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1. (15 points)

From the figure below, if F = 100 moles, L = 60 moles, and V = 80 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 0.65, what is the value of L and V.
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2. (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. = x.

Calculate the number of ideal stage for this system.



3. (25 points) A flat slab of plastic 1800 cm? area and 15 cm thick is dried from both
sides with dry-bulb temperature of 75°C and at wet-bulb temperature of 25°C. The air
crosses parallel with the faces of the plastic at a velocity of 0.55 m/s. The density of the
plastic is 950 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 45 percent
(dry basis) to a final moisture content of 5 percent?



4 (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 0.8937x107 kg/m.s

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

Assume the shape of silica and galena is sphere.



5 (25 points) In the primary refining of vegetable oils , a crude oil is partially saponified
with caustic and the refined oil separated immediately from the resulting soap stock in a
centrifuge. This process, the density of oil is 0.90 g/cm® and a viscosity of 20 centipoises,
and the soap phase has a density of 0.99 g/cm® and a viscosity of 300 centipoises. It is
proposed to separate these phases in tubular-bowl centrifuge with a bowl 30 in. long and
2 in ID. rotating at 18500 rpm. The radius of the dam over which the light phase flows is
0.50 in., whereas that over which the heavy phase flows is 0.55 in.

(a) Determine the location of the liquid-liquid interface within the centrifuge.

(b) If this centrifuge is fed at a rate of 45 gal/hr with feed containing 15 volume
percent soap phase, what is the critical droplet diameter of oil held in the soap.



