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TABLE 14-1 Ordered redox potentials
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Lit + e~ = Li(s)

Oxidizing agent

F,(g) + 2¢~ = 2F"

O,(g) + 2H" + 2e~ == O,(g) + H,0

MnO, + 8H' + Se~ == Mn?* + 4H,0

Agt +e” : Ag(s)
Cu?t + 2e~ : Cu(s)
2H* + 26~ == Hy(g)
Cd®* + 2e~ : Cd(s)

K+ + e~ = K(s)

Cu in Cd?*

Reducing agent

Reducing power increases

vs. Cd in Cu?*
Cu + Cd?* = Cu?* + Cd &}

ot >

A

571

AG

AP ue 571
stelursol Ags 571
Atsteio] 57t

2 @ Fy(g) — Li
= Li(s) = F



< AMXM2| EO : formal potential>
c EX 550 3BES TSt YU X
of &2

« AgCl + e- = Ag + CI
— B0 =0222V
—E% = 0.197 V (in £} KCI)
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Walther Hermann Nernst

The Nobel Prize in Chemistry 1920
""In recognition of his work in thermochemistry"'.

German physical chemist and physicist who Is
known for his theories behind the calculation

= A of chemical affinity as embodied in the third
11 ' i law of thermodynamics, for which he won the
v/ 1920 Nobel Prize in chemistry. Nernst helped
4 establish the modern field of physical

chemistry and contributed to electrochemistry,
thermodynamics, solid state chemistry and
photochemistry. He Is also known for

developing the Nernst equation.
(1864 —1941) Veloping >teqd


http://en.wikipedia.org/wiki/File:Walther_Nernst_SI.jpg

LENNATT FORSBERC

Sweden 1980, Nov. 18

German 1950, July 10
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EH A
= 4

« EO?
—AgCl + e- =Ag + CI- B9 =0.222V
_H5? 377

« Cd|Cd**||ClI-|AgCl | Ag
—AgCl + e- =Ag + CI- B9 =0.222V
— Cd?* + 2e- = Cd EY = -0402V

2AgCl + Cd = 2Ag + 2CI- + Cd?* E0 = 0.624 V
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+ Cd|Cd(NO,), (0.01 M)||KCI(0.5 M)|AgCI|Ag

Salt bridge

Cd(NO;),(aq)
0.010 M

A8 14-4 & ofLte| ZHIL FX|
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Cd|Cd(NO,), (0.01 M)||KCI(0.5 M)|AgCI|Ag

¢+ B, (REX

—AgCl + e- = Ag + CI- E® = 0222V

—E, = E® - 0.05916 log[Cl]

= 0.222-0.05916 log0.5 = 0.24 V

. E (2=

— Cd?* + 2e- = Cd EY =-0402V

—E. = E° - (0.05916/2) log(1/0.01) = -0.461 V
e E=E -E=024-(-)0461 =0.701 V
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Cd|Cd(NO,), (0.01 M)||KCI(0.5 M)]AgCI|Ag

Cd(NO;),(aq)
0.010 M

« 2AgCl + Cd = 2Ag + 2CI- + Cd?**
—E=0.701V

- HPZ0| AP

— MXto| O0]= : Cd — Ag
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Electrons flow
from Cd to Ag

cd** | cd Ag* | Ag

E=-0.461V E=0.781V

005

E(cell) =0.781 - (-0.461)
=1.242V

Figure 14-8
Quantitative Chemical Analysis, Seventh Edition
© 2007 W.H.Freeman and Company

« MX}Q| O] : Cd — Ag

15



<g2 W30 Ciet CHE B>

L h

+ Cd|Cd(NO,), (0.01 M)[|KCI(0.5 M)|AgCI|Ag

« AgCl + e-=Ag +Cl- E°= 0222V
—E, = E° - 0.05916 log [Cl]
—E, = 0222 - 0.05916 log 0.5 = 0.24 V
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e Ag*+e= Ag E°=0799V
—E, = E° - 0.05916 log(1/[Ag*])
—E, = 0.799 - 0.05916 log ([CI')/K;,)

—E, = 0.799 - 0.05916 log(0.5/1.8x10-10) =
0.24 V

— Ksp = [Ag™][CI]
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* Pb | PbF, | F~ || Cu?* | Cu

e Pb2* + 2e- = Pb
— E = E9 - (0.05916/2) log(1/[Pb?*])
— = E0 - (0.05916/2) log(1/[Pb2*])
— =E% - (0.05916/2) log([F1%/K;,)
_ /(sp = [Pb2+][F‘]2

* PbF, + 2e- = Pb + 2F
—E = E% - (0.05916/2) log([F1?)
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~ 0.05916

N

nxE°

K = 10005916

logK =0
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14-6 7|=

= (reference electrode)

Pt(s)|H,(g, 1 bar)|H"(aq, 1 M)|Ag*(aq, 1 M)|Ag(s)

_
Standard hydrogen electrode
(S.H.E.)
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[ Welst 7|=X~=
D 2-9312 M= (Ag|AgCl|Cl)
—AgCl + e- =Ag + CI- E°=0222V
Wire lead

Air inlet to allow
electrolyte to drain
slowly through
porous plug

Ag wire bent

into a loop
Aqueous solution
saturated with
KCl and AgCl

AgCl paste

Solid KCl plus
some AgCl

Porous plug for contact
with external solution

(salt bridge)



CEEEMEXE

L L 1
@ ZER 7|=8= (Hg|Hg,Cly[Cl)
—Hg,Cl, + 2e- = 2Hg + 2CI- E° = 0.268 V

Wire lead

Pt wire

Hole to allow
drainage through
porous plug

Hg(/)
Hg, Hg,Cl,

+ KCI

Glass wool
Opening
Saturated KCI
solution
KClI(s)

Glass wall
Porous plug

(salt bridge)
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Assigned
value of +0.197 +0.241

S.H.E. Ag|AgCl S.C.E.

L

C0.1

Potential versus S.H.E. (volts)
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