
Zn -~~ Zn2  + + 2e . . . ..(13.1)
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MnO, + 5e + 8~+- Mn2+  + 4H,O  . . . . .(13.5)



509



6FeZf + Cr,O;-  + 14H+ -6~e~+ + 2Cr3+ + 7&O

510 CH 233



94 0

-d%Wl

qam.m~soonG&4

HC,  0; + 2c0,

H&O,  -,2C02  + H+

H&O,  ->2CO,  + H+ + 2e

MIIO, + 8H+‘Mn2+  + 4H,O

MnOl + 8H
+

+ 5e ->Mn '+ + 4Hz0

. . ..- (1 )

. . . . . (2)

. . . . . (3)

. . . . . (4)

. . . . . (5)

. . . . . (6)

. . . . . (7)

$io Giaunia  (3) x 5 bba:  (7) x 2

5HC,O, . IOCO, + 5H+ + 10e . . . ..(e.

2Mn0, + 16H++ 10e __7)  2Mn2+ + 8&O -.... (9)

(8)+(g) ZMnO, + 5HC,Oc  + llH+.+2Mn
2+ + lOCO,+ 8H,O
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cu*  + + I-p)cu,  I, + 1;

3 1 -  - 1 ; +2@

2cuz  + + 21- + 2eFcu,1,

2Cu2+  + 51-  B cu,  I, + 1;



2Ce(I4  I4 + 3H2C204 -C-e, (C,O, )3  + 41,

2 .  YhQQnhthhJqA il:LPs”N!6<lu”79%lU:Qi 360 LLd~l”79ll~liQd 120

2Ce(IOs j4 + 3H,C, 0, -----+  Ce,  CC,  0, l3 + 41, + 24 H,O

3 .  ilbd~~kb%i%.J~~  ~~&&%hhJi?Qi!  6H LLdl%.Yll-Jl~Q?J  46H

2Ce(IOs j4 + 3HzC,0, + 42H+  dCe,  (C,O,  I3 + 41, +  2 4  II,0

2ce(I4 I,+  3H,C,O,+  42H+ + 42e- Ce,  (C,O,  I,+ 41,+ 24H,O

21H,C,O, +42C02  + 42H+  + 42e

2Ce(IO.,),+ 3H,C,O,+  42H' + 42e __)  Ce, (C,O, j3 + 41,+24  Hz0

2Ce(IOs  j4 + 2 4  f$C204  ------+ Ce, (C,O, j3 +  4 1 ,  +  42C0,  +  2 4  H,O
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- Zn2 +Zn(sF---- + 2e . . . ..(13.6)

cu2 + 4-  2 e ----c”(s)
. . . ..(13.7)



cuz  + t 2e,----lCU

Aq+ t e ZAg

Fe3+  f e \FfY

NO; t
\

lOH+  + 8e, NH,' t 3so

516 CH 233



2cl-\e Cl, + 2e

--A
Fe'+, Fe3+ + e

2H,O LO2 + 4H+ + ~

CH 233 517



wlci  13

+ 2e

+.) / Fe
3+

) Fe2  +

518 CH 233









E
cell =Ec+E

A .  .  .  ..(13.12)

Ag(Ag+  (O.OlOM) 11 Fe3+  (0.005M),Fe2+  (0.003M) 1 Pt

1 IH+(O.O2M),H,  (gas,O.g  atm) 1 Pt

5 2 2 CH 233



(13.13)+(13*'4) Mrl+  + NL
M  +  NT’+EC,

cell
= EL+ E$

N
II+ +’ ne LN E0

A.
=-y v . . . ..(13.15)

(13.13).(13.15) Mn+

+ N --A M + Nn+ EC
cell

= E;- E"
A

= x-(-y)

-z x+y v
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WIti  13

E
cell =E - E

c A . . . ..(13.16)

Zn2+ + 2e----
---Zn(s)

E;g+ = -0.763 V

cu2  +
+ Zn(s)----

’ cu(s)  + Zn
2t

CujCu’+  (acu2+ = 1 .OO)  1 IZn2+ (aZn2+  =I .OO)  (Zn

524 CH 233



E0
c e l l  =

-0.763-(+0.337)

