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Week 10: Lecture 2

P-V-T Relationships for Ideal Gas Mixtures

Amagat Model (law of additive volumes)

e each component mixture behaves as an ideal gas as if it existed separately at the pressure, P and the
temperature, T, of the mixture

TP | TP TP

ma mp remove moc =ma +mp
naA np — nc =na+np
Va Vs partition Ve=Va+Vp

which leads to

=1

Dalton Model (law of additive pressures)

e cach mixture component behaves as an ideal gas as if it were alone at the temperature, T and the
volume, V' of the mixture

v, T v, T v, T

ma,na,Pa | + | mp,ng,Pp | = | mg=ma+mp

ng =na+np

Pc=Py+ Pp
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for a mixture of ideal gases the pressure is the sum of the partial pressures of the individual components
J
P=>"P
i=i

By combining the results of the Amagat and Dalton models, we obtain

Ideal Gas Law for a Mixture

e the gas constant can be expressed as
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Non-Reacting Mixtures

Changes in Internal Energy, Enthalpy and Entropy of Mixtures

Ts
Ug — U7 = ZY;’(UQ — ul)i = / CvdT

T

T>
hg - h1 = Zi/z(hg — hl)z = / deT

T

T ar P,
S99 —81 = ZY,‘(SQ —51)i = /Tl CPT — RlnF1

The above equations can also be expressed on a per mole basis.

Entropy Change Due to Mixing of Ideal Gases

e when ideal gases are mixed, a change in entropy occurs as a result of the increase in disorder in the

system

e if the initial temperatures of all constituents are the same and the mixing process is adiabatic
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