Mass Transfer Operations
Instructor: Prof. Jamin Koo
Due on September 19, 2019

Assignment #1

1. Derive the energy balance eqn. (Lecture02, p11) starting from the general energy
balance equation written in below.
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2. When working with the same chemicals having the same equilibrium curve, will

counter-current cascade be better than the co-current? Analyze mathematically.
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3. By a plate column, acetone is absorbed from its mixture with air in a nonvolatile
absorption oil. The entering gas contains 30 mol% acetone, and the entering oil is
acetone-free. Of the acetone in the air, 97% is to be absorbed, and the concentrated
liquor at the bottom is to contain 10 mol% acetone. The equilibrium relationship is
Ye = 1.9%.. Plot the operating lines to determine the number of ideal stages.
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4. Ammonia is stripped from a dilute aqueous solution by countercurrent contact



with air in a column containing seven sieve trays. The equilibrium relationship is
Ye = 0.8x,, and when the molar flow of air is 1.5 times that of the solution, 90% of the
ammonia is removed. (a) How many ideal stages does the column have and what is
the stage efficiency? (b) What % removal would be achieved if the air rate were

increased to 2.0 times the solution rate?
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5. What are the characteristics & mass transfer efficiency of each flow regime shown
in Lecture 02, p18? Choose 3 and provide 3 sentences or longer explanation for each.
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6. As a chemical engineer, you are asked to design a column for separating ethanol
from water. It is given that it costs $10,000 to add a stage to the column, and that
the purity of the separated water will increase by the following equation: n/(n+2)
where n is the number of stages. The price of water (P) with respect to purity (Q)
changes as follows: P = 46.74*In(Q) + 7.06 where P and Q are measured in $/L and
mole fraction, respectively. If your column produces 100,000 L before breakage, how

many stages do you recommend for the column?
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