= -1 .I 00 v

E0
cell

E' - E'
= c A

= o-771-0.5355

= + 0.235 v



Fe3+ + e &ZIZIId  Fe*+

H+
\

+ e7 %H,

zn=+ + 2e A

(I) cu2+  + 2e e
cu4s,

E"= +0.34V . . ...(I)

Zn2  + + 2.e a
zn;s)

E"= -0.76V  s....(2)

(l)-(2)  al*+  + zno,  ) Cls r--cu(s)+ Zn
2+ E0c e l l

= + l.lOV  -

(2) Cl, Y 2e ,e 2c1- E0 = +1.359v  . . ...(I)

\
Fe3+  t e \~ Fe'+ E" = +0.771v

2Fe3  + + 2e e 2Fe2+ 2 = +0.771v  . . ...(2)

526 CH 233



(I l-(2) Cl, + 2Fe2+-2C1-  + 2Fe3+ ELell=  +0.588V

(3) Cl, + 2e &RiIzzd 2c1- E0 = +1.359v  . . ...(I)

Ag++ e _ Ago E0 = +0.799v

2Ag+ + 2e L 2Ag't E0 = +0.799v  . . ...(2)



(2) C”‘+(lM)+  2 e  A\ cu co = +0.34v

cu E" = -0.34v

L a
ob~fl~  E = E' - 2.303 RT log fred IArea

nF
. . . ..(3.19)

fox[Aox'
f f
red= OX

0=E - 2.303 RT log CAred-
nF

'Acx1

. . . ..(13.20)

528

E tkl  &xnv+41  ih9iadh.4lai=iJi

i
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E = En - 0.059 log 'Area1- -
n

[Aox

E z E” - 0.059 log 1- -
2 tZn'+l

E = E0 - 0.059 log [Fe'+]
1 [Fe'+]

3) 2H+ + -H
2 (g)

EXE'  - 0.059 log 'Hz

2 [H+]'

hdnhhii PH2 ~~~~ib~i~~~~i~~~"LI~~~~~~inl~

4) cr, 0, = + 14H+ + 6c,A 2cr3+ + 7H20

E = E0 - 0.059 log [Cr3 +I2

6 [Cr,O,=l [H+]14

CH 233 529



E = E' -0.059 log 1 . . . ..(13.21)- -
1 tAg+l

&Ql  2 QM@jii%Jl  (13.21)

2Aq++  2ee
2Aq(s)

E"= +0.799  V

E = E' -0.059 log 1

2 [Aq+I'

0
= E -0.059 log, 1 2

2 --T-I  [Aq  1

= 2 -01059 x 21og  1
2 tAg+!

. . E = E" - 0.059 log 1
1 [A9fl

Wh~@?h  (13.21) = (13.22)
530

. . . ..(13.22)

CH 233



E = E" -0.059 log 1

2 [cdzl

= -0.403 - 0.059 log 1
2 (0.0100)

E = 1 .ooo - 0.059 log IV02  +1

tVO+l[H+122

= 1.00-0.059 log 0.1 +(2)x(0.059)x(10g 4)
0.1

= l.OO-0+0.071

CH 233
= 1.071 v

531



Br,  (1)  + 2e ,e 2w- E0 = 1.065 v

E = 1.065-0.059 log [Br-1'
2 1.00

= 1 .065-0.059 log (0.0100)2
2

= 1.065-0.059 C-4.00)
2

= 1.183 V

= 1.087-0.059  log 0.100

2
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I+: =  +0.799-0.059  l o g  1

[.%+I

.

[Ag+l  = KsP .

