
10.1. unh



L
- H,(g). 1.0 afm

r-

I
2H+  + 2e-  = H,(9)

H+,a=  l.OM



Poro~r  &ted
disk



10.3. &~ElfkNi3dO&lU”ldfil UiXMJtll~?J5l~L~l4~~  (Factors the Affect the Electrode potential

E  = E”-
2.303RT  a-‘&d

rlF
log ~

a‘b

(10.4)

(10.5)
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R T  LA&E = g--h-
no tA,J

(10.6)

(10.7)
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0.05916
E = E”m-mnZ+  - 5- log

[Mn2  +]

[mod- 1w+ I8
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0.05916 2.00 x 104
= + 1.51 - - -

5
1%

(0.200) (0.100)8

= +1.45  v

21) *un7rA7~~n”sJ~ijii^Tu7in”na’u  Wa

cr,o,*- + 14H+ + 60. I== 2Cr3+ + 7H,O

nYJu”u  inc~l9ikunis

E = ED - E’~, o  2-,,-r3+
0,05916

-~ log
[Cr3  +I2

2 7 6 [Cr
2 07

2-]pl+]14

0.05916
= + 1.33 - - log

(1.00 x 10-3)2
6 (1.00 x 10-y  (ploop

= +1.21v

l+JQhJn’  1 0 . 3

aJFi7u?~~n~~~7~aJ~~~~~a~~~

n)  Ag/Ag+  (1 .OO x 1 O-3  M)

?I)  Ag/Ag(NH,),+  (1 .OO  x 1 O-3  M), NH, (1 .OO M)



2 9 7

fl>  Ag/AgBr.  Br- (1 .OO M)

0.05916 1
E = E’A~+,A~ - - l o g - - - -

1 &+I

= E’A~+,A~
0.05916

+ - log[Ag+]
1

= +0.7994 + 0.05916 log (1 .OO x 1 O-3)

= +o.o22v

u) tdoJmd  [ N H , ]  u-mriiuwa  <JJw”U  [Ag(NH,)+]  iioilriouu~”  lnir-%

kin,, =  5 .9  x  1o-8 = [Ag+][l .OO]*

1.00 x 10 3

[&+I = 5.9 x 10-l’  M

E = +0.7994  + 0.05916 log (5.9 x lo-“)

= +0.194  v

R) tnoc!$  [ A g ’ ]  =  Ksp(,,,,)  /[Br-]  =  5  x  1Om’3/1 .OO

= 5 x lo-l3  h4

E = +0.7994  + 0.05916 log (5 x 1 0-13)

= +0.072  V



runlxirui=fdR'a

E =  E”-
0.05916 aA,ed  m
- l o g - - -

n
aAOX

n  x  0.05916pH

(10.12)

(10.13)

lKmi,un’ 1 0 . 4

Ihi1  pH Ldi+"UlldAJLih 2 LYilFilPjn"fl~~lYDJ~~7~~jnDTla~~ltl:R"UU~RJ~~lvil~~

n) MnO,-,  MnO,

U) MnO,-,  Mn*’

fl)  H,AsO,-H,AsO,

J) NO,-, HNO,

a..
-4an-t

(m/n) x 0.05916 x 2 = 0.1 i83 m/n hd
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bmxihos’$w  MnO,-, MnO, ~TlOck&f+JltiEI

MnO,-  + 4H’  + 3e === MnO, + 2H,O

G?JJU”U  fi-&-dhhrama~t~i~~  (0.1183 x 4)/3 =  0 .1577  V

u) ~fJlJ~n"JUl~O hAnO,-  + 8H+  + 5e ===  Mn”  + 4H,O

mjiu fi+%xiiv&an%mii~~  (0.1183 x 8)/5 = 0.1893 V

fl) n%llp%l1~0 H&O,  + 2H’  + 2e === H,AsO,  + 2H,O

~J~uFilPl'nfl~~l~maJtv~~~  (0.1183x 2/2)=  0.1183V

J)"~Jl#%llh N O ; + 3H’  + 2e === HNO, + H,O

<J&4 fk’nrflv&snaJtvili (0.1183 x 3)/2 = 0.1774 V



0.05916= E"cr 0 2-,r$+ [Cr3 +I2--

27 6

1%

[Cr 02 I
2-][H+]14

0.05916
E”m-4.hk2+  - 5 log

w2+1

[Mno4-1[H+18

= E*c, 0 2-,cr3+

0.05916 [Cr3+ 2

- -27 6 1% [Cr20,2-]L+]14

0.05916
1.51

1 0.05916 1
--log- = -- -

5 @+I8
1.33

6
log

[H+f4

log  W’l = 4.149

W’l = 1.41 x lo4 M



3 0 1

Zn 1 Zn2+(a,2+  = 1 ) II Cu2+(G2+  = 1 ) I Cu



L3g  K =
= -2.303RT

= 16.903nE"
0.05916 cell (4 xl0  C)

