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1A. With a neat diagram explain and derive the relation for segregation model.  05 

1B. 

A reactor is used to carry out the reaction A→R, -rA = 0.05CA, mol/(l.min). 

C 35 38 40 40 39 37 36 35 

t, min 0 10 20 30 40 50 60 70 

Calculate conversion assuming a) Plug flow b) Mixed flow  

 

05 

2A. 

For an elementary liquid phase reaction A↔B. Make a plot of equilibrium conversion as 

a fraction of temperature. Determine the adiabatic equilibrium temperature when pure A 

is fed to the reactor at temperature of 300 K. 

Data: 

∆Ho
fa = -40000 cal/mol 

∆Ho
fb = -60000 cal/mol. 

CpA = CpB = 50 cal/ molK. 

k = 100000 at 298 K. 

 

 06 

2B. 
Write a note on Ignition-Extinction temperature and Multiple steady states  04 

3A. 
With a neat sketch derive the relation between time and conversion for small shrinking 

particle (flaking) when gas film is the rate controlling step. 
06 

3B. 

A batch of spherical solids (of single size) is treated by gas in a uniform environment. 

Solid is converted to a firm non flaking product according to shrinking core model 

(SCM). The conversion is 87.5% in reaction time of 1 hour and conversion is complete in 

2 hours. Determine the rate controlling mechanism. 

 

04 

4A. 

Calculate the BET surface area per gram of solid for a sample, using the full BET 

equation and the one-point BET equation (where the constant is assumed to be a very 

large value). Are the values same? What is the BET constant? (α = 0.15 nm2) 
P/PO 0.02 0.03 0.04 0.05 0.1 0.15 0.2 0.25 0.3 
Vol. adsorbed 

(cm3/g) 
23.0 25.0 26.5 27.7 31.7 34.2 36.1 37.6 39.1 

 

06 

Instructions to Candidates: 
 Answer ALL the questions. 

 Missing data may be suitable assumed. 

  



4B. Briefly describe multiphase reactors. 04 

5A. 

Find an interim rate expression for the following catalytic reaction when surface reaction 

is controlling. 

A + B → M + N. 

06 

5B. Write a note on promoters and deactivators 04 

 


