cly(g) + 2 — 2CI 1.36
Cr,0,% + 14H" + 6e” — 2C* + 7H,0 1.33
O,(g) + 4H" + 4e” — 2H,0 1.23
MnO,(s) + 4H" + 2e” — Mn?* + 2H,0 1.23
Br, + 2e” — 2Br- 1.09
NO,; + 4H" + 3¢ — NO(g) + 2H,0 0.97
2Hg>" + 2¢” — Hg,™* 0.92
Ag' + e — Ag(s) 0.80
E Fe3* + e — Fe?* 0.77
0,(g) + 2H* + 2¢ — H,0, E 0.68
I, + 2¢ — I 0.54
Cu*+ e — Cul(s) E 0.52
Cut + 2e” — Culs) 0.34
1= AgCl(s) + e — Ag(s) + CI” © 0.22
E. AgBr(s) + ¢ — Agls) + Br «E 0.10
2H" + 2¢€ — H,(g) 0.00
Pb>" + 2e” — Pb(s) -0.13
Sn®* + 2¢ — Sn(s) -0.14
Ni%* + 2€ —> Ni(s) -0.25
Fe?* + 2¢” —> Fe(s) -0.44
Cre* + 3e” — Cr(s) -0.74
7n’* + 2¢e — Zn(s) -0.76
2H,0 + 2e” — H,(g) + 20H (aq) -0.83
APt + 3¢ — Al(s) -1.66
Mg”* + 2¢” — Mg(s) -2.36
Na* + e —> Na(s) -2.71
ca%* + 2e — Cals) -2.87
K'+e — K(s) -2.93
Li' + & — Li(s) v ~3.05

1. wvmE®w E° #1 e & f el @ H/H, F9 F1 gad § Ja0 ST99EF 8

2. wAeEE E° # e & fF R g HY/H, T # gad d 3dd ovErd: 2

LSRG
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3.3 aiga d @ ¥ gu A ? R solaeie eifufmer o yge gmsd Tl i Hier g
piesoor T THE 2| TEvIH T fF U8 TH A T A= A wiE R osoee
Srfyferan—

M"(aq) + ne™— M(s)

o TeTu ot off Higd T A SESISH Seieeis o |IUel H1q1 T TRl v
1 wehR Frefia fepan T wemar 2

= RT [M(s)]

Ewnem) = (v " M (ag)]

< M(s) T Higdl, TS AT ST §, gEice—

_ g RT i 1
(M™*/m) (v /M)~ n M™(aq)]

(3.8)

Ef e F W€ & uRefoa fden 1 o9 €, R W feerrs

(Mn+ /M
(8.314 JK 'mol™) ®, F %ure feerish (96487 C mol™!) ®, T shfeed H A9
F0 2 T [M"(aq)], [M"*(aq)’] TS =1 Her igar 2—

= 9§ Cu® W Zn?t A 1 ferdt ot wigar o fow g9 fomed 2—

s ¥ o=
Ececu) = Blazyar) - ’;—;mm (3.9)
e o foa-

o r20) = Plgn2t/20) = 5_; lnm (3.10)

et Tawa—

Eim = E(Cu2+/Cu) - E(Zn2*/Zn)

o rRT. Y o RT 1

= Bl “oF [Cu%(aq)} E(m*/m)"‘ﬁ In [Zn2+ (aq)}

_E° ES _RT, 1
Blewrsea) ™ 2z ~ 2R 1 [Cu2+ (aQ)] "’ [Zn2+ (aQ)]
e _ RT, [Zn*]

Ecm = E — oF In C ] (3.11)

T @1 WM Gohdll € T E (4, <HI 3@, Cu® T Zn?* 1 Figal | s
I Bl A€ Cu®* SFHA 1 Figal dgH R 9gdl € o Zn>* S i |l
TG T Sl B
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IR 3.11 H WTepideh TTEFIUk o SER i 10 § ®WART H W &
R, F o AF W@ W, T T =298 K | I F1 TR ¥ a5 Sl 3

2+
0.059 lo [Zn~"]

2 g[Cu2+]

I etaiel o foIT SeleRiql w1 AT (n) SHM B =fey, ofd: Frefafed
e

Ni(s) | Ni**(aq) ||Ag*(aq)| Ag & U &= wHieo 74 &R ¥ foret
ke co i

Em = B — (3.12)

RT |, INi*']

2F  [Ag')

TS T W SgaEEE sfafmar-
aA+bB—5— cC+dD

o fore i gt 1 yohR o forell ST gendt 3

©
E = E(éa) -

RT
Eqar Eq InQ

& T hF

RT. [CIID]

€}
=E In (AT BP

@ " R (3.13)

Saeeor 3.1 ffafaa Afafsan ot ¥a 1 fefug sifsu)
Mg(s) + 2Ag*(0.0001M) — Mg>*(0.130M) + 2Ag(s)

$HH Eey 1 T HINC AR EGy) = 3.17 V

za & T srfufma o 9 ) 19 UeR 9 foren s S B
Mg | Mg (0.130M) || Ag*(0.0001M) | Ag

o RT, [Mg*]

Bt = By ~ 5 I [Ag” ]2
0.059 V 0.130
5 %0.000)

=3.17V - 7 =3.17V-021V=296V

3.3 W weur AR =@ da (o 3.0) ° 9Ru & 6t o fen s fre s
¥ wrm feemiw A E-

Zn(s) + Cu*(aq) — Zn**(aq) + Cu(s) (8.1)
S-S T TRAT € Zn®t Sl 1 Figal sgdl Sl @ sEfeh Cu®t
AP T Wigl TS Wt g1 S THA WeA i aieedl, Y St gu Ta
S Gehdl €, Tt Sl ©1 S FHF 999 Cu?* T Zn?* ST 6 gigan fer

WA fogm 70
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Bl 9 € U dieeHieR I TSl <9 71 I8 3T s € b erfafwer o T
T &1 g1 €1 TH TR § e T i T yaR o famn s gk
=

2.303RT | [Zn®"]

E..=0=E>% -
(I () 2F [Cu2+]

2.303RT | [Zn**]
2F [Cu?®]
T "I W,

(S]

Z07) _ g afafeen (3.1) % fom

[Cu®]

31@: T = 298K T SWIa THIIU &l 74 TR 9 fomar s §ehar 8—

o 0059V o
By ==y — logKe= 1.1V (Egq = 1.1V)

(1.1V x 2)
log Kp = —m——
08 Re= 5 050 v
K.=2x 10% (298K W)

qm w9 |,

=37.288

£° _2.303RT
nF

) = log K¢ (3.14)

TR, (3.14) 9 o O fave g 9 feris o o9 Sy St
21 9 YR Afufwar o fau e e, 9 o YR O9 999 79 7,
I & 9 E° AF § URfad foha S Heha B

et 3.2 frAfafEaa safafsran &1 9 feeris aRefad sifse—
Cul(s) + 2Ag’(aq) — Cu® (aq) + 2Ag(s)

]
el o 0059V
Efeey = ——5— log K, =0.46 V
0.46 Vx2

Alog Ke= "5059y = 15.6
K-.=3.92 x 10%

3.3.2 SEATEETTE 9@ T G J f @ feda g et e w fede fan %
sTRTRRaT o fitsg WA o SR BRI 81 A T Tkl Wl § aferhan e o Sed €

— TSN T T8 SSHAUITE i1 BT Tea=t e o g fohan =1 Sehavia &
fitsst ool & & SeR BT B 37d: AR ¥ F1 emf, E YAIEd 69 nF
Ty SRIEEA
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w fafwan &t e o, A G @1, @@

A,G = - NFE ) (3.15)

Te T ® T Euq TH @dd Wodd 8, dfd AG T HEIES
TR TE o € frgeRt o 'n' R R s 71 9 yer fefated
arffsman—

Zn(s) + Cu**(aq) — Zn**(aq) + Cu(s) & fou (8.1)

AG = -2FE 4,

qen afufshan

2 7n (8 + 2 Cu®lag)—>2 Zn**(aq)+2 Cu(s)

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

Ife T faferarerit i 1 |igal Tk gt &1, o

S}
E(ﬁ?«{) = E(@F{) 3d:

