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Question Code :W191
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 and any missing data wherever necessary.
Answer all parts of a question at a place.
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1. Answer the following questions : 2x%x10
(a) Define elementary reaction with a suitable example.
(b) What is the significance of activation energy?
(c) State the advantages of mixed flow reactor.
(d) How much faster is the pyrolysis of ethaneat 650°C than at
500°C7Pyrolysis of ethane proceeds with an activation energy
of about 300kJ/mol.

(e) Define Selectivity.
(f) Differentiate between a plug-flow reactor and a batch reactor.

(g) The design of reactor gets affected by density variation during
the reaction. Comment on the statement.
(h) Define a constant volume batch system with a suitable
example.
20 (i) Differentiate betweertintegral and differential analysis.
(i) State Collision theory.
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2. With a neat graphical representation, derive and discuss the
integrated rate expression for irreversible bimolecular type
second order reaction in terms of concentration as well as

conversion. 10
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3. (a) Derive the performance equation for the case in which two
equal-sizedPFRs are arranged in series. 08

(b) A gaseous feed with Cao = 100 and Cgo= 200 mol/l enters a

flow reactor in which the reaction A + B 5R occurs at To =

1000K and Po = 5atm. Find Ea.
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Compare the mixed flow reactor with plug flow reactor for the
first ofder reaction. *" o
In a batch reactor, reactant is 70 % converted after 8 minand
90% converted after 18 min. Find the rate expression to
represent this reaction if Cao = 1 mol/l.

The rate of reaction triples on doubling the concentration. Find
the reaction order.

An aqueous solution:of ethyl acetate is to be saponified with
sodium hydroxide. The initial concentration of ethyl acetate is 5
g/l and that of caustic is 0.1 N. The values of second order rate
constant at 0°C and 20°C are 0.235 and 0.924 (/mol)(min™)
respectively. Calculate the time required to saponify 95 % ester
at 40°C if the reaction is irreversible.

Derlve and explain graphically in detarls the performance
equatron for steady-s ate mixed flow reactor for constant as
well as for variable density systems.

For an initial monomer concentration of 0.04 and 0.8 mol/l,
20% of the monomer gets disappeared in 34 min in a
homogeneous isothermal liquid polymerization. What is the
rate expression for the disappearance of the monomer?
What:reaction schemes and conditiens could be suggested to
have maximum concentration of R for the following parallel
reactions?
A+B—R (desired), rz = 25.e2™7.CA*°Cp
A+B—R (undesired), rs = 300.e 20007 .CaCs

Wirite short notes on any TWO:

RTD measurement - 56
Space time and space velocity

Recycle reactor

Variable volume batch reactor
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