[cl-l

E = +0.799+0.059  log K
SP

-0.059 log cl-

.
= +0.759+0.059  log(1.82x10-'"  )-0.059  log 1.00

= +0.222  1;

2-
CT2  07 + 14H+  f rje y2cr3+ + 7Hz0

E = E3 - 0.059 log rcr3  +I2

6 [CrzO;-1 [H+lL4

= l-33-0.059 log (lo-*  )*

6 (lo- ) (lo-*  )I4

= 1.33-0.059 log 102'

6

= 1.33-(0.059  27

6)

533



2H+ + 2e -\ H, E0 = 0.000 v

AgCl + e \LAg + Cl- E0 = 0.222 v

E =F, 0 - 0.059 log [H,l

2 [H+lz
.

= 0.000 - 0.059 log (0.8)
2 7G-f

E a= E - 0.059 iog [Cl-l

= 0.222-0.059 log 0.2

= +0.263  v

Ecell E= c - EA

= +0.263-C-0.038)

= +0.301 v

I H, + ZAgCl &==.d 2H+ + 2Ag' + 2c1-

Pt
Ce4+  (IM)

Pt
Ce'+(O.OlOM)

Ce4  -I- (IM) + e ,~Ce3+(0.01M)  E" = +I.61 v

E = E" - 0.059 loq cce3+1
1 [ce4’l
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= 1 .61+0.059  log 100

Fe3+(o.001M)  + !Z ~FIS*+(~M)  E" = +0.77v

0E = E -0.059 log [Fe'+]

1 [Fe3+l

= +o .77+0.059  log 0 -001

z to .59

E
cell = EC- E

A

zz 1 .73-o .59
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md 13

E = +I.23 - 0.059 log 1 = +0.99  v_ _ _
2 (1.0x10 --4  I2 (I .O)'T

E
Cell

= +0.278-0.99

= -0.71 v

cu2 + + H,O,e $0 + 2H
+

2 (g)
.I‘  cu

(s)

Fe(Fe2+(a=0.1)  11 Cd*+(a=O.OOl)  ( Cd

\Cdzf  + 2e \ Cd E" = -0.40 v

FeZi -+ 2e r-----Fe so = -0.44 v

E =
c

-0.40-0.059 log 1
2 G.001

= -0.49 v

E
A=

-0.44-0.059  log 1
2 0.1

= 0.47 v

E
cell =

Ec- E
A

?z -0.49 -C-0.47)

536 CH 233



bBox t ne&=IId b Bred

\
aAox + ne,- aAred

aAred +bB - aAox - + b Box red

Ecell = Ecathode - EAnode

= (E;-0.059  log ‘Bredlb
[Box1  b

)-(El*-0.059l o g [Aredla)

n n [Aox  a

= EL-El-O.059  log IA~~I~[B  lored
n IAred lb[BoXID

. Ecell = E0cell-O  -059 log [A~~I~[B  lbred. .
CA?_?

. . . ..(13.23)
n __ la[Boxla

K
eq =

[Aoxla[~redlb

[A redlaLBox3
b

aA \t ne aA
O X \ red . . . ..(13.26)

bB + ne
O X

. . . ..(13.27)

. . . ..(13.25)
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* E E. . cathode = Anode . . . ..(13.29)

t?% EA = EB

E0A -0.059 log [Aredla = E0 -0.059 logB- [Bredlb
n [Aoxla n [Box]'

E;- E" = 0.059 log
A -

[Aoxla~Bredlb

n
[Ared !a[Boxln

. . . ..(13.30)

. . . ..(13.31)

0 0
log K = .cEB

eq
- EA )

0.059
. . . ..(13.32)

0 0
log K = nCEcat-  EAn)

eq
0.059

. . . ..(13.33)

nEO= cell
0.059

. . . ..(13.34)

E0 = 0.059 log K
cell - eqn

. . . ..(13.35)

P%dl~~  13.18 89PhUatXH1  Keq hJ~=ikJnl~ (13.33) lJ09d~??%lbWLbWR.L$UJ-

bl'bRaLuGl LbAtl74a-%hm4

9=4 0ami
Cr,O;-  + 14H+ + & -2cr3+ t lH,O E0 = 1.33v

6~e~+  t 6~
\
6~e~+ E0 = 0.77v

cr* 0, = t 6Fepf t 14H+ \- 2Cr3+  + 6Fe3+  + 7H,O

log K = n(E"
eq

= - E&j
cr2  07

0.059

= 6(1.33-0.77)