AG®= -nFE (3.16)
TH YRR ES_ o AU § B T HowqUl SSHNTaehF Ui, sAfafsean =t

(¥=1)
s fitsst ot AGP, W Y Wehd &1 A,G° ¥ &9 T wefientor g |
o o1 URehel T Ghd 2|

A/G°=-RTIn K

TEERUT 3.3 I Ul % [T WM seiaere fawe 1.1V 21 Frafafad sifufwn % faw wee
firsst Sett &1 URehed ifsTal

Zn(s) + Cu*(aq) —> Zn*'(aq) + Cu(s)
Ed  AG° =-nFEg,,

ST FHIHO § 0 % AE 2 81 F = 96487 Cmol ' W Ef, = 1.1V &T:
AG® =—2x1.1Vx96487 Cmol '=-21227 Jmol' =-212.27 kJ mol™*

e T2e

3.4 pH=10 o fqe@F & Wk o] BESSH Soioie o fawd 1 qRemer ity

3.5 TH ¥ % emf F1 Wt i, fowrt frafafaa sfufsen 2t @1 fen w1 8 E5, = 1.05V
Ni(s) + 2Ag* (0.002 M) — Ni** (0.160 M) + 2Ag(s)

3.6 Ts W fomw fefafed sifafeen @i 8- 2Fe™ (aq)+ 2T (aq) — 2Fe* (aq) +1, (s)
F1 298K T R Eg,, = 0.236 V 2| ¥al sifaferan i 7 fisa ol o wmr feerrss a1
Rere whifsul

WA fomam pf2
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faga o SgasTTeR faerl o weee W fTER w3 9 9d 9 ) H
TRt e eeavEe 21 e ufiy w wdie R @ fefud fman s @
Td 39 31 [ohm (Q)] | Ara1 S € S R ST gehEal ® (kgm?)/(S° AY)
9 21 T8 EIeR g 1 TErEdl @ W S gl € fed ey sifass famm
o egeE H uRfed 8 gor ¢ Tt oft awg o feregdia Wiy SweRt e |
o STIRUTU T ST T &AFA A o Hdammard g g1 s1eifq

1 1

Roex —orR=p — 3.17
A P ( )

gt feeris p (e, U, rho) =1 Afedierehar (fafire gfeie) wed
21 SEh1 SI ThTE 319 WX (Qm) & T ARV : SHhT TTedeh i FerHiel
(Q cm) ot 3w § faan smar €1 dfe IUPAC + fafire wfadiy & @me w
Wiigrehar U @t IIIIET W ¥, oId: R o NI % U=l H gH
gfeteraRar U T &1 SUART i Hifaes &9 o forel gered w1 gfaRierman
IGHT I8 Yfale B 9 98 Uk WX ool 8 T TEHT AU I T &AHA
1 m? @ ¥ @1 S Gl § R

1O0m=100Qcm™ 1 Qcm =0.01 Qm

Sfie R %1 ogchH, aTetame (conductance), G el € Te gd =
Y YT F o

G=—-4A_.4 (3.18)

1
R pl [

<Teteheel w1 SI AT W= € o Wt 'S' @ Frefud feran wman € wd
7€ ohm™ (A mho) o Q' o Ted T UIEEhal I Uidei™, =TeTehdr
(Tafyre =otere ) Feaal @ f59 udier « (I v wi) 9§ 9= &
TUPAC + fafiTe =etehed & T T =Teishd] Y1s5 1 ST 1 €, 37d: 31
T H B ethdl Y55 1 € STANT | Heihdl o SI AE Sm T ® g
Tk, BT S em™! A F fopan smar 21 fordt gered w5 Sm! § =Tk s9h
% AIEHE 8, 9 T€ 1m a1 B TH THHT IR FE %A 1m® Tl T8
M ® R 1Sem™ =100 Sm™|

Groft 3.2 9 9E @1 S Gehdl @ o Aeiehdl o WF § 1! fEar gt @
e T weref 1 YHid W R R 21 uE 39 A g g W o R ot =
S8 W THH A TR ST €1 STeiehdl o SR W Ul bl Serh,
forgarifer W steferRl § afiera fepan T B ergen e fasergen 1 =tk
IEd AT eH o HRUN 5= AAh HEl Sl ¢ FS AU S hia-sodh

73y SEEEA
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ARUTt 3.2- P TAHA UGl o 298.15 K W ATCIehal o |

ST faeaT
2.1x10° IS A 3.5x107°
5.9x10° 0.1 M HCI 3.91
6.2x10° 0.01M KCl 0.14
4.5x10° 0.01M NaCl 0.12
1.0x10° 0.1 M HAc 0.047
1.2x10 0.01M HAc 0.016
arefereran
1.0x1071¢ CuO 1x107
1.0x10°!8 Si 1.5x1072
Ge 2.0

(HTe-FeSleT) , YhTEE Wel & el dgeish Ul oraeiTeh <IfeTeh 81 2|
wia, = faedt (Ratfre) onfe S uied el =Ierehal =gd 4 B €,
fargaUet wean ©1 F9 e 9 fofawa, Sifta fafasa, ffaem smibee
fSTehT =TeTehdl, STeiehl Ta forgaiferal o A& gt €, atefereten heaid € T
I TRy soideiteh Tt 71w v, f9R wikefye w9 9 srfaenees sed
&, Y Wferiershdl = 3Fd =Tkl del 81 €1 Teel THeh Sl o foh sherel €1y
e Ty € ogd &9 A (0 to 15 K) W Afdemers el €, W SAstehel 5gd
T fofss geref we fafe sfedee off @@ € S 150 K S/ S=a @i Wt
AfereeTshan <id €

uTqell o foregdia =ciehed w1 wifcdsh a1 goiaRieh =cished hed € a1 78
TARHAl 1 T o HIOT BIT © SelsRih wieished T X e shear B

() g FT ypfa T Fea

(i) wfd oA SIS soERHl Sl ge

(iii) @9 (T A9 FGH W HH Bl €)

TR T FR 9 a9 i ® td @ R @ frehat S €, safau enfors
TTeieh k1 Gee STafdd dl 81 SAY=Ieih] o aTaiehed i fwafary i
Sfeat 21

*  goaifeh W dged — 1977 H A%-feifie, @R qeur v 7 @i #1 fa dfafee i & agasiaio @
Uicifatee agosh W a1 S Gewal @ S AEifed ary & 99F H AH W T wHF Td wierhdl 9T #Y ofdl
21 3Gk a5 9gd § AT Ggereh-Heh T T §, S Gelifrella, GeiiRicr qer gieerEd a8 difeass o aret
FTe1T ageTH qUid: HIe, BIESIo qUl HH-FH Aeior, STRATT TF oY GRT a7 &1 o HRU GHET 41gsT Hi
g o Sty gk 8 @ S, §T9 Bew] deRal a1 wedl 81 gHek Sifafed §7H ereciad S A o st
gld &, o7d: $99 e Sidt solagite gl a1 g€ g arell wified e a9 Gehd &1 Fierh agesl &1 @ &
forq deh-fexfie, gWR aer siebrar &1 a9 2000 @ @A oA @ Ader [WEhR @ qREnd B9 T 4

WA fagm gtd
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3.4.1 3 Taoramt
i ATAhdl Al
qraq

wifedigd Pt geideis

gagd arR

({

wifeighd Pt
i

oI 3.4— T 313707 FHhR
& HITHdT ToT

T Ted 9 & WA © (FeN X1, Theh 7) T rcafis g wot | off el
= | BRgNE T eEgliedd 3PF (~107M) B © S o 59 §gd oted
eThdT (3.5 x 10°S m™) T&H FXd & JEAeTTed il | Hed S TR 370
3P faera il 98 i © oo foemm ) ekl o St 21 faered o
SUfEerd ST o HROT TR o woTehed shi AYASTIEEAT 91 AR =cished
Hed ¢ SEheTuEe (3Tatter) faeraHt s =rerhar fEfafgd w e s
-

