92 Mixtures: Simple, Ideal, Real

5.4 What is the most entropic ideal-gas binary mixture?

For a binary mixture we have ng +np =n, x4 =na/n, and g =ng/n=1—x,4. Thus Eq. (5.5) translates into

ApizS9 = —Rxalmza+azpneg)=—R(@alnzs+ (1 —z4)In(l —z4))
. 5.8
max éOziAmmSﬂ: —R(Inza+1—-In(l—24)—1)=—RIn rA (58)
dr 4 1—x4

This is only fulfilled for x4 = xp = 0.5 which is the only maximum. This result is quite intuitive because a 50%
mixture allows for the most efficient disorder of particle arrangement. Since

the minimum of the Gibbs potential is found for x4 = zp = 0.5 as well and it is more pronounced for higher
temperature.