0.059
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= 56.95

K 1056.95=
eq

MnOl + 5Fe2f + 8~+ yA Mn2+ t 5Fe3t t 4H,O

EFext  = EMnO-
4

Eies+  -0.059 log [Fe*']'=  ElnO-  -0.059 log [MllZfl
5 tFe3+15 ' 5 tMn0~1 [H+l'

0.059 log [M~~+][F~~+]~ = E" - -E"
5 iMnO~l[Fe2+15  [Hf18

MnO, Fe3 +

log K = 5(1.51-0.77)
eq 0.059

= 6 2 . 7

K eq
62 ., 0.7

= 10 = 10 x 106*

= 5x106*

94 0aswi c”(s) + 2JKl
t-,&z +\- t 2Ag

(s)

,
2Ag+ t 2e z2Ag(s) E0 = +0.799  v
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PIlli  13

cuz + + 2e -
cu(s)

E0 = +0.337  v

E
cu2  + = E +

‘%I

E;.z+ - 0.059 log 1 = E;g+ -0.059 log 1

2 [CuZ +I 2 [Ag+f

log [Cu’+] :e 2(E;g+ - E:~2+)= 15.63

lAg+l* 0.059

[cuz+l K
[Ag+12 = eq

= 4.3x1o15

0.025- -
[Ag+l' -

4.3x10L5



2AgCl + H, F 2H+ + 2Ag + 2Cl- EEell=  +0.22V

Ecell = E0 - 0.059 log [H+12[C1-lzcell -
2 [H,l

=  0 . 2 2 - 0 . 0 5 9  l o g  ( 0 . 1  )2(o.1’)2- -
2 ( 0 . 9 )

= +0.34 v

mnpmw-md 13.35

= 0.059 log K
n eq

1ogK = 0 . 2 2 x  2
eq _-

0.059

=  1 . 4 6

K = 2.9x10’
eq = IH+]2[C1-]*

[H,]

Ec e l l
E -Ec A

E" ?+ -0.059 log0.0103 = o.ooo-  [ cu - 1
I

2 [cu’+l
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ElMA 13

= -0.337-0.059  log [cu2+l
2

[cuz+ 1 = 1.7x13-12

rdo x- i.hil~?%&.h = 0.0100 F

K
SP

= [cu2+l  [x-l2

= (1.7x1o-12)(o.o1oo)2

= 1.7x1o-16

EA = 0 .ooo-0.059 log pY
2 -G-+-Y

E Ecell = c - EA

0.295 Plog Hz

mI

-z 0.059 log 1 .oo

2 [H+l2

= -2x0.059 lbg [H+]
2

[H+l = 1 .oxlo-5

K
a = [H+l[P-I- - -

[HP]

5 (l.oxlo-5~(o.030)
0.010

= 3.0x10+
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AgCl + e-Ag  + Cl- E; = 0.222 V .-... (3)

(3)-(2) AgCl \d Ag+ + cl- E0 = -Cl.577  v
s":l

m.mi~ (3) w~afmmis  (2) hwnia  (I)

0.059 1c.q [Ag+l[Cl-1
Eaau = Eiau - ri----

Eiau = 0.059 log K
SP

log K = -0.577 = -9.760
SP 0.059

CH 233



.. . tAg+l = Ks~

[cl-l

= 1 .8x1o-1o
1

E” = E -0.059 log 1

1

zz 0.799+0.059 l o g  1.8~10-~'

= 0.799+0.059(-9.74)

Kf = [Cu(NH, );  +I
= 1.o7x1o1z

[cu’+~[NH~  I4

[ll

* * [cu*+l[l I4
= 1.o7x1o12

.-.  rcu2+1 =  9.3x1O-13  M

oind$%ui  cu2+ + 2e ,-1 cu
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= +0.337  -0.059 log

2 9.h:O-'s

= +0.337+0.0295(-12.03)

