ving 8

1 Separate a feed gas that consists of CO, and methane with a cellulose acetate membrane that has

effective membrane layer thickness of 1 um. The feed gas flow rate is 1 mol/s and has 50 mol % of

CO; and 50 mol % of methane at 35 °C. The membrane permeabilities were measured at 35°C:

Pco2 = 15.0 x 10 [cc(STP)cm]/[cm? s cm Hg] and Pcus = 0.48 x 10 [cc(STP)ecm]/[cm? s cm Hg]. A
completely mixed membrane module is used with retentate side pressure p,= 20 atm and permeate
side pressure p,=1.1 atm.

a) Determine the permeate and retentate purity for stage cuts: 0.25, 0.5, 0.75.

b) Evaluate the fluxes and the membrane area

c) Find the limit for maximum permeate purity

Note: You may use a numerical (Excel, Matlab), graphical or analytical solution.
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A cellulose-acetate membrane with an area of 4.0 x 10° m?is used at 25 °C to determine the

2 permeability constants for reverse osmosis of a feed salt solution containing 12.0 kg NaCl/m?

(p = 1005.5 kg/m?3). The product solution has a concentration of 0.468 kg NaCl/m? (p = 997.3 kg/m3).
The measured product flow rate is 3.84 x 10® m3/s and the pressure difference used is 56.0 atm.

Calculate the permeance constant and the solute rejection R. (Geankoplis, 4™ ed.)

Osmotic Pressure of Various Aqueous Solutions at 25 °C.

Sodium Chloride Solutions Sea Salt Solutions Sucrose Solutions
) Osmotic Osmotic Solute Osmotic
mol NaCl  Density
Pressure  Wt.% Salts  Pressure Mol.Frac. Pressure
kg H;0 (kg/m*)
(atm) (atm) x1073 (atm)

[ 997.0 0 0 0 0 0
0.01 997.4 0.47 1.00 7.10 1.798 2.48
0.10 1001.1 4.56 3.45 25.02 5.375 7.48
0.50 1017.2 22.55 7.50 58.43 10.69 5
1.00 1036.2 45.80 10.00 82.12 17.70 26.33
2.00 1072 96.2
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