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Abstract ¢ Dense polymer membranes were made from various silicone polymers such as poly(1-
trimethylsilyl-1-propyne {iPTMSP), poly(dimethylsiloxane)(PDMS), PTMSP~ g-PDMS. These membranes
were evaluated in terms of the removal of chlorinated organic hydrocarbons such as chloroform,
trichloroethylene(TCE), perchloroethylene(PCE) from water by pervaporation. It was possible for
membranes used in this study to remove PCE selectively which is dissolved small quantity in water
“among other separable solutes. PTMSP membranes exhibited a remarkable decay in permeability with
time because of the free volume decreases. However, PTMSP-g-PDMS membrane underwent no physical
aging and showed the stable flux behavior. From the results of the contact angle measurement, polymeric
membranes used in this study showed affinity with solutes for separation and no affinity with water. The
relative swelling degree was directly related to the selectivity, while it has no influence on the flux.
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Fig. 1. A schematic diagram of pervaporation
apparatus.
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PTMSP(A) and PTMSP-g-PDMS(B).



1. Nitrogen bomb 7. Digital thermometer
2. Threaded nitrogen inlet 8. Support jack

3. 4-Necked kettle 9. Mechanical stirrer
4. Thermocouple 10. Drying tube

5. Addition funnel 11. On-off valve

6

. Drv ice-acetone bath

Fig. 3. Apparatus for PTMSP-g-PDMS synthesis.

PTMSP(2 g, 178 mmol) completely dissoived in THF(200 mii
at room temperature

n-BuLi(il.? ml, 178 mmol} slowly added at -30~-307.

stirred for 5 h

Hydroxy-terminated PDMS(3.1g, 41.5 mmol) added and stirred
for 10h at room temperature

Reaction mixture reprecipitated several times in excess methanol

|

After filtration, polymer dried at 60T for 24 h in a vacuum cven :[

l

Graft copolymer dissolved in toluene (3 wt% casting solution)
and cast on a glass plate with doctor knife

L)

L

L

L Dried at 40°C for 24 h in a vacuum oven "

Fig. 4. Procedure of PTMSP-g-PDMS synthesis
and membrane preparation process.
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Fig. 5. FT-IR spectra of PTMSP(c), hydroxy-
terminated PDMS(b), and PTMSP-g-
PDMS(a).
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Fig. 9. TGA curves of PTMSP(b) and PTMSP-
g-PDMS(a).
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Table 1. Contact angles of chlorinated organic
hydrocarbons and water to membranes

Membrane Water TCE | PCE

PTMSP 9328 | 2992 |29.13 | 2324

PDMS 9724 | 2746 | 2578 | 1847

2739 | 21.74

PTMSP-g-PDMS | 94.31 L 28.56
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Table 2. Comparison of interchain gap in the
several polymers

Polymer Gap width(A)
Polyethylene 0.9
Polytetrafluoroethane 2.2
Polyvinyltrimethylsilane 2.0
PTMSP 3.3
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Fig. 15. Long term flux data for dense polymer
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Table 3. Physical properties of chlorinated organic hydrocarbons®

T
Sample Molar volume (em”/mol) | 8¢ (J/cm™)?| 8, (J/cm‘?)"ﬁz §n (Jrem? Solublht(yJ /parga)lgjzeter (8)
cm
Chloroform 80.7 178 3.1 5.7 204
TCE 90.2 18.0 3.1 53 27
PCE 101.1 19.0 65 29 242

Solubility parameter( 8} of PTMSP membrane is 25.1 Ref. [25].

"Data obtained from Refs. {25, 27, 28].
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Fig. 18. Effects of relative swelling degree on
flux and separation factor for PDMS
membrane.
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Fig. 19. Effects of relative swelling degree on
flux and separation factor for PTMSP-
g-PDMS membrane.
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