Exercise Lecture 13

A gas permeation module with cross-current flow arrangement is separating CO2 from N2 using a membrane with a CO2/N2 selectivity of 16.9 and CO2 permeability of 3.3 x 10-14 mole m-1 s-1 Pa-1. Feed to the membrane contains 20 mol% CO2. Feed and retentate pressure are 5.5 bar and a permeate pressure is 1 bar. Membrane thickness is 1.0 μm. Membrane area is 60 m2 and Qfeed is 1 mol/s. (same as in the previous class)

The channel thickness is 100 μm. The dimensions of the membrane sheets are 0.5 m (width) x 1 m (length). Assume Re = 2000, density = 1.3 kg/m3, k = 0.5 mol/m2s. 

Calculate the outlet purity and recovery in the presence of:
· Pressure drops
· Concentration polarization
· Concentration polarization and pressure drops

