
- - SRB : 30%- Choose the best answers in 12 questions. 2.5 points each, without 
any penalty on the wrong g u e s s . $ ~ a , & l ~ j $ w  (30%) 

1. For a Cd(l)/Sn(2) mixture, Henrian (infinite- dilution) activity coefficient of Sn= 

rZ0 = r2 (x2 + 0) = exp(- 840lT + 1.58). The vapor pressure of Sn at 700°C= 

1.2x10-'~ atm. The Henry constant of Sn in Cd in atrn= 

(a) exp(-8401700 + 1.58) (b) exp(-8401973 + 1.58) 
(c) 1.2x10-'~ exp(-8401973 + 1.58) (d) 1.2xl0-'O exp(-8401700 + 1.58) 

2. Following the previous problem, but considering the finite-concentration activity 

activity coefficient. At 700°C and the mole fraction of Sn= x2= 0.2, the activity 

coefficient of Sn= 

(a) exp[(-8401700 + 1.58) 0.2 ] (b) exp[(-8401973 + 1.58) 0.041 
(c) exp[(-8401973 + 1.58) 0.81 (d) exp[(-8401973 + 1.58) 0.641 

3. Following the previous problem. The fugacity of Sn (atm) equals to activity 
coefficient timesY, where Y= 
(a) 1.2x10-'~ (b) 1.2x10-'~ (0.2) (c) 1.2~10-"(0.8) (d) 1.2x10-'~(0.04) 

4. Following problem 3. The molar enthalpy of mixing of this solution at 700°C= 

 AH^ (J/mol)= b(8.314)xlx,, where b = 

(a) exp(-8401973 + 1.58) (b) exp[-840 + 1.58(973)] 
(c) -840 + 1.58(700) (d) -840 + 1.58(973) 

5. Given Clausius equation: dP/dT= AS/AV = (entropy change)/ (molar volume 
change). The solid-liquid equilibrium (SLE) line in phase diagram (P vs. T) can be 
mathematically represented by P= 
(a) a 1nT + c (b) exp(a/T + c) (c) a T + c (d) a/ T + c (a, c = constant) 

6. For SLE line in problem 5, the degree of freedom is (a) 2 (b) 1 (c) 0 (d) 3 





z. Metals A and B can form a complete solid solution. Metal A has a higher melting 

temperature. Derive the solidus (XA(s)) and liquidus (XA(=)) at different 

temperatures in terms of AGOm(*) and (10%) 

2 Cu and Au form complete range of solid solution at 410-88g°C, and at 600°C, the 

excess molar Gibbs free energy of formation of the solid solutions is given by 

G"= excess free energy (J)= -28,280 Xc,xXA,. Calculate the activities of Cu 

and Au exerted by the solid solution at Xc, = 0.4 at 600°C. (10%) 

The lunown A-B phase diagram is plotted in below. At the temperature of TI, 

show the AG, (mixing free energy)-XB and aB (activity of B)-XB plots. (10%) 

Liquid 



3i - Calculate the vapor pressure of Mg exerted at 1400oC by the system in which 

reaction : 4 MgO (s) + Si (s) = 2 Mg (g) + MgSi04 (s) is established. (10%) 

You can find the 1nX-X table from the Question 1. 

Known: 2Mg0 + Si02= Mg2Si04 AGo1673= -59,989 J 

2Mg0 = 2 Mg (g) + 0 2  AGo1673= 776,616 J 

Si + 0 2  = Si02 AGo1673= -613,153 J 

A \ Use the phase diagram in Fig. 1 to plot the each phase relationship of the Gibbs free energy vs. 

temperature at various pressures (at PI, P2 and P3). Meanwhile, the point 0 in Fig.1 is the 

triple point. It is also the invariant point. What is the physic meaning of point O? 

(20 points) 

Fig.1 Phase diagram of the unary system. 

P 

-k \ The van der Waals equation is common used to describe the real gas behavior. For one mole of 

gas, it is  written as 
(P + a/v2)(v - b)=RT 

Where P is the measured pressure of the gas, a/v2 is a correction term for the interactions which 
occur among the particles of the gas, V is the measured volume of the gas, and b is a correction 
term for the finite volume of the particles. Please show the "a" and "b" with critical properties 
of the gas in the van der Waals equation. Where T,, PC, and V,, are the critical temperature, 
pressure and volume of the gas. (10 points) 
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