Topic 6N - Applications of Standard Potentials

1of4

Topic 6N - Applications of Standard Potentials

file:///C:/Teaching/Www-101H/Lecture_Notes/Topic_6N-s17.htm

Nernst Equation

Recall that

AG=AG°+RTInQ
and that

AG = -nFE and AG° = -nFE”°
Thus,

-nFE=-nFE°+RTInQ
Hence,

- EO_R_:".I Q (Nernst Eq.)
n

At Equilibrium, E = 0 and Q = K. Thus,

Since F = 96,485 C/mol and R = 8.314 J/mol-K, and if
T = 298K and In is converted Into log,, (+ 2.303),

then

and

RT AG®
- InK-=-

nF . nF

nFE° AG°

In K=o = "RT

2.303R—FT =0.0592V

~ 0.0592
n

E=E"

log,,Q
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which is a commonly encountered form of the
Nernst equation.

Thus, at equilibrium at 25°C (298K) and with all
components in their standard states,

e’

log, K=——
9107 = 3.0592
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Concentration Cell

0.0010 M Cu?*

Anode: Cu (s) - Cu* (aq) Cathode: Cu®* (aq) - Cu (s)

Net “Reaction”: Cu®* (ag) + Cu (s) -~ Cu (s) + Cu** (aq) E° =0.00

2+
E_0.00_ 005916, [CU™]

2 O9nic,r

0.05916I0gm 0;031 _ 0.089 V

cathode

=0.00 -
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pH Meter
\ / ;I;::s ;clblltt:é;net-measuring
/7
Cathode: Anode:

AgCl(s)+e - Ag(s)+ CI 2Hg ) +2Cl'- Hg,Cl,(s)+2e

e Port for adding
| . fresh KCI solution

Pt wire

: Mixture of Hg and
" Hg,ClL()

Ag wire coated / j
with AgCl(s) ' — Saturated
% KCI solution

: / Porous membrane

0.100 M HCI ,
-
/ | Asbestos fiber
Thin membrane for salt bridge
of special glass \
sable Solution of

permeable to H" ions unknown pH

Ag|AgCl (s), HCI (1.0 M) |glass membrane | [H'] | KCI (satd.), Hg,Cl,|Hg (Pt)

+92
E - 0.00 - 0'05916|Og10 [H ]2 anode
2 [H] cathode
0.05916 [H']?
log,, 2
2 (1.0)
-0.05916 log,,[H"]
+0.05916 pH
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