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Preparation of Silica/Chitosan Organic—inorganic
Hybrid Gas Barrier Membranes with Cross—linked Structure
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Silica/chitosan organic-inorganic hybrid gas barrier membranes with cross-linked structures were
prepared by sol-gel method using silicon alkoxides, chitosan, and citric acid as a crosslinking agent. The
amount of citric acid was 100wt% by weight to chitosan was found to be optimum for oxygen and water
vapor barrier properties. Fourier transform infrared spectroscopy was used to analyze the structures of the
hybrid membrane (CA-100). The peak around 300°C ascribed to the degradation of the chitosan main
chain in differential thermal analysis (DTA) curve shifted to higher temperature (570°C) by addition of
citric acid. Therefore it was considered that cross-linked structures were introduced in the hybrid
membranes.
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Tablel The sol composition of the samples (molar ratio)

Sol compositions (molar ratio)
S0l TMOS | GPTMOS | H,O | CH3;COOH Chitosan CA
CA-0 Owt%Chitosan
CA-80 80wt%Chitosan
CA-90 90wt%Chitosan
0.8 0.2 400 0.6 70wt%Alkoxides

CA-100 100wt%Chitosan
CA-110 110wt%Chitosan
CA-120 120wt%Chitosan

* Chitosan /3 Alkoxides (Z

%9 % wt%, CA X Chitosan (2% % wt%
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Fig.1 Oxygen permeance of the hybrid membranes

(CA-80, CA-90, CA-100, CA-110, CA-120)
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Fig.2 Oxygen permeability coefficient of the hybrid

membranes (CA-0, CA-100), PP,PET and PVDC
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Fig.3 Water vapor transmission rates of the hybrid

membranes (CA-80, CA-90, CA-100, CA-110, CA-120)
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Fig.4 Water vapor transmission rates of the hybrid

membranes (CA-100), PP, PET and PVDC
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