230-213 Midterm 2008 Name

Prince of Songkla University

Department of Chemical Engineering, Faculty of Engineering

Examination paper: Midterm Exam Semester: 2/2008
Date: December 21, 2008 Time: 13.30-16.30
Subject: 230-213 Chemical Engineering Thermodynamics Room: R 300
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1. (30 points) Use the Soave/Redlich/Kwong equation to calculate the molar volumes of

saturated liquid (V) and saturated vapor (V") for Chiorine at 90°C where P™ = 33.08 bar,

and compare results with values found by suitable generalized correlations.
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2. (60 points) Estimate the molar volume, enthalpy, and entropy for n-butane as a saturated
vapor (Vyap, Huap: Svap) @nd as a saturated liquid (Viq, Hiq. Sig) at 370 K. The enthalpy (H)
and entropy (S) are set equal to zero for the ideal-gas state at 101.33 kPa and 273.15 K.
The vapor pressure of n-butane at 370 K is 1,435 kPa.

*Clue: You should sketch the calculation path before calculation.
ig

Remark: C%: 1.935 + 36.915x107°T — 11.402x107¢T?
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3. (15 points) A liquid mixture of cyclohexanone(1)/phenol(2) for which x; = 0.6 is in equilibrium
with its vapor at 144°C. Determine the equilibrium pressure (P) and vapor composition
y, from the following information: |
" Ny, = Ax In Y, = A,
" At 144°C, P, = 75.20 and P, = 31.66 kPa.

® The system forms an azeotrope at 144°C for which x1az = y1az =0.294.
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4.

(15 points) A mixture containing 15-mol-% ethane, 35-mol-% propane, and 50-mol-%
n-butane is brought to a condition of 40°C (104 F) at pressure P. If the molar fraction of
liquid (L) in the system is 0.40, what is pressure P (in bar) and what are the

compositions of the liquid {x} and vapor {y} phases?
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