Mass Transfer Operations
Instructor: Prof. Jamin Koo
Due on December 2, 2019

Assignment #5

1. For the diffusion of H, through air (0 °C, 1 atm) from y =0.0110 to y= 0.0002,
calculate the molar flux and draw graph for concentration y versus position d for
both one-way and equimolal diffusion, separately. Assume that the mixture is ideal
and that film thickness is 10 cm.
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2. In the absorption of ammonia from air (1.2 atm, 20 degC) into pure water at 20
degC, the slop of the equilibrium curve is about 1.1. Estimate the fraction of total
resistance in the liquid phase, assuming that the changes in the physical, and/or
chemical properties of the gas and liquid phase are negligible.
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3. Estimate the liquid-film mass transfer coefficient for O, diffusing from an air
bubble rising through water at 20 degC. Choose a bubble size of 3.0 mm, assume a
spherical shape, and assume rapid circulation of gas inside the bubble. Neglecting
the change of bubble size with distance traveled, calculate the fraction of O,
absorbed from the air in 1 m of travel if the water contains no dissolved O, initially.
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4. A gas stream containing 3.3% A is passed through a packed column to remove
99% of the A by absorption in water. The absorber will operate at 25 °C and 1 atm,
and the gas and liquid rates are to be 220 mol/hr/m? and 1100 mol/hr/m?, respectively.

Mass-transfer coefficients and equilibrium data are given below:
y* =33x (at 25 °C); ka = 2200 mol/hr/m3, k,a = 550 mol/hr/m3
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(@) Find No,, Ho, and Z; assuming isothermal operation and negligible changes in all flow
rates. What percent of the total mass transfer resistance is in the gas phase?
(b) Calculate 27 using No, and Hoy

7h s2 J-I*Olﬂ 72 tﬂim I% % —C% Noy, Hop Zrg Attstoizl (103)

5. A soluble gas is absorbed in water using a packed tower. The equilibrium
relationship may be taken as y. = 0.06x.. Terminal conditions (x, y) at the top and
bottom are (0, 0.001) and (0.08, 0.009). If H, = 0.24 m and H, = 0.36 m, what is the
height of the packed section?
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