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Chemical & Biomolecular Engineering 142 

Chemical Kinetics and Reaction Engineering 

Midterm 2 
 Thursday, November 3, 2011  

 

 

The exam is 100 points total and 20% of the course grade. Please read 

through the questions very carefully before answering. Make sure to show 

all your work. Good luck ! 

 

 

Name ________________________________________________                  

Student ID _____________________________________________ 

 

 

Problems Points (Max.) Points Received 

1 40  

2 44  

3 16  
 

You are allowed one 8.5”’x 11” sheet of paper and a calculator for this 

exam. A list of (possibly) useful integrals is provided on the last page of this 

exam. 
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Problem 1 

 
Consider a non-isothermal liquid-phase batch reactor initially charged with inert solvent and 

reagent A, which reacts according to zero-order kinetics to yield product B in the exothermic 

reaction A  B.  Please make sure to read all parts of this question, and clearly show your 

reasoning.  Answers without justification/reasoning automatically receive no credit. 

 

Additional Information: 

Zero-order rate constant k (mol/m3 s) 
k = C1 + C2 T, where C1 and C2 are constants independent of T (T = reactor temperature (K)) 
(Note: Instead of the usual Arrhenius expression involving exponentials, the k above has been 
linearized in the temperature window of interest using a Taylor series expansion) 

U = overall heat transfer coefficient (W/m2 K)   

A = heat transfer area available in reactor (m2) 

Tam = ambient temperature (K) 

H0
rxn = standard-state enthalpy change of reaction per mole of A reacted < 0 

V = reactor volume 

CP = same molar heat capacity for all species in reactor including inert solvent (J/mol K) 

NA0 = initial amount of A charged to reactor (moles) 

NS = amount of inert solvent charged to reactor (moles) 

T0 = reactor temperature at t=0  
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