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Preparation of Silica/poly(Vinyl alcohol) Hybrid Gas Barrier Membrane
with Cross—linked Structure —Effect of Addition of Maleic Acid—
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Silica/poly(vinyl alcohol) organic-inorganic hybrid gas barrier membranes with cross-linked
structures were prepared by sol-gel method using silicon alkoxides, poly(vinyl alcohol) and maleic acid.
The amount of maleic acid was 45wt% by weight to PVA and cured temperature at 60°C was found to be
optimum for water vapor barrier property. The peak around 600°C in DTA curve shifted to higher
temperature as maleic acid content increased. Therefore cross-linked structures were introduced in the
hybrid membranes. Nitrogen adsorption measurement was done to evaluate dispersion of organic
segments. It was found there were meso pores (pore radius: 1~2nm) in the membrane, the result which
suggested that inorganic segments and organic ones were dispersed at molecular level.
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Table1 The sol compositions (molar ratio) of the organic—inorganic hybrid membranes

Sol Sol compositions (molar ratio)
TEOS | MeTEOS | H,0 | HNO, | MeOH PVA MA
™ -
TMM15 15wthPVA
TMM30 0.75 0.25 28 0.01 2 40wthAlkoxides | 30wt%PVA
TMMA45 45wthPVA
TMM55 55wt%PVA
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Fig.1 Oxygen permeances through the hybrid

fims (TM-70, TMM45-50, TMM45-60,
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Fig.3 Oxygen permeances through the hybrid
films (TMM15-60, TMM30-60, TMM45-60 and
TMM55-60)
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Fig.2 Water vapor transmission rates through the
hybrid films (TM-70, TMM45-50, TMM45-60,
TMM45-70 and TMM45-80)
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Fig.4 Water vapor transmission rates through the
hybrid films (TMM15-60, TMM30-60, TMM45-60
and TMM55-60)
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Fig.5 Thermal behaviors of the hybrid films (TMM15-60, TMM30-60, TMM45-60 and TMM55-60)

(A) TG/DTA curves between 0°C and 800°C

(B) DTA curves between 550°C and 700°C
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Fig.6 Adsorption—desorption isotherm of the
hybrid film (TMM45-60); open symbols: adsorption,
solid symbols: desorption

Fig.7 Pore size distribution of the hybrid film
(TMM45-60)
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