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Abstract — In this study, the facilitated transport membranes, poly (ether ether)ketone (SPEEK)-Ag salts layers on top
of polycarbonate supports membrane, were prepared and tested for the separation of propylene/propane. SPEEK was
synthesised using PEEK and H,SO,. Experiments were porformed at room temperature and feed pressures up to 30 psig.
The SPEEK-Ag salt membranes showed good selectivity for propane over propylene. With increasing the concentration
of SPEEK in MeOH, 5~20 wt%, the thickness of SPEEK membrane on the polycarbonate increased. The selectivity and
permeance of SPEKK-Ag membrane for propylene/propane were changed by membrane thickness and concentration of
Ag salts.
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Fig. 1. Facilitated transport phenomenon.
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Fig. 2. Schematic representation of Ag*- propylene complexation. (a)
o-type complexation (b) m-type complexation.
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Fig. 3. Schematic diagram of system for propylene/propane separation.
1. Membrane cell 6. Back pressure regulator
2. Propylene, propane 7. Bubble meter
3. Mass flow meter 8. Water saturator
4. Mass flow controller 9. Mixer
5. Ball valve
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Fig. 6. "H NMR spectra of sulfonated SPEEK samples.

Table 1. Solvent as degree of sulfonation

Degree of sulfonation (%) Solvent
0-30 Strong H,SO,
30-40 Hot dimethylformamide (DMF)

Hot dimethylacetamide (DMAc)

Hot dimethylsulfoxide (DMSO)
40-70 Same solvents at room temperature
70-100 Methanol
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Fig. 7. SEM pictures of SPEEK top layer on the polycarbonate (x
10,000) (a) S wt%, (b) 10 wt%, (c) 15 wt%, (d) 20 wt%.

Table 2. Thickness of SPEEK-Ag layer on the polycarbonate

Concentration of SPEEK (wt%) Thickness (um)
5 0.85
10 1.82
15 2.26
20 3.40
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Fig. 8. Effect of SPEEK concentration on the separation of propylene/
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Fig. 10. SEM pictures of surface of SPEEK-Ag membranes (x10,000),
(a) 5 wt% SPEEK-1 mol/L (b) 5 wt% SPEEK-3 mol/L.
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