PRINCE OF SONGKLA UNIVERSITY, FACULTY OF ENGINEERING

Final Examination: Semester 2 Academic Year: 2010
Date: March 1, 2011 Time: 9.00 -12.00
Subject: 230-213 Chemical Engineering Thermodynamics Room: S 817
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1. (35 points) For the system ethyl ethanoate(1)/n-heptane(Z) at 343.15 K.
¥ Iny, =0.95x; Iny, =0.95x;].
¥ P =79.80 kPa P} =40.50 kPa.

Assuming the validity of the modified Raoult's law equation,
(a) Make a BUBL P calculation for T = 343.15 K, x, = 0.05.
(b) Make a DEW P calculation for T = 343.15 K, y, = 0.0¢.

(c) What is the azeotrope composition and pressure at T = 343.15 K?
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2. (30 points) For the acetone(1)methanol(2) system a vapor mixture for which z, = 0.25 and

z,=0.75 is cooled to 59.531 °C in the two-phase region at 1 bar. If the composition of the liquid

product is to be x, = 0.175, what is the values of y,, L and V ? For liquid mixtures of this system to

a good approximation: Iny, = 0.64x§ Iny, =0 64x12
Given, for acetone(1): P =exp| 14.7 145.___&6_'22—
T(°C)+228.060
for methanol(2): Pf‘" =exp| 16.5785 - 3638.27
T(C)+239.500
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3. (25 points) Estimate the fugacity of 1-Butene liquid (f) at its normal boiling point temperature and
200 bar.

Given; for 1-Butene: T, =420 K, P, =40.43 bar, ® = 0.191, Z. = 0.277, V, = 239.3 cm3mol'1,
T,=2669 K
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4. (25 points) Given below are data for GE and HE (both in Jmol'1) for equimolar mixtures of the same

organic liquids. Use all of the data to estimate values of GE, HE, and TSE for the equimolar

mixtures at 25 °C.
® AtT=28315K G =5440 H =932.1
® AtT=32315K GT=4942, H =8459

Suggestion: Assume C is constant.
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5. (30 points) A liquid solution contains 1 mol of CaCl, and 25 mol of water, determine the heat effect

when an additional 1 mol of CaCl, is dissolved isothermezilly in this solution.

Heats of formation at 25°C:

CaCl, -795.8 kJ
CacCl, in 10 mol H,0 -862.2 kJ
CacCl, in 12.5 mol H,O -865.295 kJ
CacCl, in 25 mol H,0O -871.07 kJ
Solution
CaCI2 ﬁ za+ C|2 (1)
N + + ) e— . 2)
— __+ __ +25H,0 3)
+ — 2 CaCl,(12.5H,0)
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6. (15 points) Determine the heat of mixing AH of sulfuric acid in water and the partial specific

enthalpies of H,SO, and H,0O for a solution containing 65-wt-% H,SO, at 77 °F.
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Figure 1217: H v diagram for FSO0 v O, (Redrawn from th data of W. D, Ross,
Cheos. Eng. Prog. vol 48, pp. 314 and 315, 1952, By permission.y
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