= +0.337-o-355

E, = Eku2+  -0 -059 log 1
Y

2 [CU  +I

0

E2 = ECu(NH, )* ~2+ -0.059 log [NH, I4

2 tCu(NH, ):+I

El = E2

II

ECu(NH3  );++o.o%  log
0

[NH, I4 = Ecus+ -0.059 log 1

2 [CU (NH, 1: ‘I 2 [Cu2 +I

Eiu(NH,  ,z + = Ekzf - 0.059 log Kf
-

2

= o-337-0.059 log 1.o7x1o12
2
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¶Jw?i  13

4+
M + 2e ,-~2 f E,o=x V . . . ..(13.36)

M2+ + 2e ZM E;=y V . . . ..(13.37)

(13.36)+(13.37) Mb' + A'-. M E0 = ? . . . ..(13.38)

2% = 2E,O - 0.059  log [M*+l . . . ..(13.40)

[Mb+1

8in (13.37)

E2 = E; - 0.059 log 1
2 cM2+1

. . . ..(13.41)

(13.41)x2

2E,= 2EZ - 0.059 log 1 . . . ..(13.42)

rM2+ 1

(13.40)+(13.42)

4E, = 2E,O  +2E; . . . ..(13.43)
1

= 2E,O  + 2E; - 0.059 log 1

[M4+1
. . . ..(13.44)

4 E; = 2@ + 2E; . . . ..(13.45)
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Ei = $ + E; = x-ty  v . . . ..(13.46)
-

2 2

9’hWhJ~13.27  aldl E” %I9  Sn”, Sn Lb%  E” “uO9  Sn4’,  Sn” PJ~lU~61bP91~1  E”

91QJ Sn4+,  Sn
-4  0am

sn4++  2e + Sn2f E0 = +0.15 V, ZE,"  = +0.30  PV

SnZf+  2e + sn E" = -0.14 V, 2E;  = -0.28 .PJ

Sn4++  4e + Sn , 4E; = +0.02  BV
===================

Cl
.:Ej  = +a.02 = +0.005  v

4

10; + 6~++  5e + %I,+  3yo E,"  = 1.195 V; 5$ = 5.975 ev

$1,  + e ;--"  I-
O

E2 = 0.536 V; E; = 0.536 ev

IO;+ 6~++  6e e I-+ 3yo 6~: = 6.511 ev

:. FE: = 6.511 PV

0Es' = 6.511 = 1.085 V
6

SeO;-+  4H++  2e z$ bSe03  + H,O $ = +I.15  V; 2$= 2.30 eV

H,SeO, f 4H++ 4e e Se +3H,O E;= co.740  V;4E;=  2.960 eV
-

sea: - + 8H'+  6e -i Se + 4H,O 6E;= 5.260 ev
=================================== ==========z==
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6~: = 5 . 2 6 0 eV

E," = 5 . 2 6 0 z 0.877 v

6

aAred + bBoxwaAox + bB red

aA
O X

+ ne e aAred

bB + ne w bBox red

E E0 - 0.059 log [Ared1aA=A - -_
n [Aoxla

= E"A - 0.059 a log [ged'
n

[AOX1

E B = E0 - 0.059 logB- [Bredlb
n

[Box I
D

cc
EOg - 0.059 b log [Bred1

n
[*OX’

. . . ..(13.47)

. . . ..(13.48)

. . . ..( 13.49)

. . . ..(13.50)

. . ..(13.51)

. . . ..(13.52)

. . . ..(13.53)

2E = E> Eb- 0.059 a log [AredlXIBredl
n [AoxlX  [Box1

. . . ..(13.54)
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*
sln~ij~rrl(l3.47)ilr~~~*~~ClalBl~~~~~?FIB~~~~~~~~

bLAredI  = aLBox . . . ..(13.55)

b[Aoxl  = aLBred . . . ..(13.56)

h&h a = b

IAredl = [Box1 . . . ..(13.57)

[Au?2
= [Bred 1 . . . ..(13.58)

LLYlUFil  (13.57),  (13.58) WS%WJfll~  (13.54)

