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Problem

An industrial wastewater containing 205 mg/ℓ Cd+2 is to be treated by an ion exchange column,

and the allowable effluent concentration is 5% 0. A breakthrough curve has been obtained using

a small laboratory column on the sodium cycle. Data concerning the column are as follows: inside

diameter = 1.3 cm, mass of resin = 45.28 gm on a moist basis, moisture content = 48%, bulk

density of the resin = 738 gm/ℓ on a moist basis, and liquid flowrate = 1.120 ℓ/d. The following

throughput volumes in liters at the respective effluent cadmium concentrations in mg/ℓ were

obtained: 5.0, 0.0; 10.0; 0.0; 11.0, 14.07; 11.5, 26.43; 12.0, 42.17; 12.5, 68.60; 13.0, 104.59;

13.5, 141.70; 14.0, 163.07; 15.0, 196.81; 15.5, 202.43; 16.0, 205.00; and 16.5, 205.00. The

design column will have a flowrate of 2.63 ℓ/s, the allowable breakthrough time is 7 days of flow,

and the resin depth is approximately twice the column diameter. Using the kinetic approach to

design determine:

a. The kilograms of resin required.

b. The column diameter and depth.

c. The height of the adsorption zone.
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