Problem 11-02 Determination of . from the cell potential

Find the value of the mean activity coefficient of the ferric chloride in the FeCls solution at 25°C.
The potential of the cell

© Fe(s) | FeCls (¢ = 0.01 mol dm®) | Cl, (p = 101.325 kPa) | Pt @
is E = 1.5515 V. You can assume the ideal behaviour of chlorine (standard state ideal gas at actual
temperature and p* = 101.325 kPa). As the standard state for electrolyte take infinite dilution, ¢ = 1
mol dm3. Standard reduction potentials of the half-cells are
ES(Fe**|Fe) =-0.036 V and ES(Cl,CI")=1.36 V.

[, =0.4685]
Solution:
1. © Fe (g) = Fe** 3 E, = EO(FelFe®) - SL |
.OFe(g)=Fe” (ag) +3e 1= EO(FelFe™) — o= Inag,
ES(Fe|Fe*") = — ES(Fe*|Fe) = —(-0.036) V
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Activities:

FeCl; = Fe** +3CI-

Cre3+ =C , C-=3C ,2x=3 , za=1
3

Cra3+ Cor-
a3 = B L S S ¢ L o 3=y4.27.¢%
aFe3+ a.CI* —]/F83+ CSt J/CI, (CSt)3 7i C (3 C) 7i 27 C

¢=1 moldm=3, ¢=0.01 mol dm

E = ES(Fe™|Fe) + ES(ClICI) - §—; In (7427 -ch)

41In (y.)+1In (27 -c*)

) 8.314-298.15
1.5515=—+(-0.036) + 1.36 - —5~5raea—

_ 1.5515-0.036-1.36 n_ _
4ln ys = Se o +1n (27 0.01) = 18.157998 - 15.124844 = ~3.0331542

In 7 =-0.75829
% = 0.46847

[4In(yy)+1In(27-c4)]




