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Abstract—Separation of ethylene from ethane and propylene from propane have been conducted using
facilitated olefin transport membrane with SPEEK-Ag (Ag substituted sulfonated poly(ether ether ketone)).
SPEEK was prepared by the sulfonation of PEEK using conc. H>SO, and the reaction time affected the
degree of sulfonation (DS) of the resulting SPEEK. SPEEK-Ag composite membrane was formed by soaking
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SPEEK in the-polyester support into the Ag salt solution. With increasing the concentration of SPEEK in
MeOH, the thickness of SPEEK on the polyester increased. The selectivity and the flux of SPEEK-Ag
membrane for the separation of ethylene/ethane and propylene/propane were changed by the thickness of
SPEEK layer on the top of polyester support. The anion of silver salt also affects the membrane performance.

Keywords : Ethylene, Propylene, Olefin separation, Sulfonated poly(ether ether ketone) (SPEEK), Facilitated

transport membrane, 1 -Complex
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Figure 1. Facilitated transport phenomenon.
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Equation 1. Facilitated transport mechanism.
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Figure 2. y-Bond complexation between olefin

and Ag’.
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Figure 3. Photography of membrane module.
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Figure 4. Synthetic route of SPEEK-Ag from PEEK.
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Figure 5. Effect of the reaction time on the DS of
the SPEEK.
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Figure 6. SEM pictures of SPEEK top layer on the
polyester membrane.

Table 1. Thickness of SPEEK-Ag layer on
the polyester membrane

SPEEK Conc. (wt%) Thickness(gm)
5 0.84
10 1.22
15 2.18
20 2.65
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Figure 8. Effect of SPEEK concentration on the
separation of propylene/propane.
(GPU: 10°cm’(STP)/cem’” sec cmHg)
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Figure 9. Effect of silver salt for the separation
of olefin/paraffin.
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