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1. From data in the steam tables, determine the fugacity of liquid water at 150°C and

150 bar. (15 points)
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2. For the system ethylene (1)/propylene (2) as a gas, estimate f,f,.¢,and¢, at

200°C, 20 bar and y, = 0.25 by using Viriai EOS. Set all k; = 0 (25 points)
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3. Answer these guestions (10 points)
3.1 What is ideal solution? (2 points)
3.2 Whatis M, ? (2 points)

3.3 Express the relationship between activity coefficient and Lewis/Randal! rule.

(3 points)

3.4 Express how to determine Henry's constant. (3 points)



4. For the foliowing systems, finish all calculations. (15 points)
4.1 A single-effect evaporator concentrates a 25% (by weight) aqueous solution of
H,50, to 75%. The feed rate is 100 Ib/s, and the feed temperature is 32°F. The
evaporator operates at an absolute pressure of 1 psia, and under these conditions the
boiling poeint of a 75% solution of H,80, is 200°F. What is the heat-transfer rate in the
evaporator? {10 points)

Note: Enthalpy of superheated steam at 200°F and 1 psia = 1150.2 Btu/lb.
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4.2 A 25% agueous solution of H,SO, at 32°F is mixed with a 75% aquecus solution of
H,S0, at 100°F to form a solution containing 65% H,S0,. (5 points)
{a) If the mixing is done adiabatically, what is the final temperature of the soiution?

{(b) If the final temperature is breught to 80°F, how much heat must be removed during

the process?



5. For the binary system acetonitrile{1)/water(2) (50 points)

5.1 Find %Y, and ¥, when T = 700 K and x, = 0.5 by UNIFAC Method. {25 points)



5.2 Determine the fugacity coefficients of acetonitrile and water in the vapar mixture at

700 K 40 bar and y, = 0.5 by Soave/Redlich/Kwong ECS. (25 points)



