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Abstract: Sol-gel process is relatively simple, easy to use, cheap to install, and results in thin coating layers with superi-
or physical and gas barrier properties. Films coated by the sol-gel process can be used as insulating films or packaging
films for foods, chemicals, drugs, and beverages, etc. In this study, alumina sol was synthesized from aluminum isoprop-
oxide and silane coupling agent was added to make coating solutions. In addition, biaxially oriented polypropylene (BOPP)
was coated using several alumina sol solutions and their oxygen permeabilities were measured. The experimental results in-
dicate that in the best case, the oxygen permeability of coated film was reduced by 85% compared to that of pure BOPP.
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Fig. 1. Structures of chemicals used in preparation of coat-
ing solutions.
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Fig. 2. Schematic diagram for synthesis of alumina sol.
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Fig. 3. Schematic diagram for surface modification of
alumina sol and preparation of composite membranes.
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Fig. 4. Schematic diagram for preparation of coating sol-
utions (containing alumina sol and Ludox) and composite
membranes.
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Fig. 5. Schematic diagram for preparation of coating sol-
utions (containing alumina sol and PVA) and composite
membranes.
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Table 1. Composition of Coating Solutions
Alumina GPTMS Ludox ETOH H,O PVA
sol (g) (g) (g) (g) (g) solution (g)
AGl1 30 7.1 - - - -
AG2 30 12 - - - -
AG3 30 16.5 - - - -
AG4 40 12 - - - -
AGS 50 12 - - - -
ALG 30 12 10 10 10 -
LG - 12 10 10 10 -
AGP 30 12 - - - 10
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Table 2. Oxygen Permeability of BOPP Films
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Uncoated AGl1 AG2 AG3 AG4 AGS ALG LG AGP
Pure BOPP 1.57 0.69 0.49 0.51 - - 045 1.1 -
Plasma-treated BOPP 1.62 - 0.39 - 0.30 0.26 0.26 - 0.31

(1) Experiments were performed at 35°C and 2 atm.
(2) 1 barrer=1 x 1070 (cm3 (STP)-cm/cmZ-cmHg-s)
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Fig. 6. Effect of temperature on oxygen permeability.
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