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ADVANCE CHEMICAL REACTION ENGINEERING 
BRANCH : CHEM 

Time : 3 Hours 
Max Marks : 100 
Q.CODE : C486 

Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right-hand margin indicate marks. 

Assume suitable notations and any missing data wherever necessary. 
Answer all parts of a question at a place. 

 
Part – A (Answer all the questions) 

Q1.  Answer the following questions : (2 x 10) 
 (a) 

 
 

Performance equation of PFR is :   
i. = ∫  

 
ii. = ∫  

iii. Both 
iv. None of these 

 

 (b) Dispersion number for PFR is  
i. 0 
ii. 1 
iii. ∞ 
iv. None of these 

 

 (c) For zero order reaction the best flow reactor is  
i. PFR 
ii. MFR 
iii. Both 
iv. None of these 

 

 (d) Which fluid exhibits no segregation? 
i. Micro-fluid 
ii. Macro-fluid 
iii. Both 
iv. None of these 

 

 (e) Segregation model is a  
i. Zero parameter model 
ii. One parameter model 
iii. Two parameter model 
iv. None of these 

 

 (f) A→B(1st order) and A→C(2nd order), where B is the desiredproduct. Maximum 
B will be produced 

i. By maintaining high CA 
ii. By maintaining low CA 
iii. Independent of CA 
iv. None of these 

 

Registration No.           

http://www.bputonline.com

http://www.bputonline.com

http://www.bputonline.com
http://www.bputonline.com


 (g) A plug-flow reactor is characterized by 
i. Presence of lateral mixing  
ii. Presence of axial mixing  
iii. High capacity  
iv. Constant composition and temperature of reaction mixture 

 

 (h) Fluid flow in a real packed bed can be approximated as _____ model.  
i. Mixed flow  
ii. Plug flow  
iii. Tank in series 
iv. Dispersion 

 

 (i) If a solid-gas non-catalytic reaction occurs at very high temperature, the rate 
controlling step is the _____ diffusion. 

i. Pore  
ii. Ash layer  
iii. Film  
iv. None of these 

 

 (j) The rate constant of a chemical reaction increases by increasing the 
i. Pressure  
ii. Reactant's concentration  
iii. Temperature  
iv. None of these 

 

    
Q2.  Answer the following questions : (2 x 10) 

 (a) Define ideal reactor.  
 (b) What is a semi-batch reactor?  
 (c) For A+B→R,(rR=10CA

1.5CB), A+B→S,(rS=10CA
2CB

0.5), what should be the 
contacting pattern for maximum yield of R? 

 

 (d) Write reactor energy balance equation for exothermic reaction.  
 (e) Mention non-ideality characteristics in batch, plug-flow, and mixed-flow reactors.  
 (f) RTD cannot give the information regarding types of mixing. Justify.  
 (g) Define Weisz-Prater parameter.  
 (h) Define Damkohler number and its significance.  
 (i) Define internal effectiveness factor.  
 (j) Write the properties of Dirac Delta function.  
   

Part – B (Answer any four questions) 
 

Q3. (a) Classify the types of reaction based on different parameters or characteristics. (5) 
 (b) The homogenous gas decomposition of Phosphine proceeds at 6490C with first 

order rate : 
4푃퐻 ( ) → 푃 ( ) + 6퐻 ,  − 푟 = (10/ℎ푟)퐶  

 
What size of PFR operating at 6490C and 460 kPa can produce 80% 
conversion of a feed consisting of 40 mol of pure phosphine per hour? Is it more 
than the volume requirement by MFR for the same duty? 

(10) 

    
Q4. (a) Graphically represent the size comparison of PFR with CSTR for single reaction 

in 1 (−푟 ) 푣푠 푋  plot, for negative order reaction and comment on the plot. 
(5) 

 (b) Derive an expression for final conversion in N-equal size tanks in series. (10) 
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Q5. (a) Species A is diffusing at steady state through a liquid film of thickness “δ”. The 

concentrations of A at the left and right boundaries are CA0 and CAδ, 
respectively, with CA0>CAδ. Determine the concentration gradient and the flux of 
A. 

(10) 

 (b) State the advantages of fluidized bed reactor over fixed bed reactor. (5) 
    

Q6. (a) Derive an expression of E-curve for Pulse input in MFR in dimensionless form. (10) 
 (b) Derive the performance equation of batch reactor for a reaction  

퐴 + 2퐵 → 푃푟표푑푢푐푡  
(5) 

    
Q7.  The decomposition of A is as follows with CA0=2 mol/lit. 

퐴 → 푅,    푟 = 1 
퐴 → 푆,    푟 = 2퐶  
퐴 → 푇,    푟 = 퐶  

Find the maximum expected CS for isothermal operation in MFR and PFR. 

(15) 

    
Q8.  Explain Axial Dispersion Model without reaction for non-ideal reactors. (15) 

    
Q9. (a) Draw a neat sketch of bubble column reactor and explain its working principle. (5) 

 (b) Explain the sequential steps involved in a catalytic reaction with figure. (10) 
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