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Tab. 1 Water contact angles of plasma treated PBD composite membrane at 293 K (The values of the plasma

treated membranes were measured after the treated membranes were maintained for 8 hours at 1oom tempersture)

RF Power Treated Time Contact Angle
W) (tnin) ~ CFyl, Plasma CF,CICF Cl Plzsn.a Ct, Plasma

50 0.5 102 108 128
50 1.0 106 111 128
50 3.0 108 i1 135
50 5.0 108 112 146

30 1.0 100 109 178

50 1.0 106 111 128

100 1.0 106 1t 128

150 1.0 105 11 130
Untreatment 92 '
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Fig.1 Scanning electron micrographs of PBD composite membrane before and after 1 minute plasma

treatments with RF power of 50W
(a) untreated, (b) CF,CICF,Cl plasma treated, (¢) CF,Cl, plasma treated, (d) CF, plasma treated
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Fig. 2 Variation of C, of PBD composite membrane with plasma treated time with RF power of S0W

(a) CF,CICF,Cl plasma treated, (b) CF,Cl, plasma treated, (c) CF, plasma treated
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Tab. 2 Effect of plasma treatment time on surface atomic

ratio of plasma treated PBD membrane with RF power of 50W

Treated-time CF,Cl, Plasma CF,CICF,Cl Plasma CF, Plasma
(min) F/C cl/c 0/C F/C cl/c o/C F/C o/C
0.5 0.10 0. 40 0.12 0. 32 0. 27 0.10 1.44 0.09
1.0 0.18 0. 46 0.09 0. 33 0. 27 0.11 1.51 0.07
3.0 0.17 0. 40 0.10 0. 34 0.24 0. 09 1.78 0. 09
5.0 0.11 0. 36 0.10 0. 29 0. 24 0.11 1. 82 0.15
i %5083 3
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1, R AT RS R T AR A E W RRE RS H E IR B, R e i F R R RS T OB
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B R A% B %18 B R CR AL iy IR R B % 2. 8), L BA CF,CL M CF,CICF.Cl %%
FHRLBEHERENNE.
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Tab. 3 Gas permeabilities of PBD composite membrane after
1 minute plasma treatment with RF power of 50W
Permeation Rate
Plasma (10°cm*(STP) cm™%s~'Pa) Selectivity
0, N, H, cOo CO, 0,/N, H,/N, C0,/0,
CF,Cl, 4.1 0. 81 36 1.2 15 5.0 45 3.7
CF,CICF,Cl 4.1 0. 80 34 1.3 18 5.2 43 4.3
CF, 7.3 2.1 46 3.1 32 3.5 22 4.3
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Fig. 3 Variation of Oxygen permeation rate and

oxygen nitrogen separation factor with plasma treat-

ed time with RF power of 50W for plasma treated

PBD composite membrane

W/FMx10%(J - kg™!)

Fig. 4 Variation of the oxygen permeation

rate and oxygen separation factor with RF

power for plasma treated PBD composite

membrane
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SURFACE MODIFICATION OF CIS-1,4-POLYBUTADIENE WITH
HALOCARBON PLASMAS AND GAS PERMEABILITY
OF THE MEMBRANE

ZHANG Liangren, JIN Daosen
(Lanzhou Institute of Chemical Physics, Academia Sinicas Lanzhou, Post code; 730000)

KAJIYAMA TISATO
(Department of Applied Chemistry, Faculty of Engineering , Kyushu University, Fukuoka, Japan)

ABSTRACT

The surface modification of cis-1, 4-polybutadiene membrane was studied by using
CF,Cl,, CF,CICF,Cl, and CF, plasma treatments. The plasma-treated composite membrane
was investigated by SEM observation, water static contact angle measurement, and XPS
study. Gas permeability of the membrane was also measured.

Key words Halocarbon plasma, cis-1, 4-Polybutadiene, Surface modification, Gas

seperation membrane





