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CHEE 2331 Exam 2 – April 6, 2015 
 
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. 

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. 

 
 

1. (30 points total) You run a reactor to form CH3OH from a 2:1 molar feed ratio of H2:CO. 
The feed gas to the reactor is compressed to 50 MPa (abs). A single pass conversion of 
25.0% is attained with the reactor running at 700K. Your boss tells you to produce 54.5 
kmol/h of methanol. Estimate the volumetric flow rate that the compressor must deliver 
to the reactor. 
  

  



  



2. (40 points total) Air at atmospheric pressure, 38°C and 97% relative humidity is to be 
cooled to 18°C. The gas stream is then fed to a plant at a rate of 510 m3/min. The gas 
stream to the plant can be considered ideal. In the cooling unit, how much water 
condenses? What is the cooling rate in the unit? 
Note: the specific enthalpy of air at 18°C is -0.204 kJ/mol and at 38°C is 0.378 kJ/mol. 
 

  





  



 

3. (30 points) A liquid stream composed of 12.5 mol% n-butane with a balance of a heavy 
nonvolatile hydrocarbon is fed to the top of a separation column, where it is brought into 
contact with an upward flowing stream of nitrogen, which entered the column pure. The 
residual liquid leaving the bottom of the bottom still contains 5.00% of the butane that 
entered, all of the entering heavy hydrocarbon and no nitrogen. The column is isothermal 
at 30°C and isobaric at 1 atm. Find the minimum flow rate of nitrogen, in mol/s, required 
to accomplish this separation. 
 

  



  



  



 
 Critical Constants Antoine’s Equation Constants 
Molecule Tc (K) Pc (atm) A B C 
H2 33.3 12.8 Not provided Not provided Not provided 
CO 133.0 34.5 Not provided Not provided Not provided 
CH3OH 513.2 78.5 7.87863 1473.11 230.0 
Nitrogen 126.2 33.5 Not provided Not provided Not provided 
Oxygen 154.4 49.7 Not provided Not provided Not provided 
Water 647.4 218.3 7.96681 1668.210 228.000 
n-Butane 425.17 37.47 6.82485 943.453 239.711 
 
Newton’s correction for critical T and P, Pc

a = Pc + 8, Tc
a = Tc + 8 

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

 for pressure in mm Hg 
 

Clapeyron equation  
𝑑𝑑𝑝𝑝∗

𝑑𝑑𝑑𝑑
=  ∆𝐻𝐻�𝑉𝑉

𝑇𝑇(𝑉𝑉�𝑔𝑔− 𝑉𝑉�𝑙𝑙)
 

 



 



 



 


