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10.4: Entropy of Electrochemical Cells
The Gibbs function is related to entropy through its temperature dependence

A similar relationship can be derived for the temperature variance of .

Consider the following data for the Daniel cell (Buckbeei, Surdzial, & Metz, 1969) which is defined by the following reaction

T (°C) 0 10 20 25 30 40

Eo (V) 1.1028 1.0971 1.0929 1.0913 1.0901 1.0887

From a fit of the data to a quadratic function, the temperature dependence of

is easily established.

Figure : Temperature dependence of the cell potential for a Daniel cell.

The quadratic fit to the data results in

So, at 25 °C,

noting that  can be substituted for  since in difference they have the same magnitude. So the entropy change is calculated
(Equation ) is

Because

The standard entropy change for the Daniel cell reaction at 25 °C is
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ΔS = nF = (2 mol)(95484 C/mol)(−5.4166 × V /K)( )
∂Eo

∂T p

10−4

1 C ×1 V = 1 J
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10.4.2 https://chem.libretexts.org/@go/page/84354

It is the negative entropy change that leads to an increase in standard cell potential at lower temperatures. For a reaction such as

which has a large increase in entropy (due to the production of a gas-phase product), the standard cell potential decreases with
decreasing temperature. As this is the reaction used in most car batteries, it explains why it can be difficult to start ones car on a
very cold winter morning. The topic of temperature dependence of several standard cell potentials is reported and discussed by
Bratsch (Bratsch, 1989).

This page titled 10.4: Entropy of Electrochemical Cells is shared under a CC BY-NC-SA 4.0 license and was authored, remixed, and/or curated by
Patrick Fleming.

ΔS = −104.5 J/(mol K).

P b(s) +2 (aq) → P (aq) + (g)H + b2+ H2
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