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Abstract — The gas permeation was experimentally carried out for the various gases with membranes made of methyl meth-
acrylate(MMA) and fluoro acrylate(FA) copolymer. Particularly the effect of fluoro functional group on the gas permeability of
the membrane was investigated with various FA contents. It turned out that the surface free energy of the membrane was sig-
nificantly decreased as the FA content increased, resulting in very unique properties with respect to the permeability and the
selectivity of gas. POIMMA-FA) membranes showed that its permeability was 2 to 20 times higher than that of the PMMA
membrane for the typical gases of H,, CO,, 0. N; and CH, while its selectivity was kept to be almost comparable to those of
the PMMA membrane. The optimum content of FA was found (o be in the range of 1 to 5 wt%.
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Fig. 1. Molecular structure of MMA and FA.
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Fig. 2. Schematic diagram of permeation experiments.
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Fig. 3. FTIR spectra of polymers.
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Table 1. Average molecular weight of polymer

Polymer Mn Mw Dispersity
PMMA 847,181 1,286,067 1.52
P(MMA-FA)(1 wid) 548,628 861,443 L.57
PMMMA-FA)(5 wi%) 220,241 448,569 204
P(MMA-FAX10 wt%) 341,317 690,323 2.02
PIMMA-FA)(20 wt%) 557,872 798,059 - 1.58
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Fig. 4. Glass transition temperature of polymers.
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Fig. 5. D-spacing values of polymers.
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Table 2, Free volume and density of polymer

Polymer pig/em®) FFA
PMMA 1.235 0.1006
FA 1 wi% 1.243 0.1123
FA 5 wt% 1224 0.1825
FA 10 wt% 1.293 0.1920
FA 15 wit% 1.168 0.306%
FA 20 wi% 1.270 0.2779
PFA 1.811 0.1932
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Fig. 6. Critical surface energy of polymers.
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Fig. 7. Surface[(1)-(5)] and cross-section{(6)-(10)] of membrane by microscopy(x400) and SEM(x10,000).
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Fig. 9. Selectivity of gases in P(MMA-FA) membranes at 25 °C, 5 kg
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Table 3. The comparison of permezbility and selectivity in commercial PMMA and P(MMA-FA} membrane

Permeability(barrers) Selectivity
Polymers
CH, N, 0, CO, H, CO/N, O,/N, CO,/CH, Hy/N,

Comrmercial PMMA[2] 0.0058 0.0111 {.0863 0.338 3.70 30.5 7.8 58.3 3333

PMMA-FAYFA 1 wi% 0.137 0.0905 0.406 2.72 6.86 30.0 448 19.8 758
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* Table 4, Permeability and selectivity of gases in POIMMA-FA) mem-
brane at 150 °C, 5 kg/em?

Pl - Permeability (barrers) Selectivity,

olymers

Y N, co, COyN,
PMMA 0.0235 (.3838 15.1
P(MMA-FA)TA T wt% 0.0961 0.831 8.66
P(MMA-FA) FA 10 wt% 0.055 032 592
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