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L. (10%) A reversible reaction Ay, S By, + C, is carried out in a wbular reactor.  The
product B may diffuse through the reactor wall and is collected outside of the
reactor.

(1) Please explain the advantages of this type of reactor.
(2) Please sketch curves to show the flow rates along the reactor for all
components.  Make the explanation.

2.(24%) A gas-phase reaction between A and B to produce C is carried out in 4 tubular
reactor,
A+B = (C
The feed, containing 40 maol% A, 40 mol% B, and 20% inert species, enters the
reactor al a total rate of 1.5 mol/min, with a flow rate of 2.5 lite/min. The
reaction is first-order with respect to both A and B, with ky, = 0.25
liter/mol/min,
(a) Determine the reactor volume required to produce a product that contains
00 mol% C. Assume lemperature and pressure are unchanged.
(b) How do you decide the reactor size if the reaction is carried out
adiabatically?
(c) How do you decide the reactor size if the pressure drops along the reactor

linearly”
3. (12%) The gas phase dehydrogenation of ethane to ethylene
Eij _.} Cqu + Hl

proceeds through the elementary reaction steps
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C;Hg +H — C;Hs + H,q
C;Hs 5 C;H; + H
E1H5 — CQI‘L +H

(a) ldentify the initiation, propagation, and termination steps.
(b) Find a reasonable expression for LTIy
(¢) The bond energy of ethane is 104 kecal/mole, and the propagation steps

have very low activation energies. What is the approximate
activation energy of this reaction?

4. (10%) Show that (X, T) for A - B, r = k(Cyq- kyCy has a maximum &/aT=0 if
the reaction is exothermic but not if endothermic,

3. (12%) For the parallel decompositions of A, where R is desired,
A—=R =1
A—=S rn=2C.L ... . with Ca=1
AT r=0C
What is the maximum Cy we may expect in isothermal operations
(a) in a mixed reactor,
(b) in a plug flow reactor.
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