(i) fHelTe TQ Sreqersiea i weFfd

(ii ) 3 Il T AHT TS 3h1 faetaes M

(iii) forei=er =1 Wehfd el SR AT

(iv) JEASTIEREA T Fgal

(v) qMd (A9 sigH R T8 §Gdl 2)

o T ek At faer | i ¥ (DC) Welfed i R SgaErafTe

srfafsmansti & FHRO T9HT Goe UfEfda 8 gl € (TS 3.4.1)!
B0 I € foF Tk e T (dq) & g ot orema wfedier 61 wel A
fopa T wehar 21 fong ferel ermafen T o wfeds amq o e <1 weem
1 HEAT ST TS €1 9o T 5 i o (DC) yanfed w1 R e w1
T 9% 1 ¢ T 9% % fgorm & aifes R @ o= S = i
e foe 9 et =&l S gehanl Yeell G &1 GHE YAEd 9’ (AC)
TR ¥ch Tl feRal ST €1 U 9o T fosiy e o fesmed frw g o
1 STANT ek & 1 Sl 21 TH UG 1 cishdl Yol HEd & =l Ul
2 Tesedl § 3o € W B W fesed o 3.4 ¥ =@ iy €

HoTd: TAH ®IfETH sieh (WifeTa showiet) @ foeifua (qen faunfem enfere
Pt %! TeEmEte faft g sergel W Fafrd f m 2) 3 s e
&1 3Toh STIHE 1T T &hel ' A Bl € SR A 1 T 9 Y B €1 39 FhR
ok o9 T foera 1 e U 'A' STIES HIE ok &hd I HicH Bl 2l
oo o 39 ®iem &1 gy Frefafed aefeo g fean s 8-

/ l
R=p = %A
TR 1/A 1 Gl Teomisr el sl & 59 wdies G* @ = o S 2

IE SATIE o e h1 U T Sk TR 1T ok amhel W IR i € wE
Theh! o @arg ! e €1 39 | 991 A W1 "M T 8 W ko fRa S
Tohdl B1 1 U6 A o1 |19 A Tt srgfaemstes §; dfesh W wM sifaveia
off BT €1 Het TEerish ol WURUA Y8l W 1 wetehal ol fofera 1 =etshal
Uel | iRt o SHRI Uiy WY # Td fRA S €1 39 $e9d % e 'd
G : KC1 foem o1 S9an id € TSee! =rerenar fafe=1 aigarei ud
R IR ¥ F@ et @ (WROf 3.3) 1 Ut femish G* bl dw fefeied
GO T S FWehell 1

(3.17)
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EIENIRC]

fer 3.5 dgasraaed &

G =z = RK (3'18)

T 91 9 feerieh &1 919 910 81 SH W 89 91 39an forelt off faerm
1 Ufale o1 Srerhdl WO H Y Ghd 71 UfalY /oA i oFerwen fus 3.5 ¥
TE T 2

=Y < Uiy R, T R,, T UREdH1E 9faliYl R, T 31 9fale R, aredt
HeTshal Uel il 21 giewe foisl W qifer, O (oscillator), (%64 sgfa wimm
550 ® 5000 Ul Hiq Hepvg el eared! €/l (AC) 1 Gid) ¥ eI &l
21 P U SUIH UHES § (T TCEM A1 34 T gfe) qen v ggee o
1 forgd o yerfea & et At fors wqfera e @1 g aRfeufaai 4

R R
fererr e iy R TR, Ry =~ (3.19)
9T T e 3
AR 3.3—- 298.15 K W KCl i ITeTehdl Td W <ATeTehdl
mol L1 mol mr3 S cm! S m! S cm?mol! S m? mol!
1.000 1000 0.1113 11.13 111.3 111.3x10
0.100 100.0 0.0129 1.29 129.0 129.0x10
0.010 10.00 0.00141 0.141 141.0 141.0x10

WrA fagm 76

JSThel & aTTshdl HieX 3Ueied & fo9 =eiehal O ¥ 3uferd faerm
1 =Rl A1 FqUe Hie & ugl S Hehdl €1 Uk 9R ¥ | Sureed faer

w1 9 feerie wg 9fquy I g1 W faead &1 aeear fefafea s
g 3 S el o

_@aﬁ?«m_g
- R "R

T & oo ¥ ok gHE a" W, fafi drheraseat o faerEl
TAehdl | 3T foseT o woa®y 999 el SAEAT o STE9l Ue STH qen
39! Wigd A1 fawa waumar (Potential gradient) o dd ST&H o Hde
1 glaen o f=Tar o SR grar 21 31 difqew &9 9w At srefgol afer
1 gReferd T Teavae €, fS9 HieR Sefhdl (I 70l =cishdl) Hel Sl
21T A, (W% = ore) 9 fefid @ 81 98 faesd 1 =meewa 9
frefeiad wier & g Heag e

K (3.20)

e =TeTehdl =Am=§ (3.21)
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WWﬁW&KﬁSm‘Iﬁ@ﬂm,c,aﬁmolm‘sﬁm
foman ST 1 A, 1 W5 S m? mol ! BN 98 &M 34 4y € T

1 molm3= IOOO(L/mS) X AT (mol/L)
3d:

~ x (Sm™)
~ 1000 (L m™) x HieRdl (mol L)

A(S m? mol )

I B k T AEF S cm™! TE HEd H1 qEF mol e ® & @@ £, Hl
e S em?mol ™! B 38 frfafad et i1 ST s gfiehfad foma

S A B
_ (Sem™1)x 1000 (cm?® /L)
A (Sem? mol™) ==
(S et mol) HIeRAT (mol/ L)
GHAIG: SHT WehR ok ATk S fohy o &1 ot e freferfad g
BN TG T

1Sm’mol'=10*S em?mol ! =

1Scem?molt =10*S m? mol ~*.

3&E01 3.4 0.1 mol L' KCI foeia ¥ R gT Wh =ieishel ¥l o1 Hieaiel 100 Q 21 4 3&
Td 1 Jfa0 0.02 mol L' KCI fae@m w3 ® 520 Q & df 0.02 mol L™ KCI
faeTa @l aTetehal Td Aol dTetshdl YRehierd shiteidl 0.1 mol L' KC1 fae== &1

ekl 1.29 S/m 7l

o Oo fenis frefafad e ga e s 2—
T feeies = G* = =Tetehar x Jfaay
=1.29S/mx1000Q=129m'=1.29 cm™
0.02 mol L! KCI fae@m &1 arerehar = 9 feems / gfaay

E_%_OZALSS -1
R~ 5200 m

T igdr = 0.02 mol L! = 1000 x 0.02 mol m™ = 20 mol m™>

248 x 10°® Sm™!
TR AT = A, = — = —— =124 x 10* Sm?mol !
c 20 mol m
-1
faeud:, x= % = 0.248 x 102S cm!

qaa A, = kx 1000 cm?® 1! molarity’1

=124 S ecm? mol™

0.248x102 S cm'x1000 cm? L™
B 0.02 mol L!

Ty SEAEA
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SEE01 3.5  0.05 mol L' NaOH faeta o et =1 fage ufediel 5.55 x 10 ohm B 1 S
=M 1 cm T8 odE 50 cm g1 S9! UfalEekdl, Serhdl de Hier =rerhdl &

TReheT shifsul
sal A=nr?=3.14 x0.5°cm®=0.785 cm” = 0.785 x 10 ~* m®
[=50cm =0.5m
pl RA 5.55x10°Q x 0.785cm?
R=— q’[ p:—:
A l 50 cm
=87.135 Q cm
ekl = —l—(—)s !
=Kk=5=lg7135’' > ™
=0.01148 Scm™!
Kk x 1000
Hier =retehdr, 4, = ——— em®L™!

c

~0.01148 Scm™ x1000 cm®L"!
- 0.05 mol L

=229.6 S cm? mol™*

I€ 89 'cm' &% M W 'm' & & # fafq= aftm o1 afeem e = a@

_RA 5.55x 10° Q x0.785x10"* m*

P T 0.5 m
=87.135 x102Qm
K = l = &Qm
p 87.135
=1.148S m!
- K 1.148 Sm™!
A = ¢ 50 molm™

