A gas stream with composition 5 mole percent benzene, 95 mole
percent air on an oll-free basis is to be scrubbed with an
absorption oil to reduce the benzene content to 0.1 mole percent
on an oil-free basis (in order that Elroy may breath it safely).
The absorber will operate at atmespheric pressure with inlet
temperatures of 20 and 30 °C for the gas and liquid, respectively.
The gas enters saturated with oil at the inlet temperature and
can be assumed to leave as a saturated gas at 30 ©cC. Entering
oil is pure. Calculate the required number of transfer units N
if the liquid rate is 1.3 times the minimum. J

Data: heat capacities: air {(v) 29 J / mol “C

benzene (V) 96 J / mol °C
benzene (1) 138 J / mol °C

cil (v) 140 J / mol “C
oil (L) 170 J / mol °C
Vapeor pressures in mm Hg:

T (°C) benzene oil
10 46
15 59
20 75 22
25 95
30 119 37
35 148
40 183
45 223
50 271
55 327
60 391
65 466
70 551
75 648
80 760

Other data:
compound boiling peint H of vaporization
at bolling point
(°C) (J / mol)
benzene 80 30790
oil 111 33300

Assume ideal gas and ideal liquid solution (==> Raoult’s law
valid & no AH of mixing). Neglect dissolution of air in the
liquid. Choose reference states such that H = 0 for pure
components in gaseous state at 30 ©c,
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