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Mixing of an I.G. at constant T and p

ny, Vy ng, Vg Spontaneous

mixing

naA(g,V,T) + ngB(g,V,T) = nyp(A+ B)(g,V,T)

To find ASpixing =2 find a reversible path

Demixing?
A+B Constant T
Initial state
Piston permeable Piston permeable
toonly B
ASdemixing = _ASmixing
For the reverse process, AU =0 = (repy = —Wypep = padVy + ppdVp (compression of each)
Va Vg
Aqrev PadVy pedVs Va Vp
ASgemixing = j T - f T + f T - nARan +ngR lnv
14 14
In terms of mole fractions, X; = % and X; = %

ASdemixing = TlR[XA In XA + XB In XB]

Since X; < 1,ASgemixing < 0, ASmixing > 0 (mixed state is more disordered)

Irreversible phase change at constant T and p

e.g. H,0 ([,—10°C,1 bar) - H,0 (s,—10 °C, 1 bar) --- spontaneous and irreversible
Find a reversible path.

Take water to H,0 (I, 0°C, 1 bar) by heating reversibly, dq,., = Cp,dT

Convert to H,0 (s, 0°C,1bar) reversible phase transformation qye, = —AHpy

Cool down to H,0 (s, —10 °C, 1 bar) reversible cooling, dqye, = Cp ;dT
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Measurement of Entropy
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The Third Law

Nernst Heat Theorem: The entropy changes accompanying any physical or chemical transformation
approaches zero as the temperature approaches zero: AS — 0 as T — 0 provided all the substances
involved are perfectly crystalline.

The entropy of all perfect crystalline substances is zeroat T = 0.



