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Preparation and Characterization of PET/PVA-BA/OPP
Multi-layer Films for Seasoned-laver Packaging
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Abstract To identify applicability for packaging material of polyvinyl alcohol (PVA)/boric acid (BA) coating solution
with highly-enhanced water vapor and oxygen barrier properties, the PET/PVA-BA/OPP multi-layer films were prepared
through comma coating and lamination process. The oxygen and water vapor permeabilities, and tensile strength of as-
prepared multi-layer films were investigated before and after pressure cooker test (PCT). Although oxygen and water vapor
permeabilites, and mechanical properties of PET/PVA-BA/OPP multi-layer films was decreased after PCT, their properties
were highly enhanced as increase of BA contents in PVA matrix. This is strongly related with enhanced cross-linking den-
sity in PVA-BA layer. In storage test of seasoned-laver, the PET/PVA-BA/OPP multi-layer films were comparatively eff-
ective to suppress the increase in peroxide value originating from oxidation of seasoned-laver. Comparing the commercially
available PP/Al-metallized PP for seasoned-laver packaging, however, PET/PVA-BA/OPP multi-layer films did not show
any advantage in water activity. This is due to higher water vapor permeation properties of as-prepared multi-layer films.
Therefore, further studies are required to enhance the water vapor permeation in PET/PVA-BA/OPP multi-layer films.
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Fig. 1. Scheme of PET/PVA-BA/OPP multi-layer films con-
taining cross-linked structure in the amorphous region of PVA.
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Fig. 2. (a) OTR and (b) WVTR values of PA/PA/EVOH/PP
(Control) multi-layer film and PET/ PVA-BA/OPP multi-layer
films before and after PCT.
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Fig. 3. Tensile strength of PA/PA/EVOH/PP (Control) multi-
layer film and PET/ PVA-BA/OPP multi-layer films before and
after PCT.
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Fig. 4. Water activity of seasoned-laver packaged at (a) 23°C
and 50% relative humidity and (b) 38°C and 80% relative
humidity.
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Fig. 5. Peroxide value (PV) of seasoned-laver packaged at (a)
23°C and 50% relative humidity and (b) 38°C and 80% relative
humidity.
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