This problem deals with experiments performed in a
laboratory on adsorption of water from air in a bed filled with silica gel
(length L = 60 em). Measured concentration profiles are shown in Fig. &4 for
various times after the initial time t = 0, with x = distance along bed. You
may assume that c(L,t) = 0 for t < 2h. Details of the experiment are ss

follows:
o) % superficial gas velocity = 13.1 cm/s;
Yo = vater mole fraction in eantering gas = 5210 x XO-G;
T = 20°C;

0.30 g silica gel/cm3 bed volume

"bed
The break-point time t, is defined by the criterion c(L,f,b) = 0.10 ¢c_.

The experiment was interrupted at five hours and therefore there is insufficient data to determine the

saturation capacity of the bed by time integration. Figure 5 will allow you to determine ws,t by alternate
means.

(3) (10 points) What is the saturation capacity of the bed W__, 1in
g water/g silica gel?

(b) (30 points) What is the unused capacity of the silica gel (in terms
of equivalent bed length) at the break-point?

(¢) (10 pointe) Estimate the break-point time for & longer bed length of
100 cm, all other conditions being equal.

Data: vapor pressure of vater

- sat
T(*C) PB.,O (mm Hg)
20 19.8
30 31.8

40 55.3
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