=229.6 x 10*S m?mol™

3.4.2 Wigal o A SEASTTEE T WA | e & WU-Hel Ierhdl T Hier =resdl <N o

TRl T UREd B 81 T9A TH Yaol I YRR o JEdeTIEedl R Hisdl FeH W
e oToiehdr o 10l SHEN Tl €1 S9! 39 T2 ¥ SR 1 S Hehdl € fof qaior &
ufrad W g ThE TEa | Fgaur of S 9Tl el S ge ue S @) fRd

WA fogm g8
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400 -
CH,COOH

A,, /(S cm’mol™

N

o

o
1

KC1

ff Higdl W forerad 1 Sreiehdl S9 faeto o g1 SFdA 1 =Teishe el 2,
89 woR e 3 W Rd T TR SR e aEwd a9 1 wife
TSl oh HEd W@l T Bl

g Frefafad aefteor 8§ o 2—

G =

KI—A k(A TS | <A & SYgeR HEA m A cm H )|

et < 7 Wisd W UH oot F HeR =ewd 39 faersd % Vs
1 ched 8, f JEqerased 1 U Hiet ol e a1 S Th-SWR 9 e
T W ford, A STIURY &I &F%d Al ] SeaRiel oh HEed W@ T g T

=K

ot

iR =1 T8 A=V (e, TEd Sgaerased =1 ©h did o 1)

A =kV (3.22)

Tigdl ¥ & WY Hier Feishdl 9gdl &1 THT $afere g1 © Fifw 98 el
AT (V) it o a1 © f9od U Hie deqerEeg Sufted ®11 g8 IR T
? o foeam & 990 R o o 9fg « § e orelt S 6t qor o wEl
arferen Bielt 21 ifees ®9 9 gHeht o1 g7 © o6 < g Wigal W, A, I 39 TR
Renfid foFan S Geha ® o g2 SgaeToeeg o 39 faoE & S SIEa @6
etk © T8 Aehdl Iet o WER THE 30 R o goeeiel & e @i
T € TS e S e &5hel ga Sl @ T o7 faer o s uaw
A 1 FHIEITSTA Y Hoh FSTEH SEAeTsd w1 Ueh Hiet Tl 81| ST Figal
I 1 3R T T © qel HioR =eishdl YA HieR Sefhdl el © T
30 Tdlter £5, 9 Frefud fopan sman 21 @igan o @ A, W ufedq Yo T gad

0 O.:2 O.:4
¢?/ (mol/L)"”?

faT 3.6— weg  faeaga #@
wifeE T (3
dgasrgeed)  wa
fran  FANIES
(HeicT HGATTTLT)
fere gier =reThar &
faodia ¢ @1 srerE

| SrgasTTerAl § arenT-eter el ® (Fost 3.6)1

Yo FedsTaaed
e SRS o fAU, A H AE T o W MR- ded € e

FrAfAEd Tl g1 e e s gl a—

A =E -Ac” (3.23)

€ @ S Gehal € T 9 A, 1 c!/2 ok foaiia sfEq feren smy (femt
3.6) 1 &, T el Y urw Bl € frEen id: wE £ ud @ -'A' % e
21 fau U faomas Te 9 W R AR W dEHeTTEed % UK, Ui
frer o deaerased & fadier @ Se= ¥FEE TS ROeE & Saw Wi
Tl €1 &7, NaCl, CaCly, MgSO, HHIT: 1-1, 2-1 Td 2-2 EASTTeRA o
w9 H 9 W & TF FhR & Goft SgaeroEeal o fu A 1 5 g9 g 2l

79y SIREEA
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SEEeor 3.6 298 KW fafr=r wigarsti o KCl faermi #1 dior =rashae frefafed 81

c/mol L
0.000198
0.000309
0.000521
0.000989

A_/S cm® mol™
148.61
148.29
147.81
147.09

Toiee o £, Ud /% o Heq aeiE U Eiefl Y g1 KC1& foau £ us Ash

I 1A HitSal

gar & T Wigael w1 O oH W eH U €

c'/2/ (mol L1 )1/2

0.01407
0.01758
0.02283
0.03145

A_/S cm?mol!
148.61
148.29
147.81
147.09

A (y-3181)TE ¢1/2 (x-3187) o1 31 Torst 3.7 © <giien 10 81 9% <@ <7 gehdl
2 o =& o wh Eielt a2

Faws (c/?=0) W8I UQ € T £.=150.0 S cm? mol ! T

A=-Td =87.46 S cm? mol‘l/(mol/L‘l)l/Q.

fag 3.7- cVe & fRs K,
q qRedT

A,,/(S cm’mol ™)

149.8 A

149.4 -

149.0 A

148.6 -

148.2 4

147.8 A

147.4 -

147.0

0

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

SIS (Kohlraush) 7 g Yad a'gﬁm % faw £ & o &
wer fohy we b Fafdaaret s st fman s=iq am@ T SegheraEe

W foam 80
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NaXTs KX o £ o |Fl o1 i el ot ‘X' o forq e feer & 2
3TN o faw 298 K -

O O O o)
E, (KC) — E, (NaC)™ E, (KBr) E, (NaBr)

=E° E° ~23.4 S cm? mol ™!

m(K)  “m@©Nal)

qq TUT Wb 9T T foh—

.0 . O i)

_ o N 2 -1
E sy~ Em vacy= Em ey~ Em ey = 1.8 S cm” mol

ST YU o SUR W SR AT oh Wad T il ShieiTSoT
Tram faam HIeRTSyT o 39 FaW oF IR Ush SE[asTuued i diid
MR ATAHAT ehl SHeR AT UG RUTEA o TET-3T¢T ANET o It
& sWreR Trefua frar S "ehar ®1 38 TR, AR A%y T A HEE:
Tfedq To FANES AT i HiHid HeR Aeehald g d Wifedd FIrEs i
Hieiq HieR ARl FEfatEd Ten g € S Hehdt o

E° 2040 (3.24)

m(NaCl)= Nat
U &Y § 9% Tk agasTased fader W v, ¥FEE U6 V. RO <dl

faSil oY

2 9 9] HH Hier arerhdl & FEfaRad gHeR g e S gehd 2
E =v2 + Vv (3.25)

Tl 10 W 10 HEY: YR W RUIEH i G Hiel =eehdarg Bl
298K W 9 ¥AEAl Td mumEEl o A% A |Roft 3.4 H fRu Mw €

ARUT 3.4— 298 K W T MEA hi STl § HHT HIeR ATThATT

H*
Na*
K+
Ca%

Mg2+

349.6 OH- 199.1

50.1 cl- 76.3

73.5 Br 78.1

119.0 CH,CO0" 40.9

106.0 SOy 160.0
oA SEATTIET

UHifes e S gl SgdeTTEed S=d Wikl W 3Ty foifer e €, or: i
AYATZA & A, H TN o W e, foeH wen § gig % S e ©
IROTHEEY Teh Hiet JEaeTIsed aiet o™ & el 3T@a" o STl 1 e
Tt €1 37 Tl |, faaan 3oy Figar & Y el W £, auf U el
2 (o1 3.6) 1 3@: £ o1 WF A, I Higdl d% afgav (extrapolation)
SN 9T T fRA S Wkl oTd g W (STl "isdl ¢ — 0) SEHeTIEed
uferan ferifid &t STl @ (o0 =1) TR ST 1 Hisal W oera 1 =k g
%9 B Wl ¢ fh gHeh oNdfaeh WM bl @l Wl ST Gehdll 3Fd: gadl

8ly AHEA
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S&ERUT 3.7

gd

SRER0T 3.8

gal

WA foam 82

JeaeTEedl o T £ oSy w1 EH o fory T i fram s
IO T T TR S Hehell © (SEEI0 3.8) | foRel oft Wigar ¢ W Ak foiem
H AET B A 3H Gisdl ¢ W HeR dreiehdl £, 9 9iEid Wiek =Tt
E2 o S o Eieehe JE ST Hehdl €1 59 -

An

o =—
P (3.26)

m

W B9 S € o Uelifesn ol S geel dEqerTeed o fory (e XI
Theh 7)—

K - ca? _ cA? _ cAy
a  (1-a) Aozfl_A_m\ An(An = An) (3.27)
-
SISV Tam o 3TIEnT

AT ok T AT o RioRSY a9 &1 ST &2, frdt «ff de@erasea
o Al oh A° WMl W £ 1 Uieher i H9e 81 SHeh 3ffafier 41g gH <
T WK ¢ W E, T £, % A 904 & @ THifesh T S g SgastTEedi
o fou sqem fodism feomis T o ff 999 2

RO 3.4 H fXU T stiewsl T He@a ¥ CaCl, 6 MgSO, & £, T Ui
il

Fer=y 7w @ g1 s € -
m(cact,) = M2+ + 2he- = 119.0 S em? mol ! + 2(76.3) S em® mol ™!

