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B.E. / B.TECH. DEGREE EXAMINATIONS, DEC 2019 

Sixth Semester 
CH16605 – CHEMICAL REACTION ENGINEERING I 

(Chemical Engineering) 
(Regulation 2016) 

Time: Three Hours                                                                                         Maximum : 100 Marks 
Answer ALL questions 

PART A - (10 X 2 = 20 Marks) 
  CO RBT 
1. Distinguish between homogeneous and heterogeneous reactions.  1 AN 
2. Write the significance of Arrhenius equation. 1 U 
3. What are three different types ideal reactors? 1 R 
4. If order of reaction is more than one, which combination of single CSTR and PFR 

give higher yield? 
1 AN 

5. What is selectivity when more products are formed during reaction. 2 U 
6. In parallel reactions, order of desired product is higher than the unwanted reaction 

which reactor is preferred? Give the reason. 
2 AP 

7. What is heat of reaction? And discuss the sign convention for heat of formation 
in endothermic reaction. 

3 AN 

8. Give the relation between equilibrium constant and temperature for a reversible 
reaction. 

3 U 

9. Give two main characteristics of non-ideal reactors. 4 R 
10. Mention uses of RTD data for non-ideal reactors. 4 R 

   
PART B - (5 X16 = 80 Marks) 

11. (a) Discuss in detail kinetic models of nonelementary reactions. (16) 1 U 
(OR) 

 (b) How the reaction rate data is analyzed using half time method? How 
log half time varies with initial concentration for different orders of 
reaction i.e. when order of reaction less than, equal or greater than 
one. 

(16) 1 AN 
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12. (a) Analyze CSTR and derive the design equation.  (16) 1 AN 

(OR) 
 (b) Define and derive the design equation of recycle reactor. (16) 1 AP 

 
13. (a) Discuss about the product distribution of desired and undesired 

products in parallel reactions. 
(16) 2 AN 

(OR) 
 (b) Discuss about the product distribution in irreversible first order 

reactions in series. 
(16) 2 AN 

 
14. (a) Between 0°C and 100°C determine the equilibrium conversion for 

the elementary aqueous reaction A↔R 
∆G0298 = -14 130 J/mol  
∆H0298 = -75 300 J/mol 
Cpa, = Cpr = constant 
Present the results in the form of a plot of temperature versus 
conversion 

(16) 3 AP 

(OR) 
 (b) Discuss the adiabatic operation in a PFR with and without inerts. (16) 3 AN 

 
15. (a) Discuss about RTD or E curve for a non-ideal reactor. Explain how 

a concentration v/s time curve in pulse experiment is converted to E 
curve. 

(16) 4 AN 

(OR) 
 (b) Discuss the F curve for a step experiment and discuss the procedure 

to convert F curve to E curve. 
(16) 4 AN 

 
 


