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Name______________________________  Student ID_______________________ 
 

CHEE 2331 Exam 2 – March 9, 2016 
 
State all assumptions, show all work. Credit will not be given for unsupported 

answers. Please note the UH Academic Honesty Policies are in effect. 
There are 3 problem statements/questions. You are given 60 minutes to 

complete the exam. When done with your exam, do not leave your seat. When 
time is called, turn your exam over and remain seated until the exam is 

collected. 
 

Data for molecules A, B and C are located at the end of the exam as is a gas constant, 
conversion table and compressibility factor chart. 

 
1. The feed to a condenser is a vapor containing 80.0 mol% A and the rest is B. The 

condenser temperature is 40°C.  
a. (10 points) What is the minimum pressure if I want the condenser to operate as a 

total condenser (all vapor condenses)?  
b. (10 points) What is the minimum pressure if I want it to operate as a partial 

condenser (some vapor condenses)? 
c. (5 points) Say I have a total condenser and I now have two outlet streams. One is 

75 kmol/h and the other is 1.5x that rate. What are the mol% compositions of each 
stream? 
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2. (30 points) I have a vessel in a pressurized system, at 3 atm and 40°C. The vessel is 
initially filled with an equimolar mixture of A and B. I bubble gaseous C, which can be 
considered an ideal gas, into the bottom of the vessel and these bubbles rise, spending a 
very long time going through the liquid. For a flow of C of 2.0 standard L/min, and 
noting C is insoluble in A and B, determine the molar flow rates at which A and B are 
exiting the vessel at the beginning of the bubbling process. Tell me why is “spending a 
very long time going through the liquid” important? 
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3. (40 points) The reaction A + 2B  C (A, B and C are all gas-phase) has a 30% 
conversion over a catalyst bed, where the reaction takes place at 77.0 MPa absolute 
pressure and 350°C. The feed consists of 1:2 A:B. The target is to make 50 kmol/h of C 
product. What are the molar flow rates of the A and B feed components? What is the 
volumetric flow rate in L/h of the feed gas? 
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 Critical Constants Antoine’s Equation Constants 
Molecule Tc (K) Pc (atm) A B C 
A 133 34.5 6.825 943 240 
B 41.3 20.8 6.844 1061 232 
C 513.2 78.5 7.879 1473 230 

 

Antoine’s Equation  𝑙𝑙𝑙𝑙𝑙𝑙10𝑝𝑝∗ = 𝐴𝐴 −  𝐵𝐵
𝑇𝑇+𝐶𝐶

   for pressure in mm Hg 
 
Raoult’s Law  yiP = xipi* 
 
Gas Constant  0.08206 L·atm/(mol·K) 
 

Clapeyron equation  
𝑑𝑑𝑝𝑝∗

𝑑𝑑𝑑𝑑
=  ∆𝐻𝐻�𝑉𝑉

𝑇𝑇(𝑉𝑉�𝑔𝑔− 𝑉𝑉�𝑙𝑙)
 

  