=(119.0 + 152.6) S cm” mol ™'
=271.6 S cm” mol ™
Animgso,) =M+ + Mg~ = 106.0 S cm” mol ™' + 160.0 S cm” mol ™'

=266.0 S cm? mol™!

NaCl, HCl W& NaAc o fau £, %H1: 126.4, 425.9 Td 91.0 S cm? mol ™
21 HAc o oI A° &1 qfthed sifaq)

Al ey = A0+ AS = AL+ A+

o o o
m(HAc) Ac - _t A Na+ A A Na+

CI-

= /er(HCI) +/17:1(NaAc) _/1;(Nacl)
=(425.9 + 91.0 - 126.4 ) Scm? mol !
=390.5S cm”® mol .
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3EE0T 3.9 0.001028 mol L' THifesh 3/t &1 =retehdl 4.95 x 10°S em ™! B afg tdifesw
a1 o feIT £ %1 |1 390.5 S cm? mol ' & i gHeh forie feertisn 1 ufisher

EalEiy

_x_4.95x1 0°Scm™ 1000cm?®

=== x =48.15 Scm?mol™
¢ 0.001028 mol L L

2 -1
a:ﬁ— 48.15 S cm“mol _0.1933

A 390.5 Scm®mol™

_ ca® _ 0.001028 molL ™ x(0.1233)?

=1.78x107° S
(1-a) 1-0.1233 mol L

agEfEa 98a

3.7 Tl T &1 =retear aqa1 o @y = Tt 22
3.8 WA &I A, @ HH H Tk ah] Fasul

3.9 0.025 mol L BeFfes 310 i =rerehdl 46.1 S cm? mol™! §1 5! foiee 7 18 fasiee
feerier o1 afterer sifsw) fean @ & 56 AYHY) = 349.6 S em? mol ' T8 A°(HCOO) = 54.6

S cm? mol ™
3_5W SEAIUTet el § qHEtTR sifufwar i o foe fave &1 S gk gge
St ga_ fohan STl €1 TR YohH YA s THE R e § Sgd Heeyul

B B| TeTaH JEAeTEel dell § W U H IR Gehe o Solld faer
W ¥ ¥ FIW soiwere fmfsm B €1 afk I seieeel W DC fawe @ S,
W Cu? T hefts (U SER) W faatsd e 8 e fefafaa sifufman

Hfeq et &
Cu®(ag) + 2¢” - Cu (s) (3.28)
HW 1Y hefie W FH&fTd it 21 THie W HR Cu = o, Frefafad
Afaferar g aRafda g 2
Cu(s) » Cu®(s) + 2e (3.29)

TH YHR HR (dien) T 9 foelim (Afwfigd) e € T e W
freifya (erafed) eiar 21 78 S| Siifies yshd o1 ouR € fSad 31gs s
1 3= Y5l o FIW H SEell STl 21 3G HIR bl UAIS SR Sl @ < e

83y RAEEA
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WA foam p84

NI Fellfed i W el gl € T U5 W shefie W FHeiftd g 81 sga-d
¥ S8 Na, Mg, Al o7f% ek forg Sweea Tamafe o Suasd el
B, 988 TR R EId SAE o SR ST gRI Sealed shi Sl 2|
Giferm wd HAfeE wrgeti 1 Sk Hnfed Fegel o SEMeTIEed g
Seaifed fohan w1 € Ud UoqfdttEm ol shrEese w1 suftafa o Uegffem
SRS o AYASTIE g Iedlfed fohal Sl & (el XII, Theh 6)

SEATIIST o AT U
HIgehet TS T S=ieh & feeiy Jeqerasied o Hrlcaes Teii o1 =i feha
32 o1d ST =l o YR W ol gHen S Gehdl

FE & dederugeT & fau— fooadl Td dgdeEedl % el b
JeAeTaeet W ool ST % TvEq IS+ 1833-34 W 319 gROmHl i
freAferfaa, gdam Hae & dgdsTaeed o &1 el o ®9 § yeRiE fama

(i) 999 fram— foe@ 9@ gR agasiaeed o qaEts fase &1 amn
Jgaeeeg (faeem =1 wiferd) o yaifed fagd o/ 1 om0 & GAEA
B 7

(ii ) fgdta fam- fafa=1 degaeraset oot § foaea =t gam o yefed &
R ga fafa= agrel &1 AT 37k TEEE qodie] SeaH (4T
TS §AHM + ¥ 1 AUEId hid H G Scidel Sl G&) oh
T it 1 S oF THA H R dE[ UN o Gid Sueisd TEl 9| T
g yEferd Igfa e off 7o U holiaaTd (T W SgdsTIeRd dot)
1 AT Y & a1 Iuge o1 (FEa: R A1 Si) & A 9
forga 1 W w1 e Sl off W SherqETdt SNl STgEterd g T
qM TR U 37e feR ¥ (1) % 9id SUoled €, U yefed fod i A
1 MO TAfeREd e W R S Hehdl -

Q=1It
Sl Q etd ® €, ik I iR ° o ¢ 9ehe H R
SATeRETeRoT 1 SToeE o folq atreveres faga (A1 &) &1 AE Seiaeie
Afafewan w1 Wil | fsR w81 sIewoned fe= sifafwan 5
Ag*(aq) + e” > Ag(s) (3.30)
foear o991 o T Hid o T=eH o Tl U Oiel Seaei ol STevdehdl

Bl 21 9 A @ T T Soied W Se% 1.6021x 107'°C o &e Bial
1 T T H ToEAl W STER e

N, x 1.6021x 10" C = 6.02 x 10*® mol ' x 1.6021 x 10°C
=96487 C mol '
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fagd 1 39 W0 S WS FEd ® U6 3@ Wi F 9 fefid & 2
Hf=Tehe TUMT & faT 89 1IF &1 96500Cmol " o & oid &

frefafad seiae sifufwanei—

Mg>* (1) + 26 —> Mg(s) (3.31)

A*(1) + 36— Al(s) (3.32)

o fau e T ® fop ww A Mg e Al* % foau gd wEen: 2 Hi
TR (2F) 9 3 Hiel 3eia (3F) w1 STavdshdl enfl| Sgherase et o
yarfed 2maeT fag@ o) (YfeR) wd 999 (Yhs) & VAT o ¥R gl
B UIgell o STEEIE SR | @ 50,000 UHEER Wk 1 S UR WA
o o St @ S el 0.518F Wid ¥ehs o ek Bl 2

SFE0T 3.10 CuSO, o fae@ =i 1.5 UfeR &1 a1 @ 10 fiee 9 Sgaerasfea fwman
heie W Haftd Si9 1 g0 e = erm?

el

3.5.1 SEAUEeT h

t=600s

3ET = ¥ x ¥9F = 1.5 A x 600 s = 900 C

srfafemran—

Cu?*(aq) + 2" ——> Cu(s) o ATER, TH Tl 9 63 g Cu & F&fId & &
T 35 2F A 2 x 96487 C ST &l EvAHal 31|

31d: 900 C gN f&ifud Cu &1 g™

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

AYATT ok IS TTEed B ATt UKl kT T N YT ToAHIS ok
YHER R FR 3 81 e soeee kg B (ST o fau Pt steE Au)
qi =g sfafeen o fewa 91 o1 wd T® hae sl o Wid 1Yen fa®
F F 2| D AR AR sewre sfufmeele € e seeels sfufwear §
fewmn a1 21 39 YR stfafwaiiel we stfwa soeiel & fo dgasree o
IS AT Bl Wehdl &1 SEASTTERA o S ogasTaee gt § Sufterd
faf=1 ATt ie Td 3TU=e TNt Ug 3ok HM® Soiaele fawel | R
F Bl 39 AR F 9ga TEEts YHE T=ft g9d g €, W Takt
w9 § 5o o 2§ fop 3 Fre fave W oafed 81 wdid 9t 2 ve v aiifeefa
¥ stfaftad fawa (T arfyfggs wed €) o el ©; S 5 3 bl i
3R HfeT o1 a1 2

