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Preparation of Pervaporation Composite Membranes for Butanol Separation
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2 ok e FASY 3R By HAstd EFFH oty FHSILE Azt 44 poly(dime-
thylsiloxane) (PDMS) %2 plasma # 2] Al7]A U, polysulfone, poly(ether imide) ZH& AR A Z A}&3}a] plasma Mzl 2
PDMS 389 B34S A&ttt dAE HAAE 7] FFES A3t PDMSHE plasma AP Ee A%
2 B A5G FIMAA R AYE7) 1256707 G4EHA T wiEe) B o 21 454 209 free
volume®] MBI 3 1.15 kg/m’ - he7kA] ZraH o] Adzol whfo] &S Jehgnh o] a540] Zvlate) el
243 A A sorption HI7F F78M A1, FEE AEET 4 PDMS ZH 89 A prepolymerd $o] H& 4
5 7a& A9 er} F718gith PDMS 28 # plasma A el 349 A B2 9Fe 2AG T Reed 2T 84
O 2 plasma A2& ¢ plasma A, PDMS ZH <02 AzxH 9 28 A%o] $59 1L hexamethyldisilane® hex-
amethyldisilazane & AF8-3 A foe d¢o2 AxE 9o By %o ¥ 43 A0 vehyrh

Abstract: Pervaporation membrane for butanol separation was prepared by hybrid process. Plasma treatment of commer-
cial poly(dimethylsiloxane) (PDMS) membrane was attempted and combination of plasma treatment and PDMS solution
coating on polysulfone, poly(ether imide) supports were also performed. Plasma treatment of PDMS membrane with hexane
and silane group compounds was perfomed to increase the hydrophobicity of the surface, which enhanced the separation
factor upto 12.5 at the expense of flux decrease down to 1.15 kg/m2 » hr. Contact angle and relative sorption ratio were al-
so related with hydrophobicity of the memrbane. Increase of PDMS prepolymer composition resulted in dense structure of
coating layer with better separation factor. Effects of sequence of PDMS coating vs. plasma treatment were examined. It
was found that plasma treatment with butanol and n-hexane plasma followed by PDMS coating showed better performance
and vice versa for plasma treatment with hexamethyldisilane and hexamethyldisilazane.

Keywords: pervaporation, plasma treatment, PDMS, butanol separation, composite membrane
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g f71E Ee - w5 AEEHE T 2A2E
&3 dol ofF Fate g MHEE HAE A
sata - 44 AL E BEAA FE silicone 717 &
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(PTMSP), polystyrene-polyfluoroalkylate copolymer %
polyimide (PD)Al L&A} 5ol = LA Z AHEH I Q)
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plasma modification

face grafting[19]
A= ©] & plasma processS
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2.1, Ay M2

2 dA7dME 498 PDMS EFIMIR Co.)3
polysulfone (Udel P-1700, Amoco Co.)3 poly(ether
imide) (Ulterm 1000, GE plastics Co.)& casting 3}
Az pSf o 9 PEI & AAAZ AHE3AT.
Plasma 718%E 2+ butanol (Sigma Co.), cyclo-
hexane (Kanto Chemical Co.), n-hexane (Duksan Pure
Chemical Co.), acrylic acid (Junsei Chemical Co.),
hexamethyldisilane (Sigma Co.), hexamethyldisilazane
(Fluka Co.), 1,2,4,5-tetrafluorobenzene (Aldlich Chemical
Co)E& AME3t3 20, PDMS ZEolE RTV silicone
rubber (KE-1402, Shin-Etsu Silicone Co.), crosslinking
agent (CAT-1402, Shin-Etsu Silicone Co.) ¥ solvent®
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Poly(dimethyl siloxane)

Fig. 1. Cross sectional image of each membrane.
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Fig. 3. XPS spectra for plasma treated PDMS membranes
with various monomers.

HMDSZ (C, 1s

A HMDSZ (81, 2p:

S ; \w/\“

T T T Y T T d
305 300 295 200 285 280 275 270
Binding Energy [eV]

558 5‘50 545 51'10 555 550 5‘25 5’20
Binding Energy [eV]

T T Tt r
120 115 110 105 100 95 90 85
Binding Energy [eV]

Fig. 4. Deconvoluted XPS spectra of PDMS membrane after plasma treatment with HMDSZ monomer.
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