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1. According to the following thermodynamic data, calculate the enthalpy (10%), entropy (10%) and

Gibbs free energy (10%) of the reaction Pb + 1/2 O2 = PbO at 1000 K.

Hebo (208) = -219,000 J/mole

Spb (208) = 65 J/K mole

Spbo (208) = 66.3 J/K mole

So2 2oy = 205 J/K mole

Cp, pbs) = 23.6 + 9.75* 10T J/K from 298 K to Tm. pb

Cp, poqy = 32.4 — 3.1*¥103T J/K from Tm.pp to 1200 K

Cp, pvo(s) = 37.9 +26.8%10>T J/K from 298 K to Tm.pbo

Cp, 02(2) = 29.96 + 4.18*10°3T — 1.67*10° T J/K from 298 K to 3000 K

Hmpo=48101J at T, po = 600 K

Tmpro=1159 K

2. According to the following figure, (a) describe the meaning of point d and e (10%); (b) write down the
triple points of stable and metastable phase equilibria. (10%)
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Figure 7.15 A schematic phase diagram for zirconid, ZrO,.

3. One mole of a monatomic ideal gas, in the initial state T =273 K, P =1 atm, is subjected to the
following three processes, each of which is conducted reversibly:

a. adoubling of its volume at constant pressure, (10%)

b. then a doubling of its pressure at constant volume, (10%)

c. then a return to the initial state along the path P = 6.643 * 10*V? + 0.6667. (10%)
Calculate the heat and work effects which occur during each of the three processes.
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4. There are four sets of regular solution parameters as (A) 1= 0.0kJ, Qs =0.0kJ; (B) Q1=0.0kJ, Qs =
15 kJ; (C) Sy =-10KkJ, Qs = 0.0 kJ; (D) Q1= 10 kJ, Qs =0.0 kJ » The melting temperatures of A and B
are, 800 and 1200 K, respectively, and the molar entropies of melting of both components are 10 J/K.

Please mark these parameter sets to match the following four phase diagrams. (20%)
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