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Mixtures: Simple, Ideal, Real

5.2 Caloric properties of ideal-gas mixtures

To calculate the chemical potential u; of one component ¢ we combine Eq. (3.78) and p = AG,,

ui:M?—i—RTlnp—é with p; = z; pror = ,ui:,u?—l—RTlnxi—i—RTln
p

This is Dalton’s law. Normally p;,; and p° (the standard pressure) are
selected 1 bar, thus, the second In-term is vanishing.

For an extensive property ® the difference by mixing compared to the
pure components is

Apin®? = & (mizture) — Z n; ®% (pure) (5.2)

Since no interaction between the ideal gas molecules exist we find
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Figure 5.1: Scheme for mixing of two ideal

AmicH = A iV =0 (5.3) y
To calculate the effect of mixing on the entropy we apply the scheme
of Fig. 5.1. Since S is a state function we can replace the calculation of
mixing by expansion performed separately for each component. Since 2
this ideal mixing is isothermal (0 = dU =TdS — pdV)
P nRT
= — = = 1 .4
as TdV VT dV=nRdlnV (5.4)
. gases.
, Vi + Vx 4
ApminSi® = ny RIn 1; 2 ApinSi = ny Rln
1
= AmimS{d = —Nn1 Rlnxl, AmwSéd = —Ng2 Rlnxg
= AmzzSZd - Amzzsid + Amixséd = — Zni Rln Z;
Thus

Vi+Vy

2

(5.6)

Since ApnizS > 0 and A, G < 0 mixing of gases is SPONTANEQUS, i.e. an irreversible process, even for ideal

gases for which no energy contributions exist.



