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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting one

question from each Unit. Make necessary

assumptions wherever necessary.
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Unit IV

7. (a) Explain the design of non-isothermal and

non-adiabatic reactors. 11

(b) Give advantages and disadvantages of

fixed bed and fluidized bed reactor. 4

8. Define heterogeneous catalytic reactors. Discuss

various steps involved in designing of these

reactors. Also give their advantages and

disadvantages. 15
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Unit I

1. Differentiate below :

(i) Homogeneous catalyst vs. Heterogeneous

catalyst

(ii) Supported catalyst vs. unsupported

catalyst

(iii) Molecular sieve catalyst vs. porous

catalyst

(iv) Chemisorption vs. physical adsorption. 8

Define with suitable examples :

(a) Promoter

(b) Inhibitor

(c) Carrier

(d) Coking/fouling. 7

2. Discuss about nature and mechnism of catalytic

reactions. 15

Unit II

3. Derive relationship of time required for

complete conversion when ash layer is rate

controlling using shrinking core model. 15
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4. Calculate the mass flux of reactant A to a

single catalyst pellet 1 cm in diameter

suspended in a large body of liquid. The

reactant is present in dilute concentrations, and

the reaction is considered to take place

instantaneously at the external pellet surface

(i.e., CAs 0) . The bulk concentration of the

reactant is 1.0 M, and the free-system liquid
velocity is 0.1 m/s. The kinematic viscosity is
0.5 centistoke (cS; 1 centistoke = 10–6 m2/s),
and the liquid diffusivity of A is 10–10 m2/s.

T = 300 K. 15

Unit III

5. What is effectiveness factor ? Derive a

relationship between effectiveness factor and

Thiele Modulus. 15

6. Discuss various resistance encountered in slurry

reaction with the help of diagram. Also give

application, advantages and disadvantages of

slurry reactors. 15
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