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S. No.  Marks CO 

Q 1 (a). What is the importance of pores in a catalyst particle? Differentiate micro and 

macro pore. 

(b). The rate law of hydrogenation (H) of ethylene (E) to form ethane (A) over a 

cobalt-molybdenum catalyst is:  

                                       −𝑟𝑅 =  
𝑘 𝑃𝐸𝑃𝐻

1+ 𝐾𝐸𝑃𝐸
   

Suggest a mechanism & rate limiting step consistent with the rate law given. 

5+15 CO2 

Q 2. (a). What is effectiveness factor? Derive a relationship between effectiveness factor 

and Thiele Modulus. 

(b). Develop Langmuir Hinshelwood model for the following reaction when 

adsorption of A is rate limiting step 

                        A + B                        R +S 

10+10 CO 3 

Q 3.  The following data on an irreversible reaction are obtained with decaying catalyst in 

a batch reactor ( batch-solids, batch-fluid) what can you say about kinetics: 

CA 1.000 0.802 0.675 0.532 0.422 0.363 

T, hr 0 0.25 0.5 1 2 (∞) 
 

20 CO 5 

Q 4.  Water is drawn from a lake with the help of a pump. The drawn water passes through 

a long pipe in turbulent flow. A slug of tracer (not an ideal pulse input) enters in the 

intake line at the lake and is recorded downstream at two locations in the pipe. These 

locations are L meters apart from each other. The mean residence time of fluid 

between recording points is 100sec and variances of the two recorded signals are 

 

𝜎1
2 = 800 𝑆𝑒𝑐2 

20 CO1 



 

𝜎2
2 = 900 𝑆𝑒𝑐2 

 

What would be the spread of an ideal pulse response for a section of this pipe, free 

from end effects and of length L/5? 

Q 5. (a). A first-order reaction A→3B is taking place in a PBR. The particles are 10 mm in 

diameter and the intrinsic rate constant (k) is 0.8 lit/kg-cat-s. A conversion of 75% is 

desired. Feed at 4 mol/s, containing 40% A and 60% inerts enters the reactor at 

127OC and 5 atmospheres. The engineer designing the reactor neglects to consider 

that there might be internal diffusion to consider. 

(i). How much weight of the catalyst does the engineer pack the reactor with, if the 

engineer designing the reactor neglects any internal diffusion? 

(ii). If the diffusion coefficient is 0.08 cm2/s ad bulk density of the catalyst is 2.8 

kg/liter, what conversion would actually result with the catalyst packed? 

 

(b). How much catalyst is needed in a packed bed reactor for 80% conversion of 

1000 m3/hr of pure gaseous A (CAo = 100 mol/m3) if the stoichiometry and rate are 

given by, 

    A             R                        −𝒓𝑨
′ =  

𝟓𝟎𝑪𝑨

𝟏+𝟎.𝟎𝟐𝑪𝑨
 

𝒎𝒐𝒍

𝒌𝒈.𝒉𝒓
 

10+10 CO4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 


