CE 407Notes
Absorption tower Example

A gas stream of 800 m3/hr has a composition of 80 mole percent air and 20 mole percent ammonia. A
courtercurrent tower will use water to clean the gas and will operate isothermally at 20 C and
atmospheric temperature. The exiting gas must have the ammonia concentration reduced to 1 mole

percent or lower.

e What is the minimum flow rate of water required to achieve the desired cleanup, corresponding
to an infinite number of stages?
e How many ideal stages will be required if we use 1.15 times the minimum flow rate of water?

Equilibrium data applicable at 20 °C are as follows:

liquid phase composition vapor phase composition
expressed as expressed as
g NHy per 100 g 0 | partial pressure of NHg in mm Hg
2.0 12.0
25 15.0
3.0 18.2
4.0 24.9
5.0 317
7.2 20.0
10 (9.6
15 114
20 166
25 227
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Q pressure
of N3 o Pl
0 0 00000 00000 004 00S405e
2 12 0.0207 0.0158 008 0116458
25 15 0.0258 00197 012 0167389
3 182 00308 00220 0D,1462 0 199015
4 248 00408 00328
5 ang 0.0502 00417
78 50 0.0735 0 oase
10 [} ] 00857 00916
15 114 01368 0.1500
20 168 01748 02184
s 227 0.2091 02887
03500
03000 |
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>~
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0.1000 -
0.0500 -
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=A5/17.031/{A6/17.031+100/18.015)

V0 =1-1/(37260/28610°( 11(1-F4)-14{1-0))+1/(1-0.01))




