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Problem 1 [20%]
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Problem 2 [20%]
(a) The bubble point of water at one atmosphere is 100°C. The enthalpy of evaporation at that condition is

2257 kl/kg. What is the entropy change of evaporation of one kilogram of water at 1 atm and 100°C?

(b) Please estimate the internal energy change of evaporation of one kilogram of water at 1 atm and 100°C,
(¢c) The freezing point of water at one atmosphere is 0°C.,  As we all know, freezing of water is an exothermic
reaction at that condition. Does the entropy of water increase or decrease for the frozen process? Why?
(d) A cup of water in the refrigerator is not frozen until -5°C due to the undercooling effect. Is the frozen
process a reversible process (at -5°C and one atmosphere)? [ it a spontaneous process?

Problem 3 [20%]

Ferrous oxide(FeO )and aluminum (Al)are fed a reactor according to stoichiometric ratio as follows,
3FeQ + 2Al — AlLO, + 3Fe

The amount of Al input is 25kg . Please calculate the heat generated from this reaction at 25°C,
1G*i‘l.ren: AH® g = -63.3 Kcal/g-mole

AH® 4,0, = -400 Kcal/g-mole

atomic weight of Fe = 56
atomic weight of Al =27
The standard heat of formation { AH*® ) of pure element is zero.
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Problem 4 [20%)]
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Problem 5 [20%)]
A liquid phase reaction A+B->C is carried out in a semibatch reactor. Reaction B is fed at a rate of v to the

reactor containing reactant A. The concentration of B in the feed and the initial concentration of A in the reactor
are Cy, and C,,, respectively. The initial volume of A in the reaction is V,,

(a) Derive the differential equation descnbing the variation of the concentration of B in the reaction time.

Use 7, torepresent the reaction rate of B. (15%)
(b)Solve for Cj if the reaction order is zero order, and the reaction rate constant is k. (5%)




