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III-B.Tech. II Semester Supplementary Examinations December 2002/January 2003

CHEMICAL REACTION ENGINEERING - I

(Chemical Engineering)

Time: 3 hours  






        Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
Explain the importance of thermodynamics in chemical reaction engineering.

   b)
Explain about the elementary and non-elementary reactions.

2.a)
What are the various ways of studying reactions in a batch reactor.

b)
In an irreversible homogeneous unimolecular type first order reaction, 22% of the reactants disappear in 32 minutes, for a concentration of the reactant 0.06 and also for 0.9 mols per litre.  Find the rate equation for this reaction.

3.
Obtain the expression for the space time of a steadystate mixed flow reactor.

4.
What are the general considerations for the best arrangement of a set of ideal reactor.

5.
Given the gas phase reaction A=B+C.  Start with pure, A.  Suppose that 50% of the original, ‘A’, is dissociated at 10000K and 10 atm. as well as at 5000K and 0.1 atm.  (i) Calculate the percent dissociation at 2500K and 1 atm.  (ii) Calculate the percent dissociation at 2500K and 0.01 atm.


Data: 
Average, Cp of ‘A’ = 12 cels/mol 0K



Average Cp of ‘B’ = 7 cal/mol 0K



Average Cp of ‘C’ = 5 cal/mol 0K.
6.
Assuming that the gas phase is ideal, calculate the degree of conversion and the equilibrium composition, if the following reaction is carried out at 5000K and 40 bar, 
C2H4(g) + H2O(g) 
[image: image1.wmf]®

C2H5OH(g)   Assume that the reactants in stoichiometric ratio enter the reactor 
[image: image2.wmf]D



 EMBED Equation.3  [image: image3.wmf]0
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= 11.427 KJ.

7.
In an experimental reactor, the decomposition of the following reaction in gas phase is being studied:  2A(g) 
[image: image4.wmf]®

B(g) +C(g) The temperature is 4000K. and pressure 1 atm.  The standard free energy change for the reaction at this temperature is 3000 K col/Kg.mol.  A gas mixture tapped from the reactor contained 0.1 Kg mol. of  ‘B’ and ‘C’ each and 1 Kg mol of ‘A’.  What are the equilibrium compositions.

8.
Write short notes on the following:


a) Batch and flow reactors  b) Zero order reaction  c) Space time and space velocity  d) Auto Cetalytic reactions.
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