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Wastewater using PTMSP/PDMS-PEI Composite Membrane by
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Abstract In order to improve flux of PTMSP/PDMS dense membrane, PTMSP/PDMS-PEI composite membrane
with PEI support was prepared by phase inversion process and dip coating. These membranes were evaluated in
terms of the removal of volatile organic compounds such as PCE, TCE, chloroform, 1,1,1-trichloroethane from
wastewater by pervaporation. The selectivity and flux of PTMSP/PDMS dense membranes was in the range of
2162 to 23944 and 244.3 to 428.2g/m2h, respectively. And pervaporation property of PTMSP/PDMS-PEI
composite membrane was in the range of 215.5 to 2404.2 and 390.4 to 728.6g/m2h, respectively. PTMSP/PDMS-PEI
composite membrane has remarkably greater flux than dense membranes with similar selectivity.

It was possible for polymeric membranes used in this study to remove PCE selectively which is dissolved small
quantity in water among other separable solutes. PTMSP/PDMS-PEI composite membrane showed the best
performances among the silicone polymeric membranes, and has better durability and mechanical strength than
dense membranes. PTMSP/PDMS-PEI composite membrane should be a useful candidate for the removal of
volatile organic compounds dissolved in wastewater.
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[Fig. 1] A schematic diagram of pervaporation apparatus.
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[Fig. 2] Apparatus for PTMSP/PDMS graft copolymer
synthesis.
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[Fig. 3] Synthesis scheme of the preparation of
PTMSP/PDMS graft copolymer.

PTMSP(2 g, 17.8 mmol) completely dissolved in THF(200 ml)
at room temperature

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

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

| Reaction mixture reprecipitated several times in excess methanol

|

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

|

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

|

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

E 3RS B9 o

[712] 4] PTMSP/PDMS 12}
Az 4=

[Fig. 4] Flow chart of PTMSP/PDMS graft copolymer
synthesis and membrane preparation process.
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’ PEI 20 wt% dissolved in NMP at 50°C

l

’ Cast on non-woven fabric at 25°C, 65% R.H. ‘

l

’ Coagulated in ice-cold water ‘

l

’ Dried at 60°C for 24 h ‘

l

’ Wetted in toluene for 1h ‘

l

’ Dip - coated in 0.5 wt% PTMSP/PDMS toluene solution ‘

l

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

[ 5] PTMSP/PDMS-PEI E3tul A 2114
[Fig. 5] Procedure of PTMSP/PDMS-PEI composite
membrane preparation process.
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PEI(b) and PTMSP/PDMS-PEI (c,d).
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[Fig. 71 Pervaporation performances of PTMSP/PDMS
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[Fig. 8] Pervaporation performances of PTMSP homopolymer
membrane.

Apzdsiel ejs) AlzE WA PEL At 9o
0.5wt% PTMSP/PDMS toluene solution=- dip-coatingA]
A A7 F Al2E PTMSP/PTMS-PEI H3H4l2: 55t
B 29 235 39 9o veEhhdoh

3000 3000

[ Total flux

2500 [ Separation factor I 2500

20004 I 2000
1500 - I 1500
1000 - I 1000
500 ’_i ’_I |- 500
— 0

Chloroform CE  Trichloroethane

Total flux [g/mlh]
Separation factor (-)

o

Chlorinated hydrocarbon

[22! 9] PTMSP/PDMS-PEI £3}1}0] B3} Zukia) Ay}
[Fig. 9] Pervaporation performances of PTMSP/PDMS-PEI
composite membrane.
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[Table 1] Comparison with other membranes for
chloroform separation
Conc. Conc. in  Sgaration Flux
Membrane in feed pemeate  factor (efnth) Reference
(wt%)  (wt%) ) '

PVDMS 0.01 0.111 11.1 0.013 15
PVDF 0.01 0.088 8.8 0.355 15
PDMS 0.01 5.304 560 1.570 15
ECN 0.01 0.092 9.2 0.048 15

Si/Imide 0.01 0.194 19.4 0.052 15
NBR 0.04 884 19000 11.7 16
SBR 0.04 86.5 16000 5.5 16
PTFE 4.8(ppm) 2.0(ppm) 5.5 2000 17

PTMSP/PD .
This
M-PEI 0.05 160 380.7 728.6
. work
composite
[ 2] TCE &2 o]&H ot Hs2e] nlu
[Table 2] Comparison with other membranes for TCE
separation
Conc. Conc. in
in ) Separation  Flux
feed T (wt;e) factor (g/m.h) Ref
(Wt%) SC)

PIB 0.05 - 889.1 27.5 18
PEBA 0.05 - 41.8 34.9 18
PDMS 0.05 - 521.5 34.4 18
PTMSP/ .

This
PDMS-PEI  0.05 322 9494  481.0
. work
composite

[& 3] PCE E&lo] o] 85 oh2 uhEte] vlw
[Table 3] Comparison with other membranes for PCE
separation

Conc. in Conc. in Separation

Membrane feed permeate  factor Flux Reference
(wt%) (wt%) ) @mh
PIB 0.04 - 19,100 19.7 18
PEBA 0.04 - 6555 365 18
PDMS 0.04 - 1218.6  140.0 18
PTMSP/ This
PDMS-PEI  0.05 54.6 2404.2 5303
. work
composite
4. 2 B
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