2E = E> EL- 0.059 a log
n w [W

= E;+ E;- 0.059 a log 1
n

E = E;+ E;
. . ...13.59)

n
L

sJ:~afigmfaJy \unla\nLnatl  0.100 M Fez+  &;aeJ  0.100MCe4+  4  25 “C

Fe'+  + Ce4+.p.- Fe'+  f Ce3+ . . . . . (1)

ce4+  + e =zzb Ce3+ E" = +I.44  V . . ...(2)

Fe3+ + e >- Fe=+ E" = +0.771V  . . ...(3)

mtja~Iutwn~sd  (13.59)

E E0 + E"= Ce Fe -...- (4)
2

= +I.44  + 0.771 . . ...(5)
2

= +I.11 v . . ...(6)
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WIGi  13

E = E"Fo-o.059  log [Fe'+1 . . . . . (7)
1 [Fe3+1

1 .I1 = 0.771-0.059 log [Fe'+1 .-... (8)
[Fe3+l

log  [Fe 2+1  = -0.34 = -5.76 .
Tz-7

-
0.059

. ...(9)

[Fe'+] = 1.7~10~~
[Fe3+l

. . . . . (IO)
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5Fe2+ + MnOL  + 8H+‘5Fe3+  f Mn2+  + 4H,O- . . . . . (I 1

"tJdpll+b

Fe3+  + - z+e < - F e _ . . . . (2)

MnOL  + 8H+ + 5e # Mn'+  + 4H,O . . ...(3)

El = E;g+ - 0.059 log [Fe*+1

1 [Fe3+1
. . . . . (4)

E a2 = Emo- - 0.059 log [Mn*+l . . . . . (5)
4 5 [MnOL1[Hfl'

(5)x5

5E,= 5EknO- - 0.059 log [Mn2+1 . . . . . (6)4
[MnO~l[H+lB

(4)+(6)

6~ = 5ERnO-  + E;,z+  - 0.059 log [F~~+][MII~+] . . . . . (7)4
[Fe'+ 1[MnO~l[H+l*

[Fe3+
I

1 = 5[Mn2+l  ( v...(E)/

[Fe'+ 1 = 5[MnO,-1 *.-.. (9)

WlWil (8) LLX (9) AJh (7)

5E" -MnOt. + E;,z+ -0.059 log 5&@&?-j
E= . . . ..(lO)

6 6 5[fi[m[H+1'

= 5Eow0- + & + - 0.059 log 1 . . . . . (11)4

6 6 [H+l*
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lnli? 13

7E = E;y + 6E"
Cr2  4 -

-0.059 log [Fe’+] [Cr3  +I*

[Fe3+[[Cr,<l[H+lL4

[Fe'+] = 6[Cr,OFl

I.Fe3+l  = 3[Cr3+l

El = E;"  - 0.059 log [sn2+l
2 [Sn4+l

-.... (3)

(3)x2

2E,  = 2E,o - 0 . 0 5 9  l o g  [sn2+l . . ...(4)
[Sn4+l

Ce4  + + e __\  ce3 + EB = 1.61 v

0
E2 = E2 - 0 . 0 5 9  l o g  1ce3+1 . . . . . (5)

rce4+1
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(4)+(5)

3E = 2s + E; - 0 . 0 5 9  l o g  tsnzfl[ce3+]
[Sn4+ 1 [Ce4+l

i$mJ~m~~i [Ce4+l  = 2[SnZfl

rce3  +I = 2rsn4+1
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a) 1 0 ;  + I -+I, (h7axmunam),
b) SeCl,+  H2Se03 + Se + HCl

cl H, PO, + HgCl,----$ Hg,Cl, t H3 PO, + HCl

d)  ~n0,=-----+ Mn02  + MnOr  (%URl~RXilULlJR)

e) MnOL + H,S ----+ Mn
2+

+ s

f) SbH, + Cl,0  _j bSb20, + HCl

g) FeS + NO; 4 Fe3+ tN&  tS (bwmwwnsm)

h)  Al+NO;  4 AlO; + NH,

ii FeAsS  + C102 & Fe3+ + AsO:- + so:- + cl- (%umsaraiuna~)

j) &NaCo(N&),  + MnOL - K
t t 2t

t Na t co + NQ- + Mn2+

(lum3fltmm5~)

a) MnOL  + Ht\ Mn2+  + H,O

b)  MnO,-  + H+\ Mn02 t H,O

c) H202 tH++  H,O

d) Pb02  t H+ 4 Pb'+ + H,O

e)  H,AsO,  t Ht->H)AsO, t Hz0

f) SO;- + H+ -> H, SO, t H2 0
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KMnO,,MnSO,,Mn

