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Preparation of Substituted Propyne Polymer and Separation
of Aqueous Chlorinated Hydrocarbons by Pervaporation
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Yongin—gun Kiheung-up Seochon-1i 1, Kyunggi-do 449-701, Korea
*Department of Environmental Management, Kim Cheon College
754 Samrak-dong, Kimcheon 740-200, Korea

The traditional ways of removing chlorinated hydrocarbons include intensive aeration,
ozonisation and adsorption on activated carbon. However, these techniques are either
inadequate and do not vield the required low levels of pollutant, or are too expensive for
waste water treatment. Distillation and liquid-liquid extraction also are not applicable due to
the large volumes of the waste streams. Pervaporation is a membrane process which can be
used for the direct removal, e.g., of from waste water. Furthermore, pervaporation is only
suitable to remove small quantities of contaminants from a bulk liquid.

Therefore, this study described pervaporation characteristic through removal expen'rnent of
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membranes such as poly(l-trimethylsilyl- 1-propyne)(PTMSP) poly(dimethylsiloxane)(PDMS),

D’T‘]\/TQD/DT‘H\/TQ aoraft ceonnlumoer memhrane nrenarad hyv anlvent nvnmrahr\h method. The flux
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and separation factor of polymer membranes were in the range of 65 to 890 g/ m’h and 139 to
2394, respectively. Especially, flux of PTMSP exhibited seven times higher to separated
material more than PDMS membrane, and selectivity was vice versa. On the other hand,
PTMSP/PDMS graft copolymer membrane showed higher selectivity and lower flux than

PTMSP membrane.
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for 10 min with stirring

TaCl5(0.358 g, 1 mmol) completely dissolved in toluene(25 ml) at 80°C

!

TMSP monomer(8.85 mi, 6.7 g, 60 mmol) rapidly added

v

Ternary mixture immedately turned dark brown, stirred for 24 h

!

Reaction mixture reprecipitated several times in excess methanol

!

After filtration, polymer dried at 60°C for 24 h in a vacuum oven

v

PTMSPpolymer dissolved in toluene(3 wt% dope solution) and
casted on a glass plate with doctor knife

v

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

Fig. 1. Flow chart of PTMSP polymer synthesis and membrane preparation

process.
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PTMSP(2 g, 17.8 mmol) compietely dissolved in THF(200 ml)
at room temperature I

!

n-BuLi(11.2 ml, 17.8 mmol) slowly added at -30°C ~ -50°C, stirred for 5 h

|

v

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

Reaction mixture reprecipitated several times in excess methanol

\4

After filtration, polymer dried at 6(°C for 24 h in a vacuum oven

A" 4

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

|
v

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

Fig. 2. Flow chart of PTMSP/PDMS graft copolymer synthesis and
membrane preparation process.
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Fig. 4. FT-IR spectra of PTMSP homopolymer,
hydroxy-terminated PDMS and PTMSP/
PDMS graft copolymer : (a) PTMSP-
g-PDMS ; (b) PDMS ; (c) PTMSP.
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Fig. 6. 1H-NMR spectra of PTMSP homopolymer.
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Fig. 10. Pervaporation separation results of
chlorinated hydrocarbons throug PTMSP/
PDMS graft copolymer membrane at
30T feed solution.
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