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PCCH 4305
Special Examination — 2012
CHEMICAL REACTION ENGINEERING

Full Marks —70

Time -3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

Assume suitable notations wherever necessary. Assume any missing data suitably.

1. Answer the following questions : 2x10

(a)
(b)

Explain molecularity and order of reaction with example.

Write the differential and integral equations for the reaction : aA + bB —
products.

Find the reaction rate of a first order reaction which is half completed in 25
minutes.

Under what conditions of energy of the reacting molecules and the
activation energy of the reaction, a chemical reaction can occur ?

For an isothermal gas phase reaction: A — 5R with 70 mole % inerts and
30 mole % of A, calculate € ,.

A gaseous reactant is introduced in a mixed reactor of 3 litres volume at the
rate of 1 lit/second. Calculate the space time in seconds.

The size of a plug flow reactor for all positive reaction orders and for any
given duty is equal to that of mixed reactor. Comment on this statement with
reason.

P.T.O.




image2.jpeg
(h)  Find out the holding time for the conversion in a mixed reactor accomplishing
areaction A — 3R is 50% when gaseous reactant A is introduced at the
rate of 1 lit/sec and the leaving flow rate is 2 lit/sec.

(i) State the conditions which will favour the reverse reaction in a chemical
equilibrium reaction.

() Differentiate between space time and space velocity with examples.

2. (a) Calculate the activation energy for the decomposition of ethane from the

following first order rate constants’s data. 6

T(°C) K (sec™x 10°)
550 25
560 4.7
570 8.2
580 12.3
590 23.1
600 35.3
610 57.6
620 92.4
630 141

(b) Calculate the frequency factor from the following data : 4
K (sec™"x 109) T(K)
43 313
77 333

3. The gas phase reaction: 4PH,(g) = P,(g) + 6H,(g), rp,, = 85 hr‘.CPHa, takes
place at 500°C. Find the volume of the plug flow reactor operating at this
temperature and 5.5 atm giving 80 % conversion for a feed of 2.5 kg moles PH,
per hour. 10
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4.  A+B— Ctakes place in a two stage CSTR one of 100 m® and the other 25 m®
in volume. The volumetric feed rate is 20 lit/min. C, = C, = 1.5 gmol/litand the
overall rate constantis 0.01 lit/gmol.min. Calculate the overall conversion. 10

5. Forthe consecutive reactions: A — B — C, numerical values are : K,andK,are
0.35and 0.13 hr", C, , = 64 kmol/m®, and C, = C,, = 0. Find the maximum
concentration attained by B when operating as (a) batch reactor and (b) single
stage continuous stirred tank reactor. 5+5

6. Make a comparison between the size of CSTR and PFR for simple n" order
reaction. 10

7. The gas phase reaction: 2A + 4B — 2C, which is first order in A and first order in
B is carried out isothermally in a flow reactor. The entering volumetric flow is
2.5 dm®min and the feed is equimolarin A and B. The feed enters the reactor at
727°C and 10 atm. The rate constant at this temperature is 4 dm®/gmol.min.
Calculate : the volumetric flow rate when conversion is 30 % and the rate of
reaction at the entrance of the reactor. 5+5

8.  Write short notes on any two : 5x2
(a) Auto catalytic reaction
(b) Differential method of analysis of rate data

(c) Performance equation for PFR.
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