K = 10
15.903nE;ell

Ag’  + P- === Ag
Fe”  + 2e ==:  Fe

E,C  = +0.7994  V

g = -0.440 v



3 0 3

E, = +0.7994  - 0.059 log (1 IO.1  00) = +  0 . 7 4 0

E ,  =  - 0 . 4 4 0  - (0.059/2) l o g  ( l / 0 . 2 0 0 )  =  - 0 . 4 6 1

&w”u  ms~l’

2Ag’ + 2e === 2Ag

Fe*’  + 2e === F e

tiunis  ( 1 0 . 1 4 )  - w-ii3  ( 1 0 . 1 5 )  x~G

E, = +0.740  V ( 1 0 . 1 4 )

E ,  =  - 0 . 4 6 1  V ( 1 0 . 1 5 )

2Ag’ + Fe 2Ag + Fe*’ E,,,  =  +0.740 - ( - 0 . 4 6 1 )  =  +I.201  V ( 1 4 . 1 6 )

n) Pt  ) Cr3+ (1 .OO  x 1 O-3 M), 0” (0.100 M) 11 Cu*+ (0.100 M) 1 Cu

ll)  Pt  ( Sn4’ (2.56 x 1 Om4  M), Sn”  (0.040 M) 11 Fe” (2.00 x 10-O M), Fe3+  (0.040  M) 1 Pt

n) Pt  1 Sn4+ (8.0 x 1 Om4  M), Sn”  (0.040 M) 11 [Ag(CN),]-  (9.0 x 1 oe4 M), CN- (0.030  M) I Ag

4) Pt. H,  (0.10 atm)  1 H*  (0.0100 M) II AgCI,  Kcl (1 .OO  M) I Ag

9)  Pb I PbSO,.  SO,‘-  (0.0500 M) 11 Ag’  (0.0100 M) I Ag
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n) tnilzM

cu2+ + &3 === cu (‘1 : E, = +0.337  + (O.O59/2)log  0.0100 = +0.278

2Cr3’  + 2e === 2Cr2+(2):  E, = -0.410 - 0.059 log (O.lOO/ 1.00 x lo-“)=  -0.528

( l ) - ( 2 )  cu2+ +  2CP ===  c u  +  2Cr3’ E, = E ,  - E, = +0.278  -(0.528)  =  +0.806

~itaminfh  E,,, tilwmn  &~u~I~n”su7~iin~uI~la4  rta:rilut~aitrn827in

2Fe3+  + Sn2+  === 2Fe2+ + Sn4’

0.05916
E,,,  = + 0.771 -0.15 - -  log

2

(2.00 x lO+j)(2.56  x 10-4)  = +. Q4 v

(o.0402)(o.040)

P[Ag(CN),-]  + Sn*+  ==== 2Ag  + Sn4+ + ACN-

E cell = E,C  - E2C
0.05916

- -
2

0.05916
E call =  +0.2224  - 0 . 0 0 0  - -

2 l o g



9) P b  +  2Ag’ +  SO,‘-  ===

ke,,  = E/g+  , Ag  - Lso4  .Pb

PbSO,  + 2Ag (Ll@%lluoJlad)

0.05916
= [+0.7994  +0.05916  log (0.01 OO)]  - [-0.356 - -2 l0g(0.0500)]

=  +0.6811 - ( - 0 . 3 1 8 )  =  +0.999  V

n) Gu 1 Cu*+  ( 0 . 0 1 0 0  M )  11 Fe*+  ( 0 . 2 0 0  M ) ,  Fe3+  ( 0 . 0 4 0  M )  1 P t

Y)  Pt. Cl, (0.20 atm) I HCI (4.0 M) II HCI (0.200 M) I H,  (1 .OO  atm).  Pt

fl) Pb I PbSO,,  SO,‘-  (0.100 M) 11 MnCI,  (0.100 M) I Mn

n )  Cu I Cu”  ( 0 . 0 1 0 0  M )  II Fe*’  ( 0 . 2 0 0  M ) .  Fe3’ ( 0 . 0 4 0  M )  I Pt

