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Preparation of Silica/Starch Organic—inorganic Hybrid Gas Barrier Films
with Cross—linked Structure —Effect of Addition of Tricarballylic Acid—

Miyu KANAZAWA* and Koji KURAOKA *
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Silica/starch organic-inorganic hybrid gas barrier films with cross-linked structures were prepared by
sol-gel method using silicon alkoxides, starch, and tricarballylic acid as a crosslinking agent. When the
tricarballylic acid content was 115wt% to starch, the film showed the lowest water vapor transmission
rate value. Infrared (IR) absorption spectra of hybrid films showed that partial esterification occurred
between starch and tricarballylic acid. The peak around 600°C in differential thermal analysis (DTA)
curve shifted to higher temperature by addition of tricarballylic acid. Therefore it was considered that
cross-linked structures were introduced in the hybrid films. Hybrid films containing citric acid was lower
water vapor transmission rate than one containing tricarballylic acid. It was considered that the hybrid
film containing citric acid was more efficient in suppression of swelling.
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Fig.1 Chemical structure of (a) Starch, (b) Citric Acid and (c) Tricarballylic Acid
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Table1l The sol composition of the samples (molar ratio)
Sol compositions (molar ratio)
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Fig.3 Water vapor transmission rates of the PET,

hybrid films (SS, ST125) and PVDC
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Fig.4 Oxygen permeability coefficients of
the PP, hybrid films (SS, ST125) and PVDC
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Fig.5 FT/IR spectra of the hybrid films (SS, ST125) and the Tricarballylic Acid
(A) FT/IR spectra between 4000cm™ and 700cm™
(B) FT/IR spectra between 2100cm™ and 1500cm’™
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Fig.6 Thermal behaviors of the starch and hybrid films (SS, ST125)
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(B) DTA curves between 400°C and 700°C
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Fig.7 Water vapor transmission rates of the
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(SC50, SC75, SC100, SC125, SC150)
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