
[ Turn over



2



3

Ex/FCB/T/326/123/2017

PART - II (50 MARKS)

All notation carry their usual meaning.

Attempt any three questions :

10. a) Prove the following equation

p p p S p r b531 42
Vr Wr Sr V r V r    05

b) How may ways reactors can be classified ? 03

c) Write down the basic equation which fits for any type of reactor. 02

d) Prove the following equation with a neat sketch for a batch reactor
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A

Ao
A0

dx
t C

( r )


 06

11. a) Considering the basic equation and with a neat sketch of a plug flow reactor, prove the

following equation

XAf
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V y dx

F C ( r )
 

 08+1=09

b) The elementary liquid-phase reaction K1
K2

A 2B R  with rate equation

1A B
2

r r  (12.5 Litre2/mol2. min) 2
A BC C   (1.5 min–1)CR

mol

Litre. min

 
 
 

is to take place in a 6-litre steady-state mixed flow reactor. Two feed streams, one

containing 2.8 mol A/litre and the other containing 1.6 mol B/Litre are to be introduced

at equal flow rate into the reactor, and 75% conversion of limiting component is desired.

What should be the flow rate of each stream ? Assume a constant density throughout.

07



12. a) Mention the five steps (step 1 - step 5) generally needed for shrinking core Model for

spherical particles of unchanging size. Mention the condition at which steps (4) and (5)

do not contribute directly to the resistance to the reaction. 06+1=7

b) With a neat sketch, prove the following equation for Diffusion through Gas Film

Control

B
t

X


09

4. a) A feed containing

(30% of  50- m  radius particles ; 40% of  100 m  radius particles and 30% of 200 m

radius) particles is to be fed continuously in a thin layer onto a moving grate cross-

current to a flow of reactant gas. For the planned operating condition the time required

for complete convcersion is 5, 10 and 20 min for the three sizes of particles. Find the

conversion of solids on the grate for a residence time of 8 min in the reactor. 07

b) Considering diffusion-and reaction together, prove the following equation

2 0 0 m 09
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