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Q1 (a) What is conversion and extend of reaction. Explain their properties. [2] 
 (b) Pure gas A at 830 kPa enters a reactor with a volumetric flow rate of 2 liter/second at 

500K. Calculate molar flow rate of A at the reactor outlet for 90% conversion. Assume 
the reactant and product gases behave ideally.   

[3] 

    
Q2 (a) Why plug flow reactor is called an ideal reactor? [2] 
 (b) A homogeneous gas phase reaction is taking place in a plug flow reactor (PFR). What size 

of PFR operating at 649oC and 460 kPa can produce 80% conversion of feed consisting of 
40 mol/hr of pure M. The reaction stoichiometry and kinetics is as follows. 

𝟒𝐌 (𝐠) → 𝐑(𝐠) + 𝟔𝐒(𝐠)                          (−𝐫𝐌) = (𝟏𝟎 𝐡𝐫 𝟏)𝐂𝐌 

[3] 

    
Q3 (a) The first-order reversible liquid phase reaction takes place in a batch reactor as given 

below.  

𝑨 ↔ 𝑹 ,        𝑪𝑨𝟎 = 𝟎. 𝟓
𝒎𝒐𝒍

𝒍𝒊𝒕𝒆𝒓
;  𝑪𝑹𝟎 = 𝟎   

After 8 minutes, conversion of A is 33.3% while equilibrium conversion is 66.7%. Derive 
the design equation for this system. 

[2] 

 (b) Find complete rate expression for this system. [3] 
    
Q4 (a) What types of reactor or reactor combination are suitable for auto catalytic reaction. 

Explain graphically. 
[2] 

 (b) Consider the following autocatalytic reaction (CA0 = 2 mol/liter) taking place in a recycle 
reactor. 

A → R  ;       (−r ) = C C  
𝑚𝑜𝑙

𝑙𝑖𝑡𝑒𝑟. 𝑚𝑖𝑛
 

For 96% conversion of A, find the optimum recycle ratio for which the reactor will have 
minimum size. 

[3] 

    
Q5 (a) Consider the following series reaction taking place in a PFR. 

𝑨
𝒌𝟏
→ 𝑹 (𝒅𝒆𝒔𝒊𝒓𝒆𝒅)

𝒌𝟐
→ 𝑺   

Derive the expression for the concentration profile of R in term of CA0, k1, k2 and τ.   

[2] 

 (b) What will be the maximum concentration of R.  [3] 
    
Q6 (a) Define yield and selectivity for complex reaction systems.  [2] 
 (b) Consider the following reaction taking place in a PFR.  

𝐴 + 𝐵 → 𝑅 (𝑑𝑒𝑠𝑖𝑟𝑒𝑑) + 𝑆 (𝑢𝑛𝑑𝑒𝑠𝑖𝑟𝑒𝑑);   
 

𝑑𝐶

𝑑𝑡
= 𝐶 . 𝐶 .  

𝑚𝑜𝑙

𝑙𝑖𝑡𝑒𝑟. 𝑚𝑖𝑛
 

 
𝑑𝐶

𝑑𝑡
= 𝐶 . 𝐶 .  

𝑚𝑜𝑙

𝑙𝑖𝑡𝑒𝑟. 𝑚𝑖𝑛
 

For 90% conversion of A find the concentration of R in the product stream. Equal 
volumetric flow rates of A and B streams are fed to the reactor. Each stream has a 
concentration of 20 mol/liter. 

[3] 
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