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Temperature dependence of K (p fixed)
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Over small T ranges assume AC, (T — T;) to be small. So AHC is independent of T.
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This gives the Le Chatelier’s principle for Temperature

Example : The Haber process

1 3
3 N, (g T,p) + 3 H,(g T,p) = NH3(g T, p)
AHY,,, (298K) = —46.21kJmol™%; AGY,, (298 K) = —16.74 k] mol~?
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This value is at 1 bar. Still the two gases do not react. The reaction is very slow (kinetics). Raising the
temperature to 800 K can speed it up, but the reaction is exothermic and the value of the
equilibrium constant will come down. K,,(800 K) = 0.007

But, Kx = pKj,. At 1 bar Ky = 0.007. So increase the pressure to 100 bar. Ky = 0.7

Solutions, heterogenous equilibria

Standard states need to be defined.

[c]Vc[p]"D

E.g. reference for concentration could be 1 mol L™t. Then, K = —
[A]vA[B]VB

pH, salt concentrations might be required for certain reactions.
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Solids or liquids are pure states and not mixed. They do not enter the equilibrium constant.
Moreover, they do not have any pressure dependence = u(pure,p) = u°(pure)

If, v4A(s) +vgB(g) = veC() +vpD(9)

VD
AG = {veue(T) +vpup (T} — {vapd (T) + vpug(T)} + RT In (%) = AG° +RTInQ
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