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1. (15 points)

From the figure below, if F = 200 moles, L = 120 moles, and V = 160 moles, answer the

following questions.

(a) Indicate the types of feed into the column and what is the approximate value of ¢
for each of the feed?

(b) For case (b), what is the value of Z and V.

(c) For case (c), if fequals 0.50, what is the value of Z and V .
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2. (25 points)

A mixture of 50 mole percent benzene and 50 mole percent toluene is subjected to flash
distillation at a pressure of 1 atm. The vapor-liquid equilibrium curve and boiling-point
diagram are shown in Figs. 1 and 2.

(a) What is the composition of the liquid and vapor leaving the separator if £, the
fractional vaporization is 0, 0.3, 0.5, 0.7 and 1?

(b) What is the temperature in the separator?

(c) Would the number of moles in the vapor phase increase or decrease if you increase
the mole fraction of benzene? Explain
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3. (25 points)

By mean of a plate column, acetone is absorbed from its mixture with air in a nonvolatile
absorption oil. The entering gas contains 25 mole percent acetone, and the entering oil
contains 1.5 mole percent acetone. Of the acetone in the air 90 percent is to be absorbed,
and the concentrated liquor at the bottom of the tower is to contain 8§ mole percent
acetone. The equilibrium relationship is y, = 1.9x.

Calculate the number of ideal stage for this system.



4. (25 points) A filter cake 60 cm square and 5 cm thick, supported on screen, was dry at
dry-bulb of 65°C and at wet-bulb temperature of 27°C. The air crosses flows the cake at
velocity of 1.1 m/s. The dry density of cake is 1950 kg/m’. The equilibrium-moisture
content is negligible. Find

(a) the drying rate during the constant-rate period

(b) drying time for this material to be dried from an initial moisture content of 40 percent
(dry basis) to a final moisture content of 3 percent?



5 (25 points) A mixture of silica and galena is to be separated by hydraulic classification.
The mixture has a size rang between 0.075-0.650 mm. The density of silica is 7500
kg/m’, and the density of galena is 2550 kg/m’. Find
(a) the water velocity is necessary for a pure galena product.
(b) the size range of pure silica or pure galena.

The viscosity of water at 25°C is 0.8937x10" kg/m.s

The density of water at 25°C is 997.08 kg/m’

Assume the shape of silica and galena is sphere.



