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Development of kinetic rate equation based on 
LHHW dual-site surface reaction for the 
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Homework problems 
   

For the simple mechanisms given previously in Part 7 (slide 16), 

work out the rate equations by considering adsorption, surface 

reaction, and desorption as the rate controlling step. 

For the Eley-Rideal mechanism, 

 

 

 

 

 

workout the rate equation for the surface reaction.    
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Homework problems 
   

Modify the mechanism given in slide 2, develop a kinetic rate 

equation based on LHHW kinetics when the rate controlling step 

is: 

 

• Adsorption of methylcyclohexane 

• Single-site surface reaction for the loss of first hydrogen 

• Single-site surface reaction for the loss of second hydrogen 

• Single-site surface reaction for the loss of third hydrogen 

• Desorption of toluene  

 

Consult Chapter 10 of Fogler [2]. See also Chapter 2 of Froment et 

al. [1]. 
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Homework problems 
   

Modify the mechanism given in slide 2 for single-site surface 

reaction while neglecting hydrogen adsorption-desorption step. 

Develop kinetic rate equation based on LHHW kinetics when the 

rate controlling step is: 

 

• Adsorption of methylcyclohexane 

• Single-site surface reaction for the loss of first hydrogen 

• Single-site surface reaction for the loss of second hydrogen 

• Single-site surface reaction for the loss of third hydrogen 

• Desorption of toluene  

 

Consult Chapter 10 of Fogler [2]. See also Chapter 2 of Froment et 

al. [1]. 

 



14 

Problem: Finding weight of 
catalyst 
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Homework problem 
   

Using POLYMATH software find out the weight of the catalyst 

for the problem described above, however, use the rate equation as 

described in Usman et al. 2011 [6]. Solve the problem and see the 

difference for using two different rate equations. What are your 

comments? 

 

Instead of using POLYMATH software, you can prepare an excel 

spreadsheet using Euler’s method or Runge-Kutta method for 

finding the weight of the catalyst, etc.  
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