1 )  rrel:!ln

E ~, =  (+0.771  - 0 . 0 5 9 1 6  l o g  (0.200/0.0400)

- (+0.337  - (0.05916/2) l o g  ( l / 0 . 0 1 0 0 )  =  +0.452 V

305



K = 1 0
16.903  x 2  x (0 .771 - 0 .337)

=  4 . 7  x  1o14

R,  Cl, (0.20 ah) I  I-ICI  (4.0 M) 11 HCI (0.200 M) ) H, (I .OO atm), R

1 )  mm:16

E cell = 0.000 - 1.359 - (0.05916/2) log (1 .OO x O.2O)/(O.2OO)2x(4.O)2

= -1.344v

Pb I PbSO,,  S042-  (0.100 M) 11 MnCI,  (0.100 M) 1 Mn

I  ) \slo-,rc

E Cd, = - 1 . 1 8  - ( - 0 . 3 5 6 )  - ( 0 . 0 5 9 1 6 1 2 )  l o g  (1x1)/(0.100x0.100)

=  - 0 . 8 8  v

k& ~~n”3u7’Lur~a~~rdiduFlin~al~~~l~  morl6

Pb + Mn”  + SO,‘- ===  PbSO,  +  M n

2 )  tnszb?  k  = 1 0
16.903  x 2  x (-I.,6 - (-O.OSSS)]

=  I  o-27.86 =  1 . 4  x  Io-26
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(Applications of the Standard Potentials  and Nemst Equations)
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AgBr+e  === Ag’ * Br- E,’  =  0 .095 V ( 1 0 1 7 )

Ag+ + e === As EzO  = 0.7994 v (10.18)

iwm(10.17)  - aur-m(io.18)

AgBr ==I Ag’ + Br- E l-2 = -0.7044v

kWll?:W?~, AG = 0 = -nFE,,,  hi%  E,,  = o

E l-2 = o = E,-,  - 0.059 16 log [Ag’][Br-]

= -0.7044 - 0.05916 log kspcbmj

ksP(Agsr) =  -0.7044/0.05916  = - 1 1 . 9 1

ksb9w =  1 . 2  x lo-‘*

E

log  [&+I

k’l

~~ApB~)

=  +0.095  =  Eob+  ~ - 0.05916 log 1 /[Ag+])

= +0.7944  + 0.05916 log [Ag+]

= (+0.095  - 0.7994)/0.05916

= -11.91

= 1.2 x lo-l2  M

=  [Ag’][Br‘]  = ( 1 . 2  x  10‘12)(1.00)  =  1 . 2  x  lo-l2



E =ml, + 0.480 = E, - Ea = EHg2C12,Hg - E = +0.480H+  H
’ 2

E = +0.280  - 0 . 4 8 0  = 0 . 2 0 0  V

H+,H2

G&A

E = - 2 . 0 0  = E
H+,H2 *-+ ,H2

- (O.O5916/2)log  1 .OO / [H’]’

= 0.000 + 0.05916 log [H’]

log  [H’]  = -0.200/0.05g16  =  - 3 . 3 8 1

W’l =4.16~10-~M



Rj&4 IA-1 = [H+] = 4.16 x 1O-4  M

WI = (0.001 -4.16x  10-4M)

%A = [A-][H+] / [HA] =(4.16x 10-4)2/  (0.001 - 0.00416)

= 1.74 x lo+

61  emf ¶laJ iadmiAh

(-)Ag I [Ag(S,03),]3-  (0.0100 M),  S,O,2-  (1 .OO M) 11  Ag’ (0.100 M) ) Ag(+)

&ilWil  +0.828  V OJfhU?&l  k,,,,, Y~Jhl~UdJ’ihU  [Ag((S,O,),]‘-

?&il

%cf 1

[Ag(s,0,),f  + e === Ag + 2S,O,‘- E,’  = +O.Ol V (10.19)

Ag’+e  ===  Ag E,’  = +0.7994  V (10.20)



3 1 1

m-m 1 0 . 1 9  - 1 0 . 2 0  o:ln’

