Problem 11-12 Thermodynamics of the cell

Standard potential of the galvanic cell

© Ag(s) | Agl(s) | Agl (saturated solution) | Hg2l2 (s) | Hg(¢) @
is a linear function of temperature. At the temperature of 25°C the potential cell is 0.1928 V and at
40°C it is 0.1956 V. If you know that the enthalpy of Agl formation is —62.38 kJ mol ™, calculate

the enthalpy of Hg.l, formation at 25°C.
[AH® (Hg.lz) = -98.3 ki mol * ]

Solution:
Left ©: Ag+1™— Agl (s) +e AGP(Ag|I"|Agl) = -F-E°(Ag|I"] Agl) (z=1)
Right ®: 2 Hgolo+ e > Hg (0) + 17 AG®(Hg2l2I'|Hg) = -F-E°( Hgalo|IHg) (z=1)

v, Hel, + Ag —> Hg (0) + Agl () AG® =—FE°

E€=a+bT
T,=20815K  E,©=0.1928V
T,=31315K  E,®=0.1955V
dEe . 0.1956-0.1928 _ e
aT ~P7 31315 20815 1867 107 VK
dA.Ge dEe L
S =_ r = _(— e \= 1 1
AS - (-2F-£7)=180138 1K mol

AH® =AG®+T; - AS®=—FE“+T,-F -(‘]LIE—TG) = 06485.3 -(—0.1928 + 298.15 - 1.867 - 10°%)
=-13231.55 J mol™

AH:® = AHS(Agl) — ¥ AH®(Hgzly)

AHE(Hgal) = 2 (AHO(AgI) — AH1©) = 2 - (-62.38 —(~13.232)) = -98.296 kJ mol ™



