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 Code No: 410856

IV B.Tech. I-Semester Supplementary Examinations, November-2004

CHEMICAL REACTION ENGINEERING-II

(Chemical Engineering)

Time: 3 hours






    Max Marks: 70

Answer any FIVE Questions

All Questions carry equal marks

- - -

1.
A reactor with a number of dividing baffles is to be used to run the reaction


A → R 
with 
- rA = 0.05 CA mol / liter.min


A pulse tracer gives the following output curve

	Time, min
	0
	10
	20
	30
	40
	50
	60
	70

	Concentration reading
	35
	38
	40
	40
	39
	37
	36
	35


(a) How many tanks in series is this vessel equivalent to?



(b) Calculate XA assuming the tanks-in-series model



2.
Consider a real tubular reactor in which dispersion is occurring.
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a)
For small deviations from plug flow, show that the conversion for a first-order reaction is given approximately as 





            b) 
Show that to achieve the same conversion, the relationship between the          

volume of a plug-flow reactor VP and volume of a real rector V in which    dispersion occurs is
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3.
In the presence of a catalyst, reactant A decomposes with first order kinetics as follows
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Reactant A and catalyst are introduced separately into a mixed reactor; A forms the dispersed phase while the catalyst is introduced in the continuous phase. Assuming a uniform composition with in each droplet of dispersed phase, no movement of A or R into the continuous phase, and identical concentration of catalyst with in all the droplets, determine the expected CRmax.










4. Discuss the various models available to deal with non​-catalytic fluid-solid reaction. Compare and contrast the important differences between them. Which of them are practically important and why?
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5.
A feed consisting 30% of 50 micron - radius particles 40% of 100 micron radius particles 30% of 200 micron radius particles is to be reacted in a fluidized bed steady state flow reactor constructed from a 1.5 m length of 0.12 m pipe. The fluidizing gas is the gas-phase reactant and at the planned operating condition the time required for complete conversion is 5, 10 and 20 min for the three sizes of feed. Find the conversion of solids in the reactor for a feed rate of 1 kg solids/min. if the bed contains 10 kg solids. Solids are hard, unchanging size A cyclone separator is used to separate and return to the bed any solids that may be entrained by the gas. Mixed flow is assumed in the reaction.  

6.
The concentration of an undesirable impurity is to be reduced form 0.1% to 0.02 % by reacting A- with a B containing water in which concentration of B is 800 mol/m3. The reaction can be represented as 




A (g) + B (l) (  Products.

The reaction taking place in liquid is extremely rapid. Assume that the diffusivities of A and B in water are the same. Thus.


KAl = KBl = Ki 

Flow rates of liquid and gas are 


L = L1 = 7 x 105 mol / hr.m3

G = G1 = 1 x 105 mol / hr.m3

CT = 56,000 mol/m3

HA = 125 x 10-6 
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KAg . a =32,000 mol / hr.m3. atm.


KAl a = 0.1 / hr ;  ( = 1 atm.

Find the height of the tower.






7.a)
Derive the differential equation describing diffusion and reaction in a spherical catalyst. 










   b)
Obtain an expression for effectiveness factor.





8.
For the solid catalyzed reaction A 
 
R + S, develop an expression for rate equation, if adsorption of A is controlling the overall reaction.  Only A and R are adsorbed while S is in gas phase.

= + = + =
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