[Ag(S,O,),f-  = = = Ag*  + 2S,O,‘- E ,-* =  E,’ - E,’ =  - 0 . 7 8 9 4  V

E 1-2 = -0.05916 log [Ag+ ][S,032-]2/[Ag(S,0,)~]3-

= E,.,  - 0 . 0 5 9 1 6  l o g  0 . 0 5 9 1 6  l o g  K,,

t%u-rrmu?a  E,-, = 0 G4

0 =  - 0 . 7 8 9 4  - 0 . 0 5 9 1 6  l o g  L

‘09  ks, = 0.7894/0.05916 =  - 1 3 . 3 4

K ins’ = 10-13.34 =  4 . 5  x  lo-l4

=Gd 2

0
E = +O.O 1 = E &+ , AQ + 0.059 16 log[Ag+]

3-
=+0.7994  + 0.05916 log

KtitM[S203)2 I

[tS203)2-12

= +0.7994  + 0.05916 log

&w”u

‘09  K,,’ =  (+O.Ol  - 0.7994)/ 0 . 0 5 9 1 6 )

=  - 1 3 . 3 4

Kin*t = 4.5 x lo-l4



%Jdlu?runln?luru'u~unirYoJ  ce3+.  ce4+, Fe2+  UR::  Fe’+ hou~~n~?rtruq~~uno~

f4fiufh%Jl%lnnl¶uRu  Ce(lV)  Sulfate rhh  0.0100 M h.b?U  25 mL RJh  Fe(H)  Sulfate

h?U 50.0  iTaL  ~JJroJoa~UKI,R-a7un3n~~;mr~~u;r  1 .OO bl

%3R’J%lftUFUn’u  hw-m-,87odrtnouRio

Ce4* = (25.0 mL)(O.OlOO  mmol/mL)  = 0.250 mmol

Fe*’  = (50.0 mL)(O.OlOO  mmol/mL)  = 0.500 mmol

LlEitlii~d~~fJln’J~

Ce4* + Fe’ ===  Ce3+  + Ce3+

K = 10
16.wJ3 x (1.44  - 0.874)

= 8 . 9  x  1o12

K iicilu~nuanJ~~l~Uil~sn”ru7  (10.21)  dim%$

‘lunlJt+.i  %:d Fe3’ h&i  0.250 mmol LLLR’L  Fe*’  t~~i’;ooi  0.250 mmol

@i-J&  ~~J%ln~d~U~~~ilij~~ll~l~~~~~  0~1;

[Fe2+]  = 0.250 mmol/75.0  ml = 0 .00333 M

[Fe3’] = [Ce3’]  = 0.250 mmol/75.0  ml = 0.00333 M

unUsilr~$l~~JlUrun7TuoJFilnJAIU?R

(10.21)



3 1 3

K  =  8 . 9  x IO”  =
Ok 1[Fe3+ 1
[Ce4+]pe2+]

(0.00333)2

= [Ce4+](0.00333)

[Ce4+]  =  3 . 7 5  x  Io-‘6  M

tno:1&funm

3Cu2+  + 2AI  === 301 + 2A13+

?-il”J&u~Rifilrviln

K =  I O
16.903  x6x,0.337  (-1.691  = 3.4  x , o2O2

oinfi?  K  khixm aam& ( I  0 . 2 2 )  riinb?t~  &lidWxm~?Fim~:~~

[Ai3’] = 2/3(0.200 - [Cu”])  = 0.1333 M
-

3.4 x 1ozo3 = [A13+]2/[Cu2+]3  = (0.1 333)2/ [Cu2+13

[C”“]  =  8 . 1  x  IO-”  M

( I  0 . 2 2 )

hldlJn’  1 0 . 1 4

Pt  1 Fe”(0.250  M): Fe3’(0.00300  M) 11 MnO,-(0.0400  M), Mn2’ (0.0100 M). H* (I .OO M), Pt



%%I

1) U%WtA.lu~~filll~JtlIAR’  (emf)

aunl5uaJll~n^suluaJn~JL’IIIJRCLLA~Fil~nu~~~l:~n~uYWUl615~uAa

MnO,‘+  8H'+ 5e === Mn*++ 4H,O EIC  = +I.51  v

Fe3+  + e- =z= Fe’* Ezc  = +0.771  v

fil emf ~aJl~Eiiifillvi7&l

El = +0.51  - (0.05916/6)  log (0.0100)/(0.0400)(  1 .OO)’  = + 1.517 V

E2 = +0.771  - 0.05916 log (0.250)/(0.00300 = + 0.6574 V

E cdl = E, - E, = +I.517  - 0.6574 = +0.860  V

2 )  cilRJ~auqAhn~~~~n”so7YoJlaRR’

MnO,-  +  Fe”  +  8H+  === Mn2*  + 5Fe3’  + 4H,O (10.23)

