EMCH 501 Page 10f 1

=T

The University of Calgary
Department of Chemical & Petroleum Engineering

ENCH 501: Transport Processes Quiz #5 November §, 2002

Time Allowed: 45 mins. Mame:

Several products are being sold for removing contaminants (foul smeling or toxic
substances) from air. A test of one such device to remove banzena vapor from the air in a room is
being conducted. The device is a flat board altached to the wall and it consisis of thin fibers
randomly arranged to form a porous medium, Benzene would diffuse through the medium as par of
it is adsarbed on the fibars and converted to another substance which bonds to the fibars,

The following information is provided. The board is assumed {o be thick and semi-infinite. Iis
perosity is 38% and the air within is assumed stagnant. The mole fraction of benzene in the air {y.)
in the room is constant at 0.25. The pressure in the reom s 1 atm. And the temperaiure Is 20°C.
The currents in the room are significant that the mass transfer coefficient at the boundary between
the board and the room air is assumed 1o be very large. The rate al which benzene reacis in the
porous medium, per unit velume of the fibers, is first order with respect o the local concentration of
benzene, I.e. k,C, where k, is 5.2(10 57, The diffusivity of benzene in air is 8.82(10%) m¥s.

Use the integral method to answer the following, Assume no benzene was present in the
board initially.

{a) Estimaie the depth to which the benzena has penetraled into the board afler 3 minules,
()] Determine 1he lotal amaunt of benzene taken up by the board in 40 minutes, How much of
this has bean bonded 1o the fiber?

Himt: &= PIRT, Universal Gas Constant, R = D.08205 {m® atm)f(kmol.K)
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