9.5 Mixtures in the Ideal-Gas State 415

Table 9-1: Properties of mixture in the ideal-gas state. All properties (mixture or pure
component) are understood to be in the ideal-gas state. The superscripts '8
and '™ have been omitted for simplicity.

Property of ideal-gas mixture Property of mixing Partial molar
V=>xV; AViix =0 Vi=V;

H=Y u;H, AHpyix =0 H; = H,

S=> 25 —R> z;lnz; ASpmix = —R> z;Inx; S, =9;, — Ra; Inz;
U=>xU; AUpix =0 U; = U;

G=> %G +RT> z;lnx; AGpix = RTY  z;Inz; G,=G;,+R @' z

Other Properties

Other properties of the ideal-gas mixture can be obtained easily. For/example, for
the internal energy we write

Ul — e pyiEn =N (HE - PVE),
where we used egs. (9.26) and (9.25) for the enthalpy and voluyine of the ideal-gas

mixture. The quantity in parenthesis on the right-hand side il the above equation
is the ideal-gas internal energy. Therefore, the final result for/internal energy is

UE = "5 UE. (9.32)

From this result it also follows that the internal energy /of mixing is zero, and the
partial molar internal energy is equal to the internal enérgy of the pure component:

AUER =0, (9.33)
U= U. (9.34)

The corresponding results for the Gibbs free eneygy are

Gism — Z T Giig + Z z; In z;, (9.35)
i 7

Zi,  Right hand side missing xi (9.36)
before In xi -- table 9-1
G, =G, @ has the right expression (9.37)

mix

AGET =RTY =

These are obtained from the relationship between G, H, and S and their derivation
is left as an exercise.
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Right hand side missing xi
before ln xi -- table 9-1 has the right expression
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