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I. A liquid feed, with reactant concentration 1.0 mole//, is fed at volumetric
flow rate 2.0 I//min. The rate expression is =1y = kC,2, where the rate
constant k = 10 /mole'min. Calculate (20%)

(a) the conversion from two identical CSTRs in series with volume ol 4
liters for each.
(b) the volume of a plug flow reactor to obtain the same conversion as (a).

2. When you are told that a reactor is accompanied by a vacuum system, what

comes to your mind about the type of the reaction in the reactor? Give
your reason. (6%)

3. For a catalytic reaction A — 3B, give two possible reasons that make the

reaction rate proportional to the concentration of reactant A.  How do you
find which reason is correct? (7%)

4. Consider the following complex reaction network:

Relative activation energies (E,) have been estimated by comparison with
similar reactions:

Reaction Ea
1 Low i
2 High 3
3 Low i /\/\
4 High
5 High

Temparature, T
Fig. 1

(a) It is desired to produce compound C. Assuming all irreversible
reactions are first-order, explain the fact that two optimum
temperatures are found for operating a CSTR, as shown in Fig. 1.
(10%)

(b) If B is desired, is it better to operate at low or high temperature? Why?
(6%)
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5. The following mechanism has been proposed for the oxidation of ammonia
in the presence of CIO.

NH, +CIO— NH, + HOCI
NH, + 0,—5NO + H,0
NH, + 0,—Y HNO + Ol
2HNO— H,0 + N,0

(a) Derive an expression for the rate of formation of N,0. (8%)

(b)What are the limiting cases of this expression if: (i) k, >> k;? (ii) k;
>>k,? (4%)

(c) Discuss the relative rates of formation of H,O and N,O in the two
limiting cases mentioned in (b). (6%)

6. MAETH P4 :
(a) 17738 Effectiveness factor ? CHFAR ? (4%)
() 177 20 R 22 T M % 5 A5 A% R Wk 3K YLK OAR Y T R R IR J R 2
(4%)
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