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CHAPTER 

TWENTY-TWO 
GAS ABSORPTION 

This chapter deals with the mass-transfer operations known as gas absorption and 
stripping, or desorption. In gas absorption a soluble vapor is absorbed from its 
mixture with an inert gas by means of a liquid in which the solute gas is more or less 
soluble. The washing of ammonia from a mixture of ammonia and air by means of 
liquid water is a typical example. The solute is subsequently recovered from the 
liquid by distillation, and the absorbing liquid can be either discarded or reused. 
Sometimes a solute is removed from a liquid by bringing the liquid into contact 
with an inert gas; such an operation, the reverse of gas absorption, is desorption or 
gas stripping. 

At the end of this chapter is a section on the application of packed towers, used 
chiefly in gas absorption, to distillation and liquid-liquid extraction. 

DESIGN OF PACKED TOWERS 

A common apparatus used in gas absorption and certain other operations is the packed 
tower, an example of which is shown in Fig. 22-1. The device consists of a cylindrical 
column, or tower, equipped with a gas inlet and distributing space at the bottom; a 
liquid inlet and distributor at the top; gas and liquid outlets at the top and bottom, 
respectively; and a supported mass of inert solid shapes, called tower packing. The 
support should have a large fraction of open area, so that flooding does not occur at 
the support plate. The inlet liquid, which may be pure solvent or a dilute solution of 
solute in the solvent and which is called the weak liquor, is distributed over the top of the 
packing by the distributor and, in ideal operation, uniformly wets the surfaces of the 
packing. The solute-containing gas, or rich gas, enters the distributing space below 
the packing and flows upward through the interstices in the packing countercurrent 
to the flow of the liquid. The packing provides a large area of contact between the 
liquid and gas and encourages intimate contact between the phases. The solute in the 
rich gas is absorbed by the fresh liquid entering the tower, and dilute, or lean, gas 
leaves the top. The liquid is enriched in solute as its flows down the tower, and concen-
trated liquid, called strong liquor, leaves the bottom of the tower through the liquid 
outlet. 
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Figure 22-1 Packed tower. 

Many kinds of tower packing have been invented, and several types are in 
common use. Packings are divided into those which are dumped at random into the 
tower and those which must be stacked by hand. Dumped packings consist of units 

to 3 in. in major dimension; packings smaller than 1 in. are used mainly in laboratory 
or pilot-plant columns. The units in stacked packings are 2 to about 8 in. in size. 
Common packings are illustrated in Fig. 22-2. 

(a) 	 (6) 	 (c) - 	 (d) 

Figure 22-2 Typical tower packings: (a) Berl saddle; (b) Intalox saddle; (c) Raschig ring; (d) Pall ring. 
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