K =  1 0
16.903x5x(1.51  -0.771) q 2.g  ⌧ 1o62

omfh K~J~'~J-TI~ UR~JildfjfiUl(  10.23)~iid&~‘1f1

hmdu&~ Fe '+ u'fi'~uinrdor~sor~~oun'u~~  Mr10,~6~&  [MnO,-]  or~n~~~~~tnii~~diii~l~~

nid$?i+ia  0 . 0 4 0 0  M ttR:  [Fe’*] WNlf~Jlrilfhl  5 x 0.0400 = 0.200 M UR:[H+]  OLAflRJ

8 x 0.0400 = 0.320 M hJWd  [Fe3+]  5t~lhJ&4 0.200 M LLA::  [Mn”]  IIrddU 0.0400 M

~~&4fhxm~~~1  n?iuru’uu’uuaJraaauei?5q  $0

Wo,-1 = x
[Fe”] m 0 . 2 5 0  - 0 . 2 0 0 =  0 . 0 5 0  M

W+l = 1 . 0 0  - 0 . 3 2 0 =  0 . 6 8  M

[hh2+] = 0.0100 + 0.0400 =  0 . 0 5 0 0  M



3 1 5

[Fe3+] w 0.00300 + 0.200 = 0.203 M

&nl?:au?a  R'nrflrJ~lua~"~~L~RR'bLIuda~FilLYilnuY

El' = +0.771  -0.05916 log [Fe2+]/[Fe3+]

= +0.771  - 0.05916 log (0.050)/(0.203) = +0.807  v

~J~~F~~LY~~~~RY~“~J~~YI~~?~oJR~JL’IIAACY?~~D  (dml-JeaiJqa  E,’ - EP’  = 0)

ttnudifnidhh4sii~  7 ~n~l~lurun7~uaslJFilnJ~*~?*  tnozln’

K = 2.9 x 1 062 = [Mn2+][Fe3+]5/  [Mn0,-][Fe’+]5[H+]8

= (0.0500)(0.202)5/  ~(00.05)~(0.68)~

X = [MnO,-]  = 4.2 x 1 Oego  M

LLRr

-n,FEod = -n,FE; 0-n,FE2  -...-  -n,F

E = (n,Ey  + n,Ei  + . . + n,Ei  )/ n,,,.,,,
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Fe3’ +  e ===  Fe2* 0: EFe3+,Fe2+  = + 0.771 V

Fe2*  +2e  ===  Fe 0
: EFe2+,Fe

= -0.440 v

Fe3’  + 3e ===  Fe : E”
+0.771+  2(-0.440)

F&,Fe  = 3
=  -0.036 V

E 0
= EH+,H

0.059 ‘H2
--log-

2 2 m+12

URt:  & = [H+][OH-  ] = 1.00 x lo-l4

73uIUnl5 (10.24) UAZ  (10.25) maz’ln’

E =  E” 0.059 ‘H2
H+J-12 -zlogK 2

W

(10.24)

(10.25)

(10.26)
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n% = (E;, H
0.059

E
' 2

+ 0.05916log  c)- 2-log PH2 [OH-12(  10.27)

fiih%+h  E bwm'd (10.27) ronnA'o~n'Ylio~n"s~~~~ui  2 H,O + 213 === 2H, + 20H.

E!l+  H
= 0.000 + 0.05916log  (1 .OO x 1 0-14) = -0.828 V

' 2



3 1 8

i 0.1. oJisuJi7~~aiun?iuu~Jluni~~on~~mrto7nu7nlJniriouuoJR7JOiOI~UY

S20az-,  MnO‘,. cr,o,?-. H,O,. Cd2+,  Cu2+. K+.  HGIO

@loll  s,o, 2-,  H,O,. MnO-,, HCIO. Cr,0,2-.  Cu”. Cd2+,  K+

1 0 . 2 .  oJiruJdin’Y~7xln?7~u~~~unlsit?~inuinlJniu’ouuoJ~JoiorllUY

m3+, K, Cl-,  Ni, H,S,  Br-,  I-,  H,ASO,

elmI  Ce ‘I, Cl-,  Br-.  H,ASO, , I-,  H,S,  Ni, K,

10.3. o4thm.miGiut7G  h~i~uoi~m”~~llijn”ru7Pi0r~UY

1 )  Zn+2CNm SC= [ZN(CN),f + 2e

2) Pb02+4H++  2e === Pb2’  + 2H,O

3) Cu’++Br-+  e === CuBr

4) Cds + 2H++  2e === Cd +H2S

5) Hg,CI,+  2e ==z 2Hg + ZCI-

3)E = E”c~r,cu-y- -
0.05916 h[Pb2+]

