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Preparation of Silica/Chitosan Organic—inorganic
Hybrid Gas Barrier Membrane

Risako YAMAMOTO " and Koji KURAOKA”
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Silica/chitosan organic-inorganic hybrid gas barrier membranes with cross-linked structures were
prepared by sol-gel method. Molar ratios of tetramethoxysilane (TMOS):
3-glycidoxypropyltrimethoxysilane (GPTMOS) and chitosan contents in the hybrid membrane were
investigated. The hybrid membrane prepared with TMOS: GPTMO0S=0.8:0.2 (molar ratio) was found to
be optimum for oxygen barrier property. The result of Fourier transform infrared spectroscopy showed
that ring-opening reaction occurred between amino group of chitosan and glycidoxy group of GPTMOS.
The peak of the hybrid membrane in DTA curve shifted to higher temperature than that of chitosan. From
the results, it was suggested that the silica ingredient and chitosan were hybridized at the molecular level.
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Table1 The sol composition of the samples (molar ratio)

Sof Sol compositions (molar ratio)
TMOS | GPTMOS | H,0 | CH,COOH Chitosan
G0-70 1.0 0.0
G1-70 0.9 0.1
G2-70 0.8 0.2
53-70 07 03 400 0.6 70wthAlkoxides
G4-70 0.6 04
Gb5-70 0.5 05
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Fig.2 Oxygen permeability coefficient of the
hybrid membrane (G2-70),PP,PET and PVDC
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Fig.3 FT/IR spectra between 4000cm™' and
900cm™
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Fig.4 FT/IR spectra between 1800cm™ and
900cm™
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Fig.5 TG curves of G2-70 and chitosan
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Fig.6 DTA curves of G2-70 and chitosan
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