
CENG 122 Separation Process 

Sample Problem Set B 

Office Hour: Tuesday and Thursdays, 5:00PM ï 6:00PM 

 

 

PROBLEM 1: Graphical Equilibrium -Stage Method for Trayed Towers 

The exit gas from an alcohol fermenter consists of an air-CO2 mixture containing 10 mol% 

CO2 that is to be absorbed in a 5.0-N solution of triethanolamine, containing 0.04 mol of 

carbon dioxide per mole of amine solution. If the column operates isothermally at 25oC, if the 

exit liquid contains 78.4% of the CO2 in the feed gas to the absorber, and if absorption is 

carried out in a six-theoretical-plate column, calculate: 

 

(a) Moles of amine solution require per mole of feed gas. 

(b) Exit gas composition. 

 

 

 

PROBLEM 2: Algebraic Method for Determining the number of equilibrium Stages 

Groundwater at a flow fate of 1,500 gpm, containing three volatile organic compounds 

(VOCs), is to be stripped in a trayed tower with air to produce with air to produce drinking 

water that will meet EPA standards. Relevant data are given below. Determine the maximum 

air flow rate in scfm (60F, 1 atm) and the number of equilibrium stages required if an air flow 

rate of twice the minimum is used and the tower operates at 25oC and 1 atm. Also determine 

the composition in parts per million for each VOC in the resulting drinking water. 

 

 

 

Concentration (ppm) 

Component K-Value Ground Water  Max. for drinking Water  

1,2-Dichloroethane(DCA) 60 85 0.005 

Trichloroethylene (TCE) 650 120 0.005 

1,1,1-Trichloroethawne (TCA) 275 145 0.200 

 

 

 

PROBLEM 3:  Stage Efficiency  

Using the performance data of Example 6.3, back-calculate the overall stage efficiency for 

propane and compare the result with estimate from the Drickamer-Bradford and OôConnell 

correlations. 

 

 

Equilibrium Data: Y = moles CO2/mole air;  X = moles CO2/mole amine solution 

Y  0.003 0.008 0.015 0.023 0.032 0.043 0.055 0.068 0.083 0.099 0.120 

X 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 