W+  I4

P

4)  E = E”c~s.a  -
0.05916 H2S
-log-z

tH+ I*



3 1 9

m u I ) E’  (H,o,,H,O  )= +i .77 a>  0.5355 = E” (I*,  I- ) ~~n”suiditiiU97nu?i~~~l~

2) E’(AgBr,  Ag) = +0.095  ss  -0.763 = E” (Zn”.  Zn) ~~~UldllirUoln~lU~~~~l

3) E’(Ag+,  Ag) = +0.7994  >>  -0.255 = E” (V3+, V*+) ~~n”soidiriruolnu~l~~~l~+Ag

1 0 . 5 .  F1JFi7u7TUFi79TnrflrlfflulRs~uhn~un~Jrl~n”sulciiorJur

1 )  [Ni(NH,)f+  2 e  === Ni + 4NH 3

2) Mn(OH),+  2e === Mn+20H-

VEJY 1) -0.487 V 2) -1.56 V

10.6. h@i%l

A,,x+5B,d  === Ared”  5 Box

reuoanQn%uo.9  B rtiuu’u  1 F1JFi7u?nrnifiin?lUll~n~~J~~~i~~~~?~~~nilJ

fh,%+hmTp  E’  A - E’  B ~v1ll~~~n”5ul~tA~~uoLilJI(Ufllni  ( 99.9 %  )

vlau 0.213 V

1 0 . 7 .  IjinuRI[Vi  Em,,+,,,  = +0.7994  V ttat  K,  (Agl) = 8.5 xl 0-l’  ilJfilUmtnlfil  E’ Ad.  Ag

vlau - 0 . 1 5 1  v

1 0 . 8 .  fiinu&I’I<  E’,,2’,  pb = -0.126 V &A:: K,(PbSO,)  = 1.3 xl O-a  FIJfilUXUMlfil  E’,,,, pb



vlau -0. 359 v

10.9. lhHUdY  E’&+,  4 = CO.7994 V 1~: K,(Ag,S  )= 1.3 xl O+’ O.~fi-iu-~f~d~ E’ &IV&

“h@%  AgpS + 2C ===  2Ag + S*-

m u -0.680 v

10.10. oJd7u?ruR’nll”~~l~~n~u~l~~~u~n~~~a~~~~,

Cu(OH),+ 2e ===  Cu + 20H-

oin Kw  ?I%!  Cu(OH),= 1.6 xl 0-l’ uR: F’ cu2+.cu = +0.337  v

@lalJ -0.219 c

10.11. FlJdiu1IUFii~nLjlIfl~~lj~n~uUU7~T~u~~~”~~~~nYj07OjO\I~WI

n )  CIO-+BH’+Fe  ===l/2  Cl,+  4H,O

0inPTno”lrl~iini~ua’uu791~~u~~~~~~~~~uloiorrluY .l

CIO,-  + 2H*+2e === CIO-,+  H,O,  E’ -- cK)3- = +1.19 V

CIO‘,+ 6H++  5e ==I 1/2C12+3H20,&,3-,a2=+1.49V

u) [(CH,COO),Hg]  +2e  ===  Hg + 2CH,COO-  , rf7tlun~~~7~\~~uo~n?7Urlj

laffusuoJm7da~~‘ou [(CH,COO),Hg]  &I  4.0 xl O-’

9) kWl*-
4-+ 2e ===  Hg + Y

do Y4- ~~lloU~aoouU~JlD~~U~nordUlo~7~~~~~ntt~~~  ( EDTA ) ft~n~mbki~

nJ~n733?uniuoJrnooul~~~au  (HgY)*-  to 6.3 xl O*'

vlau n )  +1.4ov w)+O.606v n) 0.209v

10.12. oJAiu1IURInulr)~lYoJn~J~~R~~or~~  Inul#fi7uonG~fl

n) Ag/AgNO, (0.100 M )

