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1. The molar excess Gibbs free energy of formation of the solid solution in the system Au-Ni can be
represented by _
G = XniXau(24140X 5, + 38280Xn; — 14230 XniXau)(1 —T72660) J
Calculate the activities of Au and Ni in the alloy of X4,= 0.5 at 1100 K.

2. Copper and gold form a complete range of solid solution at temperatures between 410°C and
889°C , and , at 600°C, the excess molar Gibbs free energy of formation of the solid solution is
given by
G*= —28280 XauXcuJ
Calculate the partial pressures of Au and Cu exerted by the solid solution of X¢,= 0.6 at 600°C.
Knowing that
In pg, (atm) = —40920/T— 0.86 In T + 21.67
In p,, (atm) =—45650/T — 0.306 In T + 10.81.

3. Prove that
(1) foran ideal solution, AH" =0 ;
(2) fora positively deviated solution, AH™ >0 ; and
(3) for aregular solution, AH M= @' XxXs.

4. Calculate the pressure which, when applied to graphite at 298K, causes the transformation of
graphite to diamond, given
Haos k. (graphite) — H298 K, (diamond) = — 1900 J
S208 K, (graphite) = 2.74 J/K
S208 K, (diamond) = 2.37 J/K
The density of graphite at 298 K is 2.22 glem’
The density of diamond at 298 K is 3.515 glem’.

5. Below the triple point (— 56.2°C) the vapor pressure of solid CO; is given as
In P (atm) =-3116/T + 16.01 ,
The molar latent heat of melting of CO; is 8330 J. Calculate the vapor pressure exerted by liquid
CO, at 25°C and explain why solid CO, is referred to as “dry ice.”
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