3N AfE g9 Tfetd NaClehl Wi &t dl Sgdetase o Scg |ifead
oTq Te A T B T8 BUR U sheel T UM (Nat) @ S bl W
a1afed (Na* + e — Na) Bl & T Teh B0 (C17) B S THie W Aferdisn
(CI' - ¥Cl+e) Bl €| WiEaH TN o el foee & Sg[erdeed o
A NaOH, ClL, U8 H, S o4 &1 399 Na* W& Cl~ & aifdfied H* e
OH ™ 315 Wd faet@sh 319 H,O *ft Sufterd g &

85y RAEA
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helie W freafafed stafwans & e oT9=ee & fau wouf 2 2—

Na' (aq) + e” — Na (s) E(ew) =-2.71V
+ - 1 ©
H* (aq) + e — 5 H, (g E ) =0.00V

Helie W I E ©HH el sfufmar s sk w gt §, o1d: Shele
R freAfafaa sifufean et 8—

H (aq) + e — % H, (9) (3.33)

wq H,0 o fadist g0 H' (aq) 3¢ &rn €, =t feh—

H,O (1) > H' (aq) + OH " (aq) (3.34)

Iq: helie W =2 st (3.33) WA (3.34) o AWM @& &9 H fag =1
Tehdt 21 THfT—

H,0 () +€ — %Hz(g) +OH" (3.35)

e W Frefafed st sifufeae g9 23—
1 )
Cl (agq) — E ClL, (@ +e Ea =136V (3.36)

2H,0 () -0, (g) + 4H'(aq) + 4¢ Egy, =1.23V  (3.37)

e W %W E° g/ AR %1 oo W el ¢ 39t S ok
SRR i Cl (aq) o RIS i qorl H aigal e =ifeul wg
ATl 1 arfufase o sror eifafsran (3.36) 1 adiEar 9 gidl 81 3:
gy sfafswan fre ghR 9@ wafyd =1 S Fehdl B—

NacCl (aq) — B9, Nat (aq) + CI" (aq)

1
s W—- H,O() +e — 5 H,@ + OH (aq)

1
e W—-  Cl (aq) - 5 Clig) +e
Ty rfifeRar—
1 1
NaCl(aq) + H,O() - Na*(aq) + OH (aq) + EHz(g) + ECIQ(g)

Tisal GTel 1 FHIEd L o fou 6 soideie faval o M W A
TR (TR 3.8) W KU MU soiwere fave wfiwenfm fEw SR
TeHeh et o dgderTEed § UHie R Fefafaa sifufwag garfaa €|

2H,0(1)->O,(g) + 4H'(aq) + 46"  E4q,=+1.23V, (3.38)

250,2" (aq) > S,0.2" (aq) + 26 Ejyyy = 1.96 V (8.39)

W fogm 86

2015-2016(28-10-2014)



agAEda g2

T Wewfh ol W arfufenan (3.38) ol el Wi gt € Wy H,SO,
1 I=d Higdl W AR (3.39) 1 SFdl 9 el 2

3.10 ¢ T enfeaek IR H 0.5 UETER &1 4R 2 53 o fou yenfed et ® 9 9% § 9 foha gele

Yafed g2

3.11 S9 YIgel 1 Teh Gel ST k1 SEgergseHt Rt g 2

3.12 fr=fatad sifafsran 9 Cr,0,% &l o T A o 37999 oh foaT hard ¥ forpq &1 forat
AN o1 STreRIehdl B2

Cr,0,% + 14H" + 6e” — 2Cr’* + 7H,0

3.6 it

<& &9 MnO, +

() P Fooe
+ NH,Cl 9=

fera 3.8— T =Eqas: Yo
g7 fa & 9 o
ITse ele & iy,
&1 F1 T B

g off 920 (I § oW T A T W AT WA goiies wd §) A A
ot &9 forga o Gid o ®9 § WA | o €, Toid: Th Tead It © S et
Afafeman 1 TErEtTR Sl i foed Sl § agl <di 81 fohg 92 & wrEifien
IYART o fIU 36 Boeh! q YOag oMl ey Td AN | ol §Hd 39! dieed!
A sfues afterdd & & =ifew) SefEl gerd: | wER w1 et 8- Wit
ST we HeEe S|

werftes S & srfufsan shael T 9R Bl € 991 o GHI dh FAT & 9%
St fftepa &1 St © e U WA W T o S ekl | 56ehT e - i
IR Yk oA © T 3ok Mfashien o | W oTereni9t Ut o A 9 S
S B1 A WH ®G § gl we uiedl | wEn § o St €1 39 9 § T
1 Teh IS Bl @ S UAIE o1 1 ot shel € qen e (ITEe) i wg S
IR’ @R ¥ Ffolq FisterstiEe don w6 o Bl wdt €, Theie 1 S
F T (Fa 3.8) 1 ToiaRIel & o9 1 T M FeREs (NH,CL) &
fi% FAES (ZnCly) & 99 TR ¥ 9 @dl 2| SR AMfHaT Sfed ©
g 7% e &9 9 7 R @ for@n s "eRar -

Q‘ﬁ%‘— Zn(s) — Zn®* + 2e”
%AE—  MnO,+ NH,"+ e —> MnO(OH) + NH,

Heie &t sfufswan § TS + 49 + 3 aAferdierTor oferken § o7ufad @ Sl
21 stfferen o S SN Zn®* % WY Hehd [Zn(NHy),]>* sFrt €1 9
1 fava e+ 1.5 V 2l 2

TG T g0 7=, wfeat onfg Sk fomge 1 w1 9o Y STewashdr et
Fferal o feru Suge Bt @ (o1 3.9) | 58 Soh-Herfll smenTd UHre &1 qen

87y A
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R oy ool 0
? (fe=m)

farT 3.9—qmm=a: 999 Tl
qd, f9# sro=ras aer
qFRR (1) SRS
STIFRE B

3.6.2 Hedeh At

( Secondary

Batteries )

ERICS

HgO T e 1 T hefle &1 %1 wdl 81 KOH T ZnO & T
FATIA T 71 WA HY geie Afafwae e §f T F-
-
HAS—  HgO + HyO + 26 —— Hg(l) + 20H ~
Ty Ol Afufsmen 7 yer @ frefud 1 St 86—
Zn(Hg) + HgO(s) — ZnO(s) + Hg(1)

Yot fawe oo 1.35 Vel & ae1 gl e ety | fer @ €;
ifer T e rfufemen o g off UEn o T © fSEent igan forer
T B o HRU, ¥ FI 901 & Y H 9] TRl Bl

Zn(Hg) + 20H™ — ZnO(s) + H,O + 2¢

T G e 1 ST o 915 foada fen o fagga o™ & yame g/ =:
AT Y o © W o o S Fehal €1 U STes! HeEeh U I
IR fewars! e =) o =ehvl ¥ TSR Gehdl 21 Fad Heequl Geeeh 9 o
o a2l § (o 3.10), 59 9w 9l ud s=ed o g3 fean
S Bl THH UAE oig 1 o Bl § qO1 el e SRaiieEe
(PhO,) ¥ R T & #1 I el B1 38% Tewih 1A 1 forera
YYATITTA FT1 FE H T e A IwE F Bt @ @ Frafafte ga
sAfafsrard g 8-

TAIE— Pb(s) + SO,> (aq) = PbSO 4(s) + 2"

FerE— PbO o(s) + SO,%(aq) + 4H*(aq) + 26~ — PbSO, (s) + 2H,0 (1)

