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sodium hydroxide in a packed column. The instantaneous reaction
is as follows.

COZ + 2Na0H<=Na2C03 + H20

At a point in the column where, Pa= 2x10° Pa and solution of 0.2N.
Estimate the rate of absorption, the controlling resistance and what
is happening in the liquid film?
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UNIT -1
1 | a) | Explain with a neat sketch the causes of non-ideality in the flow | CO1 | PO2 06
reactors
b) | Derive the relation between F-curve and E-Curve for a residence | CO1 | PO2 06
time distribution experiment.
c) | Dispersed non-coalescing droplets react (A — R), as they pass | CO2 | PO4 08
% through a contactor. Find the average concentration of A remaining
g in the droplets leaving the contactor if their RTD is given by the
s curve in below figure. A
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= | 2 | a) | Derive the general rate expression for a fluid-fluid reaction system | CO3 | PO3 10
g for an instantaneous reaction with a low Cg value
< b) | At high pressure carbon dioxide is absorbed into a solution of | CO3 | PO3 10
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OR

Develop an expression to estimate the rate for a fluid solid reaction,
assuming gas film as the rate controlling step with a neat schematic
diagram.
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b)

Spherical particles of zinc blende of size R = 1 mm are roasted in
an 8% oxygen stream at 900°C and 1 atm. The stoichiometry of the
reaction is.
27ZnS +302—27Zn0+2S02

Assuming that, the reaction proceeds by the shrinking-core model
calculate the time needed for complete conversion of a particle and
the relative resistance of ash layer diffusion during this operation.
Data

e Density of solid, pg = 4.13 gm/cm? = 0.0425 mol/cm?

e Reaction rate constant, k" = 2 cm/sec

e For gases in the ZnO layer, @ = 0.08 cm?*/sec
Note that film resistance can safely be neglected as long as a
growing ash layer is present.
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Unit 111

What are the characteristics of a good catalyst?
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Briefly explain about foreign substance which is used to decreases
the rate of a chemical reaction.
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The mechanism of decomposition of cumene on the catalyst surface
is given by the following reaction:
C6H5CH(CH3)2—)C6H6+C3H6
C(9)—B(9)+P(9)

catalyst
C+S = C.S......(Adsorption)

Mechanism:

Catalyst
C.S &= B.S+P......(Surface Reaction)

Catalyst .
B.S &———= B+S......(Desorption)

Derive the rate expression if surface reaction controls
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UNIT - IV

Discuss the various types of catalyst deactivation reactions.
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b)

Oxidation of toluene is carried out over silica alumina spherical
catalyst using 0.22 cm particles. It has been found that the pore
volume per gram is 0.25 cm?® and surface area per gram is 251 m?,
The experiment was conducted at 300°C. The reaction rate was
found to be 1.3 cm®/g.sec. Estimate the effectiveness factor for the
reaction.
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OR

Briefly explain the significance of Thiele Modulus for
heterogeneous porous catalytic reactions
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b) | Derive a relationship to estimate the effectiveness factor for a first | CO4 | PO3 12
order catalytic reaction in a single cylindrical pore with a neat
sketch depicting the concentration profile of reactant A. The
reaction followed and rate is given as
A—> product and —r, = —%% =-k'C,
State all the assumptions made to derive the expression.
Unit vV
a) | How experimental rate of a catalytic reaction is determined foran | CO4 | PO3 05
integral reactor?
b) | With a neat sketch explain Carberry basket type experimental | CO4 | PO3 05
mixed flow reactor and give its performance equation.
c) | Derive the overall rate expression for a slurry reactor. Co4 | PO3 10
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