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ABSTRACT : Liquid crystalline poly(allylsulfone) networks having SO, in a main chain and mesogens
in a side chain were synthesized and their gas permeability and permselectivity were determined. The
monomer II having two allyl groups on the each end group was able to form polymer networks by
polymerization reaction, while the monomer I having only one allyl group was not. Molecular motion
of the poly(allylsulfone) networks were retarded with increasing the cross-linking density, and the segmental
motion of networks was developed enough to show isotropic phase transition. Gas permeabilities of poly(II-5
01/1I-OCH; 99) were 2.58 barrer for O, and 18.4 barrer for Hy. Tt means that hydrogen gas are 7 times
more permeable than oxygen. Its permselectivities were high as 23.9 for @(HyN,). The permselectivity
was increased with increasing the cross-linking density. For example, @ (H/Ny) was 36.8 in poly(Il-5
10/I-OCH; 90), which was shown to be the highest value among these poly(allylsulfone) networks.
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Figure 1. Solution-diffusion theory in separation mem-
brane.
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Figure 2. Polymerization of poly(allylsulfone) networks.
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R data(cm’); Allyl C=C 1640, ester C=O 1760
~1735, aromatic C-H 3080, aliphatic C-H 2840.
NMR data(ppm); 8.0~6.8(aromatic 4H), 5./~4.8(CHy=
CH, 3H), 265~1.36 (undecenoyl 16H), 3.83(-OCH;
3H)

Table 1. General Properties and Monomers and
Poly(allylsulfone)s

w  Tom, , Rt

. Unit®
Properties () (g (SOyallyl
1-0CH3 g 70i
115 11551461
Poly(IL-5) - . 0.78
Poly(11-5 10/1-0CH; 90) ; 1éo . 0.95
Poly(1I-5 05/1-0CH; 95) - s 7'5 020 097
Doly(II-5 01/-OCH; 99)  gliomlosi - 160 023 09
Poly(I-OCH;) 46132 To0m 0%

a: data from POM, DSC thermograms. g, n, and s stand
for glassy, nematic, and smectic phase.

b: inherent viscositics of polymers were measured at
room temperature at 0.1g/dl of THF.

c: calculated by EA data
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IR data(cm'l); Aromatic C-H 3071, aliphatic C-H
2952~2935, ester C=0 1713, ether C-O-C 1202.
NMR data(ppm); 818~6.96 (aromatic 16H), 5.78~
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Figure 4. FT-IR spectra of poly(allylsulfone)s having
1I-5 and [-OCH;.(KBr)
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Figure 6. DSC thermograms of poly(allylsulfone)s.
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Table 2. Permeability Coefficients of the Poly(allyl-
sulfone)s(Barrer)

Polymer Comp.

(LSL.OCH, | PO | PCO: | PO:) | P(H:)
0/100 245 | 845 | 0.69 16.5
1/99 258 | 1076 | 0.60 18.4
5/95 285 | 1108 | 071 25.1
10/90 310 | 1235 | 075 276

Barrer = 107° . cmS(STP) . cm/(cm2 - sec -+ torr)

Table 3. Permselectivities of the Poly(allylsulfone)s

a o a a a a
(O 1 (Hof [ (COY | (Ho |(CO | (Hy
(-5-0CH:) | ) | Ny | No) | COny | 0s) | O)

Polymer Comp.

0/100 3.5 12390122 20 | 34 {67
1/99 43 1306 179 | 1.7 | 42 | 71
5/95 40 |354) 142 | 23 | 39 | 88
10/90 41 1368|165 | 22 | 40 | 89
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