
Unit Operation I 

Distillation 

A feed stream made up of 40% mole benzene and 60% mole toluene is to be separated into 

benzene-rich and toluene-rich products using a distillation column. The column has 10 

equilibrium stages including a partial condenser and a partial reboiler and is operated at 25 

psia. The feed stream, with a flow rate of 100 moles/hr, is at its bubble point at 25 psia and 

is placed on the fourth stage from the top.  

1- Determine the compositions of the two products and their flow rates at different 

reflux ratios of 0, 1, 10 and ∞. 

2- Determine the condenser and reboiler temperatures at different reflux ratios. 

Vapor-liquid equilibrium data for the benzene-toluene system are provided in the following 

table at 25 psia. 

 

X (Benzene) Y (Benzene) T, F 

0.00 0.00 267 

0.1 0.19 259 

0.2 0.35 252 

0.3 0.49 245 

0.4 0.60 239 

0.5 0.70 233 

0.6 0.77 227 

0.7 0.84 222 

0.8 0.90 218 

0.9 0.95 213 

1.00 1.00 209 
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