Problem 11-16 Solubility product from the cell potential
The measurement of solubility of slightly soluble chloride MeCl, can be realized in this cell:
© Me(s) | MeCly(s) | MeCl, (saturated solution) | Cl, (p = 130 kPa) | Pt @ .

At the temperature of 22°C the cell potential was found to be 1.174 V. Determine the solubility
product of MeCl; if you know the values of the standard potentials:

ES(Me* |Me) = +0.562 V , ES(Cl,|CI") = 1.358 V

You can assume the ideal behaviour of chlorine (standard state ideal gas at actual temperature and
p* = 101.325 kPa).

[Kmect, = 1.58-10 7]
Solution:

t=22°C, T=29515K
E=1174V

ES(Me* | Me) = +0.562 V
ES(Cl,|CIN) = 1.358 V

(1) Me** +2e=2Me AG:® = -2 FE®(Me?**| Me)
(2) MeCly(s)+2e=Me+2CI AG,® = -2 FE®(MeCl,|Me|CI")
(3) MeCly(s) = Me** +2 CI” AG3® = —RT In Ks

AGge = AGze — AGle
—RT In Ks = -2 FE®(MeCl,|Me|CI") — (-2 FE®(Me**| Me))

In Ks = é—'; [ES(MeCl,| Me|CI') — FE®(Me*'|Me)]

Calculation of E®(MeCl,|Me|CI") at 22°C from E of the cell:
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E = Epont+ Engn = — E9(MeCh|Me|CI) + ES(ChCl) — N jn 1 _RT |, %

2F ag- 2F  agy,
acl, = %O(ideal gas)

ES(MeCl,|Me|CI') = ES(CL,|CI) — v\ _E=
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Ks=158-10"°

InKs = -(0.18717 — 0.562) = —29.47637