KMn0,,MnOi,Mn02  ,Mn

H* 02 >O,  Hz0

Pb,Pbo2,PbSo,,PbS,Pb0

Na, 14~0,  , As, 0, ,As,  0, ,As

&S04,NaaS03,S,SO~  ,SOz

CH 233



a) K,Cr, 4 +FeSO,+H,  SO, -----+Cr,  (SO, j3 +Fe,  (SO, )a +&I,  + &SO,

b) KMnO,+Fe(NH,),  (SO,), +H*SO, ___;1 MnSO,+Fe,  (SO4 J3 +(NH, j2S04

i&SO,+ +H,O

c) Na, S, O3 +KI,d Na,S,O, + KI + Nal

d) KIO,+KI+HC,H,Oz  -> KI, +KC,H, Oz + Hz 0

e) KBrO, +SbCl,+HCl----j KBr + SbCl,  + E-&O

f) KMnO, +AsH,+H,SO,  ------+ H,AsO,+MnSO,+H,O+K,SO,

g) HsAsOs +KMnO,+H,SO,  __;) H,AsO,+MnSO,+K,SO,,+H,O

h) Ce(S0, ),+SnSO, __j Ce, (SO, j3 + Sn(S0, j2

4) (13.2) 99~19aaslbP4l~l~nsnflehid?vosXnJsow  (mercury electrode) fb$WTl~f4~t3lU

a) 0.0400 F Hg(N0, J2 olQ¶J 0.813 v

b) 0.0400 F HgJNOs j2 @)QE) 0.748 v

c) 0.0400 F KC1 &iJ$ia6?i?u Hg,Cl, '+la!si  0.351 V

d) 0.0400 F Hg,(SCN),  [Hg'++  2SCN-&  Hg(SCN),l;

Kf= 1.8~10'~ '?lQlJ 0.664 V

5 )  (13.6)i19~lPbaIUMlC;l~nej)1~~~~109  cr,O;-/2  (-r3+ ~~~‘d~~~~~?kJ  pH

mmaR:.a?a64i

PH rcr,o:-1 Lcr3 +I

a) -1 1o-7 0.05

b) 1 0.05 0.01

c) 3 1O-5 1o-5

d) 6 1oA 10-l

e) 0 1 o-8 0.025
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a) Pb/Pb2+(0.200x10-3M) QlQU LtQhl, fO.235 v
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b)  Pt/sn4+(0.200  M),Sn2+(0.100  M)

WQ¶J  aadnm, 0.119 ti

c)  Pt/Sn4+ (1.0x10-6M),S"2+(0.50  M)

WQ¶J  MJW, co.014 v

d) Pt/Ti3+(0.300  M),TiO,  (0.100 M),H+(0.200  M)

GlQ¶J bbih +cJ.Ol  v

e)  Ag/AgBr(sat'd),KBr(l.00x10-4F)

mml radwl, 0.331 v

f) Ag/AgNQ  (O.OlOOF),KBr(0.400F)

ww l.bdwl, 0.119 v

9) (13.5) qin+jl  emf ~Q~L%ahiQldif  P~~~~l4~61bP9'161  X M+z Y

a) Zn/Zn '+(x  M)j/ C~*+(O.IOM)/CX  = 1.150V  +h~~6~ X

PIQPJ 1.17x10-'

