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B.E./B.TECH. Degree Examination, December 2020 
Seventh Semester  

CH16705 – CHEMICAL REACTION ENGINEERING -II 
(Regulation 2016) 

Time: Three hours                                                                                                           Maximum : 80 Marks 
Answer ALL questions 

Note: All assumptions and Nomenclature should be clearly indicated 
PART A - (8 X 2 = 16 marks) 

1. B.E.T. method can be used to determine the __________ of a porous catalyst. 
(a) solid density                (b) pore volume 
(c) surface area                 (d) all (a), (b) and (c) 

2. Lower maintenance cost and reduced loss due to attrition and wear is generally valid for 
(a) Mixed flow reactor                              (b) Fixed bed reactor 
(c) Fluidised bed reactor                           (d)Adiabatic reactor 

3. The thickness of ash layer in shrinking spherical particles of variable / changing particle size is 
(1)2mm          (2)Nil                (3)5mm                  (4)10mm 

4. Gas film resistance controls a gas liquid reaction for 
(1) Non soluble gases                                (2) Highly soluble gases 
(3) Less soluble gases                                (4) Inert gases 

5. Mention the drawbacks of standard method in determining Surface area of a catalyst. 
6. List out atleast three factors that account for Effective Diffusivity. 
7. Enumerate the limitations of shrinking core model. 
8. Elucidate Hatta Number and mention its significance. 

PART B - (4 X16 = 64 marks) 
09. 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) During the adsorption of hexane on silica gel at 85oC, the following data are obtained. 
Determine which isotherm (Langmuir, Freundlich Temkin) fits the data well for this 
system.  
Partial 
Pressure 
of hexane, 
atm 

0.0040 0.0080 0.0160 0.0226 0.0312 

Hexane 
Adsorbed, 
gmol/g 

22 x 10-6 32 x 10-5 54 x 10-5 70 x 10-5 86 x 10-5 

 

(16) 

(OR) 
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 (b) Tertiary butyl alcohol (TBA) is produced by the liquid phase hydration (W) of isobutene 
(I) over an amberlyst-15 catalyst. The liquid is normally a multi-phase mixture of 
Isobutene, water and the solid catalyst. The reaction can be represented as 
 I + W          TBA. If all the species set adsorbed on to the catalyst surface and if the 
adsorption of Isobutene is rate limiting, derive the Rate equation for the reaction. 

(16) 

 
10. (a) Enumerate the 

(i) Various types of molecular diffusion in porous catalyst 
(ii) Effect of porosity on effective thermal conductivity. 

(16) 

(OR) 
 (b) Obtain the rate equation for finding out effectiveness factor for spherical catalyst particle 

when the reaction is reversible first order reaction. 
(16) 

 
11. (a) Distinguish the different models available in explaining the mechanism of non-catalytic 

chemical reaction and explain how to find rate controlling step in non- catalytic chemical 
reaction from the experimental data. 

(16) 

(OR) 
 (b) Spherical particles of uniform size undergo reduction in an uniform atmosphere and yields 

the following results: 
t,  min 10 25 40 80 95 
XB 0.45 0.66 0.78 0.95 0.98 

Assuming SCM, analyze and determine the rate controlling Mechanism. 

(16) 

 
12. (a) Analyze the applications of various transport theories in carrying out fluid reactions with 

examples. 
(16) 

(OR) 
 (b) The removal of carbon dioxide from air at room temperature is done by using aqueous 

NaOH Solution and is given by the reaction of carbon dioxide with hydroxyl ions to form 
water and carbonate ions. Analyze the form of rate equation to be used under the following 
conditions. 

(i) CO2 partial pressure 2000 Pa and NaOH solution is 1.6 N 
(ii) CO2 partial pressure 10000 Pa and NaOH solution is 0.5 N 
Data: kga = 0.8 mol/ (Pa.h.m3) 
          kla = 25h-1 
          H = 3000(Pa.m3)/mol 

(16) 


