Entropy change caused by adsorption of thegas. DS, <0
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Entropy change caused by heating of the surface: D
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Entropy change of theuniverse= DS, =DS,, + DS, = DS, -
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The Second Law requires anet increase in entropy. Therefore,
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This condition may be satisfied with both DS, <0and DH ,, <0, such that
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We can dso determine the Sign of the change of the free energy:
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DSad < 0’
asit should be.

What about energy and enthapy?
DH, =DU_, - D(PV)=DU_, - VDP

If the chamber volumeis very large (so that the fraction of gas adsorbed is very smal), then the
amount of gas adsorbed on the surface will have little effect on the pressure. Inthelimit of a
very large chamber,

DH,, =DU_,,
vindicating the drawing in dlass. If the chamber isvery samdl (or if theinitid pressureisvery

low), the ambient pressure will fal asaresult of adsorption. The maximum possible pressure
drop is 100%, o that the molar energy is bounded by
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