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Question No. one is compulsory.

Assume suitable data wherever necessary.
[llustrate your answer necessary with the help of neat sketches.
Answer any five questions from remaining questions.

Use ot pen Blue/Black ink/refill only for writing the answer book.
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Following liquid phase homogeneous reaction was carried out in laboratory at temperature
30°C.

A+B - 2R _
Reaction was started with initial concentration of A and B as Cay = Cpy =5 mol/lit. The

concentration of R was recorded during the course of reaction, as given in table below. Find
the rate equation for this reaction. Reaction is irreversible
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Substance A reacts according to second order kinetics and conversion is 95% from single
flow reactor. We buy second unit identical to first. For the same conversion by how much
is the capacity increased if we operate these two units in parallel or in series. The reactors
are both mixed flow.

At room temperature aqueous second order reaction proceeds as follows
A—-R

—ra =(1lit/ mol-hr)C3
Cao =Imol/lit

We plan to make this product day and night batch afler batch in a vat. How should we

operate the unit.
i)  For maximum production rabe of R.
i)  For maximum rate of profit it unreacted A is discarded.
Data : shut down time between the batches is 1 hr. Cost of reactant is T100/Batch,

and value of product fluid is given by T 200 X4 / batch.

Give in detail the design aspects of
i)  Fluidized bed reactor.
i)  Slurry reactor
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s. i) What s deacuvation ot catalyst. Explain in detail the deactivation mechanism.
i) Fow can it tcatalysti he regencrated”? Pxplain in detail.
i) Discuss the BET methoo of suitace area determination of catalyvst
6. For th following tluid-solid reaction
Alg) + bB(s) -» Produciis
develop the Kinetic expression when
i) Diftusion through gas flm controls
ity Diffusion through ash laver controls
7. A sample of tracer sodmm by droxide was injected as a pulse into a vessel and 1ts ettluent
concentration is measured Following data are obtained. -
B e N N R W A A T
NaOH concentration (g 'y | 0 3 8 10 30001 0
constiuct the C and F curves and determine the traction of material teaving the vessel that
have spent time between 2 and 6 min in the vessel,
8. Explain with neat sketeh the operaticn of moving bed reactor used in catalvtic cracking of
petroleum oil and derive the design cquaton for the same
9, . . 5 . .. .o O
Alr at pressure 1 bar (107 Pajcontan 0.1% impurities. it is o be reduced to 0.02% by

absorption in pure water. Find the height of tower required in counter current operation,
Given data.

Ko a=032mol/ hr m Ta)
Kaea=009hr"

Hpy =Py /Cai =120 Pam” ol

Al

Fgy/Acs = 1= LO7 mel s hr

Fe/Aeg =65 <10 maly hr m

density of liquid s constant at U = S6mol /it
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