T YR hAlS T UAre rfafsmaneti o1 fHemst wom T st
Frrefefed 8—

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

9 AP W st
Ihfid Bl Sl @ a1 TS Te heie off
FHES: PbSO,(s) Pb @ PbO, H o=k
S B

TN AU HAEe Ho fTohd

i i? Spefirm T (B 3.11) $ R o

s freg oty o TaEE S U sifu 7 fohg

Taeh! Frafor o sifues 71 89 39 9

=1 franfafy qen = wd fe=mst &1

T wieE gfshan | B aTell Selaeie sifufswmansti w1
PbO, ¥ 7% firem forega avia 7t | fewarst ot uforan 9

B ol g9y sAfufewen frefafed 8-
Cd (s)+2Ni(OH), (s) - CdO (s) +2Ni(OH), (s) +H,O(0)
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for 3.11— T Y: YA I STHwR Sieit
saey] 4, 79 GIETH a1 GTH EEgiEEs
T fafstd W @ geapa [Hahel hefiad el

3.7 ¥ A

i wos © TR Seured wgd tfuen swEnh faft T € qen @@ wguw
F TH 9 Gd 21 U G § Sheret oM (Figen, ¥ A qed) Hi
THEAE Sl (I8 S01) HT STAN U8l 5Tel ! o 76l i1 957 H a5
o fopen S © fSreent SuA 2XEed o e T Scaed o feman s
21 29 WA © o Tredt St TEmEtten el ol Hig € foaea e 0 o'
T 2 T TEHT T o A 21 of Y Sall o i gvg @
HAfTeRTeh! 1 TGN TSl T8 SUCTed HU@l S Fehal & qefl S|
YYATITT Fe ¥ TR 8™l S Gohel €1 TEH oot Fedt 1 o
BIESISH, HIF T HeATel oNfE S8 Seel w1 g St ol | &1 fogd St
o uftEfda feren S €, $a At Fed 2

Ted 31fueh Thet SUF Ut | BIESIeM Ud TS oF WA 9 Sl s
w1 arfufsran &1 SwEn fomen St @ (Tt 3.12) | 39 WA 1 STl Siaier
FEEA | foRd Sis U8H % oF A T | @R T on 59 st
T YT STl T hi FEIfd hY SHehT STANT dRey I o foTu dasiel o
w9 W fepan T ol Wt W eSS U AieRiS T o Sereell sl T shis
TR o WA U WiE Seld Hifedw eEgieEs faeed § varted fhe
ST ¥ Teere sifafke w R M o fau gaw fawfsa wifem @
Yoifeam o1, SIW S & Soieiel § GHERE fHa S 21 seeie
sAfaferamd e § T &

FAMS—  Os(g) + 2H,0() + 46 —> 40H (aq)

UE—  2H, (g) + 40H (aq) —> 4H20() + 4e”

gy tfufRan 9 gaR 2
2H,(g) + O,(8) —> 2 H,0()
S qh AfAfwRaRi i A B €, ¥l TR wE F T FEE
A T o W fSRT Ser 40% el €, T WA 70% Serdl o @il
forega Scufed et 21 Se WAl 1 el SigH o T U goterie et S

89y RAEA
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IAH T dgaeTIEl o R | wgd st 3 g2 ©1 ST S At
H ga o dR R R T @1 e St wSuor o B € Ue wiast § 3ok Hee
1 TEA GU 3k TR o Lo Hell sl T e SeT qiieqor e o 2

3.8 QABMTT TR g3 1 e i SAFAES A1 U1 % I @l ¥ e A W A

HT AT | AR H S I, S BT T T, HIW T Fdd W E A H A
B, TR0 o o S0 &1 I8 Wi, Yell, el qen ergett @ o geft
T3, Taiuent o @ o1 et o1 STcfieh &ffd Tgendn €1 WeIRoT o Sl
T Sierd el Tudl Wi Bl el 2

TR W, Ul AT i gl oY Sfedihd € Sl @ U SRl
fFATEE o WAl B TR 1 ROl (WE=a: Y S o %ed §) S e
a7 1 SUkfd § el ¢ AR 1 WEA 9gd Seel 8§ WY 38 ge:
AYAEERTR TRERAT 91 ST Gehdl €1 WlR G o Rt a%g ok faew e w
e SATFRTOT Bl B Al o T IS 1 % e & (Fo 3.13) 9o 59 'w
e sifafean @ =1e T g ©—

TE- 2 Fe(s) —>2Fe ' +4 ¢ Ef /ey == 0.44V

TSl T R Yo oiae, 91g o HIEgH 9 Haler & o o §H Wid
W UgEd © 9o ol H M ot Sufeerfd | St ot o1q=e i €1 (T
St € for HY @@ CO, o St § Se @ sH H,CO, | WK 8id &1 BegieH
3TF ATgHed | UM 3T STl SfiaEel oF 5l § o § off 3qarsd =l
T ®) | T T Frefeiad AfafHan & SN0 Shelig &1 qE Faer Hid 2—

HAS— O,(g) + 4 H'(aq) + 4 e — 2 H,0 (I); Ef+ 0, |10 = 1.23V

T STAfRAT— 2Fe(s)+0,(g) + 4H' (ag) —> 2Fe”*(aq)+ 2H,0 (1); E4q,=1.67V

THeh S AT SIS g e ST SR 3tfereh STerdieha gt
Thileh S § o5l ST § S STerditSid Hileh SEE (Fe, O x H,0) aFTeht
ST o ®9 U @ 30 € T sEeh WY & BESeH SEA YH: S 81 W 2

TIROT h1 U FeATeh Heerqul 81 THH 7 Shelel & 1 = el €
Afrg gall o e A1 HER o FR R Aoyt wew o fifeRa g9 S
gelaetl & Uk | TR firerdl B1 Heen T o6t wed we fafy 2, enfere
Gdg i agHeSd o HUh H 7 3TF 31| I8 Hag hl U A1 3T WA (IR,
faghiFter) o ifta shich fepan S Hehal 81 Teh o7 WXt fafy €, wae ol femedt
3T UHt 91 (Sn, Zn 37T) ¥ A=siicd Sl St SAfha B a1 %] i & oh
o foran o 9 o U SRauEEtts fafy €, fmd o o ug (SR Mg,
Zn M) 1 ScTl goaRie SuTsd U1, S T Henfid il % i Wl

T 2
ferT 3.13 -8 &7 AT Fe (s) — Fe’'(aq) + 2e”
;,@ rect y 0. uEET— O, (g) + 4H'(aq) +4e” — 2H,0(0)
a7

2Fe”(aq) + 2H,0() + 3 0,(9) - Fe,04(s) + 4H'(aq)

WA foam 90
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Elep it to
3.13 =S o < FgeR TE1e 1 fa Seoi@ i U oS W@ Uol i =S fhartary w1 aui
TEEtw sAfafwanst &1 wema 9 Sty

3.14 TESNH HI BIgHL T8F Toil § YIF a1 o o1l 31 v=1ed gems
3.15 GUET &% 8 olig W S & 1 RO Tk SEad@fTeh el o+ A STl 2l

BSR\TT 26T Fef

T T AR S1efeTeeel shi T dl ol o G Elid SaTed $6F S i, dof 3R T 21 Sh-or
PR T W ST Sfee T GHRAT FEd §, GETAR ST Sl W1 SeRdehdal W wei ok |, Sl
o1 Wil SAfert ST T 1 AT AT ST €1 SeTeh 3EH 98 W T © TR St S e | vge
Bt @ 7 for =7ef € o St B1 eW Ul @ € Wd € fop i ered g’ Sftered deHi o e 9
ST e SRS 1 & TRUMH 2| THH Yol shi g ol 19 &g @1 © a0 36 yaig =t frsrer
ot & U WETHRRI 1 WR g ol €1 36 gl o fhR o freeada & § a1e o st v e
Tz S o g9 ¥, S99 e, & quid: 9 ST 1 @l 1 39 YR % Yoid | o+ ok fote g e
It $eAl o FANT i A H 1 TRl 81 BIEGISH SEehl TSy foshed €; siifeh 8eh <g |
Hael STl Sl B U8 BRI GRSl g1 Sl oh TS 9 U B el 39 YR BRSNS Sl
o T TR0 T TSHR Wi o &9 H YA F1 S Tehdl ©1 e BEgieH A 1 qiehedH
B STt o SYASTITIS W BRGISH 1 SR Ud $o el H TEgior 1 Se <Hi &t wfasy o Hecyof
B A ST €Y deheien e fagidl W e §)
ATRALT
Toh SRR el § S difcreh Sl deheryset faoe (faeei) § fmfsm @ €)1 58 yaR
AYEAToh Ul o1 Ueh Heequl SIeeh STeh =ofeh o JEAeTasied €| Jeaidriieh et 3 WehR oh gt
Fl oot ¥ H UF @A ISt oIfafear w1 TEEteR St fagd e § ®9Rd eidl §, Sefh
ST ¥ ¥ fagd Soi F1 ST T av%Ed: Yeied ATIfRar % FH H el €1 U% Sug
foreram o Trafeera soiegie &1 A SoaRls faua eI Soieeie o @mel § gRefyd feman s €,
foreehT AR fawe I OM1 S @1 T Rl A G99 Shefie T TS o O el o S ¥ 9

