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Notes : 1. Answer any six questions.
2. Due credit will be givcn to neatness ancl adequ:rtc rlinrr:nsions.
3. Assume suitable data wherever necessary.
4. Diagrams and chemical equations should be given \ .herever necessary.
5. Illushate your ans$er ueccssary wilh lhc hclp ol ncal sketches.
6, Use ofpen Blue/Black ink/refill only tbr writing the answer book.

l. a) What are thc paramctcrc to be considcrcd $,hilc designing a rcactor? Discuss in ,letails. 7

b) How are the reactors classilled and discuss the lactors affecting ma-ss transfer rate in a 7
chemical reactor,

2. Discuss the chamcteristics of calalvst in chcr:risal rcaction and how to elaluate rhe t3
cffectivcncss of a catalyst-

ill1iililt

3 When should isothermal reactors and adiabatic reactors bc used'l A catalytic reacLion
A -+ JR is carried out in a packed bcd rcactor at 3.5 atm. Pressure and I l5'C. I: is desired
to Eeat 1450oovhr of purc rcaclart A and liactional conversion to be achiev:d is 320%.

The reaction rate - concentration dala is availablc
0.09

8.8

Calculate the weiSht of catalyst bed needed for the reaction. Ga-s constant
R - 0.082 lit.atm/mol.k .

What ar€ the advantages of rccyclc reactor and ho\-! to evaluatc the performance of plug
flow recycle reactor? Also discuss the two irnporunrl limiting cases.

What arc fixed bed reacto6? Discuss in dctails thc dcsign peuameters and hou,to decide
positional tcmperaturc (T) in fixed bed reactor lbr a specific convercion xA.
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Develop modei equations for the design of a trickle bed reactor and how lo deiermine 13
catalyst wcight. whcn mass transttr and rcactior of the liquid rcactanl A is liniting and
controlling?

Wlat are fluidized bed reactors? Discuss their advantages and propose a model frr pressure 13
drop in such reactor.

What are slurry reacto6? I)iscuss the various ratc eq[ations to bc developel for such 13
teactoIs.

F'or a vapour phase first order reaction A + R , 1'he sizr of plug flow rcactor needed for 13

967o conversion is 30 likes. In reality, the rcaction stoichiometry is A -+ 3R . Calculate the
sizc ofplug flow reactor with this corrected stoichiometry.

Explain the following. 14
i) Residence time distribution and factors alfecting dispersion in a reactor.
ii) Catalyst preparation and poisoning oIa catall'st
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