Y)  A$AgNO,  (0.100 M ) , KNO,  ( 0.175 M )

mall n) + 0.7330 V U) 0.7298 V



10.13. OJfi1W?tUMlLhlIw  ( GJ)  21O.l  CrCI, d&I  ~J~~‘nJtWllRJ~Un~Jl~a~~11~~na~tiliu~n3.

FCRILI 0.200 M K,Cr,O,- 1 .OO M HCI uhr?l’l%hu~~%kilth  + 1 .14 V

olau 0 . 2 0 6  g

1 0 . 1 4 .  OJA1U?~~~cnliuoJ~~rrl~J7u~~~~L~U~BUO~ZU

n )  mmmf~  0 . 0 0 5 0 0  M  KI &-duh~$U  A g l

U) ~Um~a~~lLl~~~~~nn15wEIU  0 . 0 5 0 0  M  KI FjlWl.4  5 0 . 0  mL  111:: 0 . 0 8 0 0  M

AgNO,  hraU 50.0 mL

R) ~ual~a~alLICf~~~jl""l5WE1U  0.0500 M AgNO,  l’h’h  0.001 OOM +WJU

5 0 . 0  mL  11%  0 . 0 8 0 0  M KI  kUX4  5 0 . 0  mL

4)  ‘LuimxmCfd  [Ag(S,0,)J3- ~1%.  S,O;’ llhlh  1 .OO M

Ql0l.l n )  - 0 . 0 1 5  v

II) +0.6942  V

n) - 0 . 0 4 6  V

4)  -0.14v

1 0 . 1 5 .  ~~rilUanrdl~"o'uo~~a~~~l~a~~a~,~~~~~~~~a~lu~~~~~l~

n) &iuuov-rmwau  0.100 M Ce4+ dlU?U  2 5 . 0  mL  fh 0 . 1 0 0  M  Fe2’ B-luau

5 0 . 0  mL

u) h&Juillnnl5wmJ  0 . 2 5 0  M KI  ciluau 4 0 . 0  mL  nir 0 . 0 1 0 0  M  H,O,  +iu?u

10.0 mL  UX~ pH  = 1.50

@loll n) + 0.771 V II) +0.519  V

10.16. P~L~~LIU~l~n~‘u~~~~l~B~~~~~U~l~nlf1~~l~L~U~~~~~?r~~l  saturated calomel

n) Zn’++ 2e ===  Zn,  E’ =  - 0 . 7 6 3  V

U) Ce4++  e ===  Ce3’,  Es1 = +1.28V(lUl  M H C I )



n) sn2++2e ===  a,  E’ =  -0 .136 V

otau n) - 1 .004  v Y) +1.04  v fl) - 0 . 377  v

10.17. 1Jd7w?rwcilu~Jtn~ou~~~i  (emf ) uoJtduna~iiin

Pt.  H,(0.50  atm) / H*(O.OlOO  M)//KCI  (0.100 M ) , AgWAg

U~~Fi~nJ~ru~anoJll~~al~t~~~ul~taJ  uad~~,m,w&YOJ&lY1~~UQiAr~,

vlau +0.391  V, K = 3.31 x lo7  , A g  th&n  uR:  P t  d&%w

lo.1 8. OJAlUl~~7n?luoilJ~nTnriuoJ,%acjoiollluY

n) Ag/Ag+(0.050  M )// Cu2+(0.200 M ) / Cu

II)  Pb/PbSO,,  SO,*-(0.050  M )/I Cl-( 1.00 M ), AgWAg

n) Ag/AgCI.  KCI(O.100  M )// HCI (0.200 M ) /H,(0.50  atm) , Pt

J) Pt, H2(  1 .OO atm)/HCI  ( 1 .OO xl 0-3M)//HCI  (1 .OOM  )/H2(  1 .OO atm), Pt

9) Zn/ZnSO,(O.lOO  M)//K,Cr,0,(0.100  M).  Cr3*(0.1 00 M).  H+(  1 .OO)/Pt

Q)  Hg/Hg,CL,,  KCI (satur.)//Na,C,O,(  1 .OO M), Ag,C,O,/Ag

a)  Pt.  H2(  1 .OO atm )/cH,cooH(o.~  00 M), CH,COONa(O.lOO  M>/IKCI

(satur.), Hg,CI,/Hg

n) -0.406 V U) + 0.540 V f~) -0.314 V J) +0.177  V 0) + 2.13 V 0)  +0.233  V

a) + 0.522 v

10.19. U7JtfddViihlIOJtllaAA'

Ag/AgCl,  KCI( 1 .OO M)//H*(xM)/H,(  1 .OO atm), Pt  %I -0438 V QJdlUXU  pH

YCIJH-l¶~~~,~~~riYl~lJfil~

mY 3.64



Hg/Hg,CI,,KCI  (satur.) //Q(satur.),  H,Q(satur.).  H’(xM) / Pt

~J~U~J~%MKIJ pH  kl~tifh  pH  ~rBu~~~d7u?u~lu~o~sr~~~  O fin 8 (4 pi-i  %~I!J  7

&"%ddWUbhhJW  )

