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Preperation of a new high- barrier organic SiO, thin films
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(Laboratory of Plasma Physics and Materials, Beijing Institute of Graphic Communication,
Beijing 102600, China)

Abstract: Introducing the plasma polymerization with GMA (glycidyl methacrylate) used as a single layer, the GMA was
polymerized on the surface of SiO, layers to modify the fragility so as to improve the barrier property and flexibility of SiO,
thin films. The inorganic SiO, layers and organic GMA layers were then deposited alternately to investigate the effects of
different deposition parameters on the barrier property of the inorganic SiO, thin films. The results of infrared spectrum analysis
by FTIR- 8400 Showed that the silica- carbonyl characteristic peaks are found at 1030cm™* and 1730cm-?, separately, which
prove that the thin film deposited is of both SiO, and GMA. Moreover, the OTR (oxygen transmission rate) testing results
showed that there is a best antioxidation property of the thin film deposited if it is laminated in SiOx- GMA- SiOx order and
the total number of layers laminated is six, where the OTR changes to 0.125 mL/nm?* 24hr from 130 mL/m* 24hr. Surface
morphological analysis showed that the thin film is actually a laminated combination of highly coarse surface silica layers with
lomy coarse surface GMA layars, thus explaining further why the thin film has a better OTR if it is laminated by three layers.
According to the National Standard GB/T 10004 - 1998, the test results of wet comopsite process showed that the composite
thin films have good heat sealing layers with high mechanic properties if using co- polypropylent as inside sealing layer.
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Fig.1 Schematic of high- barrier lamination of organic/inorganic layers
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Fig.2 Infrared spectrum analysis of thin films: a) single GMA layer
(argon flowrate=10sccm, deposition time 10min); b)SiIO/GMA/SIO,
(depositing time for 3rd layer is variable while the rest keep constant)
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Fig.3 Oxygen transmission rate after lamination of organic/inorganic
layers vs. depositing time(deposition parameters of SiO, layers
keep constant)
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