b) Cd/Cd'+(x  M)//  C"'+ (y M)/Cu  =0.799V  hPb?md1  5
Y

q)QpJ ;.75x1o-9

c)  cu/cu '+(x  M)// Ag+(O.lOM)/Ag  = 0.441V+hpb?bM'+  X

d) Cu/Cu2+ (O.lOM)//Ag+(y  M)/Ag  =0.356V  Q;?'ta%thY

e) Zn/Zn'+(lM)//  Cu'+(y  M)/Cu  =I.020  Vhaslb+hY

f) Pt/Fe3+(x  M),Fe '+(y M)//T13  + (O.lOM),Tl+(0.OlO  M)/Pt

zO.64  v +hmlNilx/y

a) Fe/Fe'+(lM)//  CdzC(O.OOIM)/Cd

b) Fe/Fe2+(0.002M)// Cd2+(0.2M)/Cd

C)  Zn/Zn2+(0.2M),'/  Cr'+(lO-*M)/Cr
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d) Zn/Zn2+(0.001M)//Cr3+~0.1M)/Cr

e) Ag/AgCl,HCi(O.OiM)/H,  (I atm),Pt

f) P~/F~~+(O.IM)+F~~+(IO-~M)//C~~+ (10-5~)+Cr~0=7~0.1M)+H+(1M)/Pt

g)  Ag/AgC1,HC1(1.0M)//KCl(0.1M),Hg2C~,/Hg

h)  pt,HZ(0.64  atm)/HCl(O.OlM)/C1,  (1 atm),Pt

a) Pb/PbSO,+(sat'd),SO;(0.200  M)//Sn*+(0.150  M) ,Sn4+(0.250  M)/Pt

Glm! 0.496 V

b) Pt/Fe3+ (0.0100 M),Fe2+(0.00100  M),'/Ag+(O.O35  M)/Ag

ao¶J -0.117 v

C) Cu,'CuI(sat'd),KI(O.OlOO  F)//KI(O.200  F),CuI(sat'd)/Cu

@lQEl -0.077 v

d)  Pt/UO~+(O.lOO  M),U4+(0.0100  M),H+(~.OOX~O-~M)//

AgCl(sat'd),KC1(1.00x10-4M),'Ag

vlQ¶J 0.804 V

e) Hg/Hg,Cl,  (sat'd),CI-(0.0500  M),/VZ+(0.200  M),V3+(0.300  M)/Pt

milo¶J -0.589 V

f) pt/vo2+(0.250  M),V3+(0.100 M),H+(l.00x10-3M)//T13+(0.100  M),

Tl+(0.0500  M)/Pt
WQ¶J 1.23 v

12)  (!3.8)  ~~~~“UQ~~lX310  (I&)  “U&I  Ag2S03 a&ffu  1.5~10-‘~ Wh4-JlMHl

dl E” 7l0Sd@%.11

Ag2S0 2-
3 (s)

+ 2e------+2Ag
(55)

+ so3
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N&P,0
' (s)

+ 4e \B 2Ni(s) + p20;-

AgzMoO
4(s) + 2e ,A LAgcs) + MOO, E0 = 0.486 v

Ag+ + e
d Ag(s) E0 = 0.799 v

Zn/X- !0.150 M),ZnX~-(6.00x10-2M)/,'SHE



W/W2 +, EDTA//  KC1 (1  M) , Hg, Cl,  /Hg

Hg2 + + y4-,- Hg?iz  -

@lO¶J  4.8~10~’

23) (13.10) 5IY~l~~~M1~l  E”  l!Od@i%~



SHE// Hg(OAc),  (2.50x10-3M),0Ac-(0.05~0  M)/Hg

E = a< + bE",

a+b

4dE

Pt,HZ(l  atm)/NaX(O.lO  M)//KCl(l  M),Hgz&/Hg
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.a+a) 2T1 + Sn4+w2Ti3+ + Snzf

ViolJ -0.02 v

b) 2Ce4+ + Hz Se03 + H,O #SeOz- + 2Ce3+ + 4H+ (in IF H,SO,)

ROU  1.17 v

32) (13.17) 97fl+lh$jfi%l7

0x1 + ne wRed 0
I El = +0.23  V

0x2 + 2e  ,A Red, E; = -0.28 V

562 CH 233


