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CHEMICAL REACTION ENGINEERING -II

 (Chemical Engineering)

Time: 3 hours






Max. Marks: 70

Answer any Five questions

All questions carry equal marks
---

1.
The first order reaction      A → B

is carried out in a 10-cm-diameter tubular reactor 6.36m in length.  The specific reaction rate is 0.25 min-1.  Following are the results of a tracer test carried out in this reaction

	t(s)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	12
	14

	C(mg/liter)
	0
	1
	5
	8
	10
	8
	6
	4
	3
	2.2
	1.5
	0.6
	0


Calculate conversion using (a) the closed vessel dispersion model, 



 (b) the tanks-in-series model.



2.
The following data were obtained from a step tracer input to a reactor:

	t (min)
	0
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	C(mg/m3)
	0
	0
	1
	4
	7
	8
	8.5
	8.5
	9.2
	9.5
	10
	11


	t(min)
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	C(mg/m3)
	15
	20
	22
	23
	23.5
	24
	24.3
	24.5
	24.5
	24.5


For the second order reaction

2A    (      B +  C

with kCA0  = 0.1 min –1 , a reactor volume of 1 m3 , and  a volume flow rate of 0.06 m3/min  determine the conversion of A :

(a) Using the dispersion model






(b) Using the tanks-in-series model



3. a)
Define the following terms.


(i)
Micro fluid

(ii)
Macro fluid

(iii)
Degree of segregation (iv) 
Earliness of mixing


b)
Explain the difference in behaviour of micro fluids and macro fluids in mixed flow reactor.

4.
In a non catalytic fluid solid reaction, the surface reaction is the controlling step. Derive a relation ship between conversion and time for a shrinking spherical particle.
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5.
A feed consisting 30% of 50 micron radius particle 40% of 100 micron radius particles 30% of 200 micron radius particles is to be fed continuously in a thin layer on to a moving grate cross current to a flow of reactant gas. For the planned operating condition the time required for complete conversion is 5,10 and 20 min for the three sizes of particles.  Find the conversion of solids for a residence time of 8 min in the reactor.

6.
Derive a rate equation for an instantaneous reaction of any order between A and B, fluid-fluid reaction



A(gas) + bB(liquid) (product


And sketch the concentration profiles assuming a two-film theory.


7.
Write short notes on:

    

a)
Catalyst poisoning

   
 
b)
Thiele parameter

    

c)
Catalyst selectivity

    

d)
Catalyst fouling

8.
For the solid catalyzed reaction A + B
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R + S, develop an expression for rate equation, if surface reaction is controlling the overall reaction. All species are chemisorbed.
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