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1 Helmholtz free energy and an isothermal process

Consider a quasistatic isothermal process in any gas.

a) Show that the work done on the gas satisfies W = AE — TAS.

b) Show that the work done by the gas satisfies Wiy = —AF where F is the Helmholtz
free energy.
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2 Energy required for electrolysis

a) Show that
AG=AH -TAS
for a process that begins and end at the same temperature.

b) In electrolysis of water, an electric current is passed through water and produces
1
HoO — Hy + 502.

Suppose that this reaction occurs while the water is in contact with the atmosphere at
a temperature of 298K and a pressure of 1.00atm. The entropies of the constituents
are
S(Hy0) = 70 JK mol™?
S(Hz) = 131 JK~'mo] !
S(0g) = 205 JK~tmol*

and the enthalpy of formation of water from hydrogen and oxygen is —285.83kJ mol 1.
Determine the change in Gibbs free energy per mole for this reaction.

c¢) Determine the minimum non-mechanical energy required to produce 10.0 mol of hydro-
gen gas using this process.
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