ﬁmw%(Efwagzﬁg—E%?g)@ﬁa?W]%ma,@aﬁ%ﬁwaqfwmaﬂmﬁww

(A& G” = -nFE, )T wmmee feorid (A;G” = ~RTIn K) ¥ Heiferd 21 g1 Trel T Well &

fauat 1 "isam W R e g grR § oS /)

Teh AgASTIeRAT foeta 1 =etehdl, « , JEASTI=A i Figal, foeias &1 ypid td amd | R S
%1 HIeR oretehel, £, 1 £ =« /c GR AR foman ST & el ¢ 6o @igan 21 wigd s % el
Al S € STefeh TR SeTehdl Sedl 81 ol dgaeTaoedl & fou I Qigdr s & a1l Hii- i aedt
? W o Tl o goa agasTTeeal & fou 78 gfg @ga oot 9 et ?1 siowsy 3 urEn e e
AYAATHZA BT 3 AT R AR ikl S STFAT 1 HieR Setehdaist o AEH o qed gl 8 o
7z foifsra gt €1 58 SMaAl o Tares IR ot e ed € U 30k e SyEnT ¥ deauaratie
ol o sufterd oo o faga o1 SeeH Al g Bl @ W ARl Ue SToEA hi WiehAl seigeiel
R Et B sefEt o S Wet TodHl Holl o Sgd START &Y &1 G1getl 1 RO YT ®9 U Th
YAt aiER 81 JgauEEtTe fagia eggie- 21 & W 2l

Ol RIAEA

2015-2016(28-10-2014)

-



3.1 Tafafed ugeti #1 38 w1 o afted Hifa {598 o T TR i 396 davi & faoeal o o giaeenfad
EZcild
Al, Cu, Fe, Mg Td Zn.
3.2 = U TC A goreere fawal o SR W et Tl STkl Sedl 3 ST &THdl % A o sAareed
EalEi
K'/K = -2.93V, Ag'/Ag = 0.80V,
Hg ' /Hg = 0.79V
Mg”* /Mg = -2.37 V, Cr’*/Cr = - 0.74V
3.3 39 oo ¥t =1 Tuiiey fored Frefofaa stfafean et 8—
Zn(s]+2Ag+(aq] —>Zn2+(aq]+2Ag[s], Ad  Fdrsi—
(i) HF-H SeioIe RUMTHS A& 872
(ii) ¥ ¥ forgd-um o o HH 9 82
(iil) Y% 3RS W B el eifufsman @ 82
3.4 Frefafaa sifufwanet et Teamft 9t o1 A Jo-fawe gRefera sifem)
(i) 2Cr(s) + 3Cd2+(aq) - 2Cr3+(aq) + 3Cd
(ii) Fe**(aq) + Ag'laq) - Fe®*(aq) + Ag(s)
IR stfafwanet & fau A G7 we wr feemisnt &1 ot Tor wifs)
3.5 frefafad ¥l 1 298 K W T 0 T9 emf faf@u)
(i) Mg(s) | Mg**(0.001M) || Cu’*(0.0001M) | Cu(s)
(ii) Fe(s)|Fe’"(0.001M) |[H'(1M) | Hy(g)(1bar) | Pt(s)
(iii) Sn(s)|Sn**(0.050M) || H'(0.020M) | Hy(g) (1 bar) | Pt(s)
(iv) Pt(s)|Br (0.010M) | Bry(l) ||H'(0.030M) | Hy(g) (1 bar) | Pt(s).
3.6 wfgdl W& o Yforal o Afesh WA | 3 aedl 5 Well # Frefata sttt g 8-
Zn(s) + Ag20O(s) + H2O) — Zn2+(aq) + 2Ag(s) + 20H (aq)
sAfafean & fau A, G° wd E° 3 Hifsm)
3.7 Tt SEdeTased o fae@q 1 Scihdl T HioR =efshdl 1 g St disdr o @1 s7eh gied
1 fae=m Hifsw)
3.8 298 K W 0.20M KCI foe@ & =reishdl 0.0248 S cm ' 2| SHeH] HieR =1eishdl o1 GRead it

3.9 298 K W & =oishdl 9 f5&d 0.001 M KCl faerd 2, &1 afadis 1500 Q 21 4f 0.001M KCl1
oo &1 TerRdl 298 K W 0.146 x 10 °S em ' 1 d 9a feomis &1 272

3.10 298 K W Wifesm FanEe &1 fafe= @ig@sti W wchal &1 w9q fhar T fowes siee
frreferfed €
HigayM 0.001 0.010 0.020 0.050 0.100
10°xx/Sm ' 1.237 11.85 23.15 55.53 106.74
Tsft Tt & o A, 1 IR HIT TH A, T ¢ & TeA Tk 0@ G A 1 A 1 i)
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3.11 0.00241 M UHifesw 3t 1 =eishdl 7.896 x 10> S cm | @1 THH! HieR =elehdl I Uik
5wl af Teifes ot o faw A°, 1 9 390.5 S em” mol ' @1t 6k faais feemisr @1 €2

3.12 frAfafed & staeem & fou fea e &t savaehar gni?

(i) 1 e AIY =1 Al
(ii) 1 ®e cu® = cud
(iii) 1 " MnO, & Mn”* ®
3.13 Trefeiaa =1 < & o fohad e fogd i segashar g2
(i) fad CaCL ¥ 20.0 g Ca
(ii) Tfed AlL,O,¥ 40.0 g Al
3.14 frefafed i siedisd 0 & fau frad Sarm faga sravas 22
(i) 1 H@ HyO & O, ¥l
(ii) 1 @@ FeO & Fe,05 I

3.15 Ni(NOy), % Teh faera s wifeT selaeiel o o= 5 TRTeR &1 ¥/ erfed i g 20 e q fogd
FaEre fohan T Ni 1 ferat amn el W fafia gmi?

3.16 ZnSO4, AgNO3Td CuSO, faed™ ot i deaeraset deii A,B,C &I dvfilsg fohan 1 wd 1.5
TR 1 fR@un, 9ei B o ohefle R 1.45 g Tear feiftd e o o garfed =1 781 foe@em
fRa w9a T Yenfed gg7 faiftd siw wa S o1 gm0 gmm?

3.17 difaest 3.1 o & 7TC aeh geiaeis favel &1 Werar ¥ oA onmsy o e frefetaa sifamdent o
e srfafsran Gve 272

(i) Fe3+(aq) FR I(aq)
(ii) Ag+ (aq) 3R Cu(s)
(iii) Fe®' (aq) 3R Br (aq)
(iv) Ag(s) 3R FeS+(aq)
(v) Br, (aq) 3R Fez+(aq).
3.18 freAfofea & @ g o foIu SE@erdsed ¥ Wi g «dsy)
(i) Toeer setaerel o @19 AgNO , &1 Sttt foerm
(ii) wifeTm gorarel & @y AgNO, &1 i foera
(iii) wifeTm Seieiel & WY H,S0, &1 a7 faeem
(iv) wifeTa geisREl & @Y CuCl, 1 Sieit foreem

B TGS I=ait % FTR

3.5 E., =091V

3.6 AG°=-4554 kJmol K, =9.62 x 10"

3.7 0.114, 3.67 x 10 mol L™
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