PH 0 1 2 3 4 5 6 7 0

E, v +0.458 +0.399 +0.340 +0.281 +0.221 +O. 162 +o.  103 +0.044 -0.015

Ag/AgI.  Kl(xM)//KCI  (1 .OO M ), Hg,CI,/Hg

nt-iiutilu~ud

mall 5.18x 10“M  _



olau n) + 0.740 v u) +  0 .431  v

10.25. FilLLSJtn~aurr1~i’UaJtLn117Qnt’IIBAC

(-) Ag/Ag+(O.OlOO  M) //Ag NO,(xM)/Ag(+)

dfh + 0.0784V  Wi~~?m~l~URliba~  AgNO,

10.27. F)JFilu7IUFi7nJ~RUqA~hHSUUIJ~nUSui~JLLnuGi?11runlsdar~~

n) H,AsO,  + [Is-] + H,O === H,AsO,+  2H++  31-

II) H,S + 2Fe
3+

=I= 2Fe2++  2H++  S

n) MnO-,  + 8H’+  5Fe2’=== Mn2’+ 5Fe3’+ 4H,O

J) Cd + 2H’ === Cd2’+  H, ?

9) Cd+2Ag+ ii== Cd2++  2Ag



GIQU n) 0.167 u) 2.0 x 102’ n) 3 xl o.= J)  4.2 x 1 013 0) 4.4 x 1040

2Fe3’+  Fe ==o 2Fe2+

~lnPrnu”l~~li~n~u~l~~~u~aJ~~J~~~”l~a~~~

Fe3’+e ==z Fe’+ E’ = +0.771 V

Fe*‘+2e ===  Fe E’ = -0.440 V

@loll 8.7 x 1040

10.29. I~ol~~1~n~~~1i~n~uwu1ci~~1ulw~1~7~  ( nif-wm  C)

F1JdlU7nrdiRJCtall?R~n~~~~~~~i

Cr,072s+  6Fe2’+14H’  === 2Cr3’+ 6Fe3’ + 7H,O

mmJ 5  x 1 OS6



(AmI n) 2.4 x lo-‘*  Y) 1.8 x lo-” n) 1.1 x 10-l’

4) 1.2 x lo-‘*  0) 1.3 x lo-=  a) 3.1 x lo-l3

vmu 8.6 x lo-l7

10.32. nlurJrn~OUrYl~~YOJunA?7iin~~tJB

Pt,  H, (1 .OO atm)/HA(  1 .OO U) // KCI( 1 .OO M), Hg,CI,/Hg

dfilrYiln’u  +0.420  V lu’obf&  Calomel 1fh~aUfl~nn  oJAlu?nrfilnJ~n~nron~~~~~

(-) Pt.  H2(  1 .OO atm)/  NH&I  (0.100 M)//KCI (1 .OO M), HgCI,/Hg(+)

hi~~ti~~u  co.582  V sad7u,nrri7nJ~n7~uon~~~oJuollrvriio

mlu 1.8 x 10-l’

10.35. RIXXAIU  K,Cr,O, l?hu’U 0.03333 M Ih4X.J  25.0 mL  uWJfk~XcXWJ  Fe” llhh

0.2000 M tkW~l.4  25.0 mL  r?(H+)  = 9.00 M dW~l’~fiu?~  ~~dlU?~~ln?lulu’uvirvaJ

boou&4  q t&m-+i~~Uqa

mlu 9.0 x 1 o-“M

10.36. u~Jln~ou~~~l~nJun~~l~n~~~~

(-) Hg,CI,,  KCI (satur) /I Fe3’(xM),  Fe’*(O.lOO-x)M/Pt(+)



u"fhthh +0.412  V a~Filu?ru~ulnrt~U~r'~~11~210J Fe *+ d~noon%~niL~w  Fe
3+

(ila’u 1 . 0 0  %

1 0 . 3 7 .  LLTJLR~OU~1"1~111aJLLnl?liinL'IIA~

Pb/Pb’+(O.l  OOM ) //Pb’+(xM)/Pb

i%tyil~~ +O.O089V  ilJFilU1fUMlfil21OJ  x

0lm.l 0 . 2 0 0  M


