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Abstract Barrier films for transparent packaging materials with excellent moisture barrier properties are prepared, utilizing
a nanoclay dispersion coating layer formed after a pretreatment process of plasma activation surface treatment process under
vacuum at room temperature. Attention is paid on optimizing the coupling additive through the appropriate crosslinking
process and optimal dispersion process of the coating process to enhance adhesion. Analysis of the functional coating thin
film shows that the water vapor transmission rate is less than 10 g/m’/24 hrs (ASTM F-1249) and the oxygen transmission
rate is less than 30 cc/m’/24 hrs (ASTM D3985). It is shown that water barrier properties of coating thin film prepared in
this study are greater than conventional untreated films by 10 times or more. The thickness of the transparent gas barrier
film is within 0.1 mm, and the transparent gas barrier complex is implemented in two layers. In the study of PET thin film
interface characteristics, FT-IR experimental analysis shows the reaction activity was optimized at RDS 1.125 %.
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Fig. 1. Overview of manufacturing and performance evaluation of barrier films.
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Fig. 2. Schematic structure of hybrid organic-inorganic barrier films.
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Fig. 3. Structure of crosslinked barrier films with coating layers which are composed of barrier PVA film, TSMP-crosslinker, and
nanoclay RDS additive.
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Table 1
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Transmittances obtained for various RDS coating contents from 0

to 1.5 % at wave number 3,000~3,500 cm™

Experiment RDS coating (%) Transmittance (%)

Case 1 none 90

Case 2 0.5 70

Case 3 1.0 72

Case 4 1.125 58

Case 5 1.25 65

Case 6 1.5 80
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Fig. 4. Relationship of RDS contents and transmittance of bar-
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Fig. 5. Effects of content of RDS coating layer on the FT-IR spectra of PET film: (a) Case 1 (none), (b) Case 2 (RDS 0.5 %), (c)
Case 3 (RDS 1.0 %), (d) Case 4 (RDS 1.125 %), (e) Case 5 (RDS 1.25 %), (f) Case 6 (RDS 1.5 %).
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Fig. 6. Transmittances of PET film measured in a range from
300 to 1600 nm.
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Fig. 7. SEM micrograph of PET/PET film laminated after
introducing coating layers.
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Fig. 8. SEM images and EDS spectra of (a) PET/PET film, (b) PP/PP film in order to characterize adhesive strength between
respective film.
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Fig. 9. SEM micrographs of PET/PET film showing partial delamination.

Table 3
Water vapor permeability and oxygen permeability of the film manufactured under each processing condition of 37.8 = 0.5°C, 1 atm and
23.0+£0.5°C, 1 atm

Water vapor permeablhty Oxygen permeability
(g/m™day, 37.8 £ 0.5°C) (cc/m™day, 23.0 = 0.5°C)
Sample 1 8.1 16.2
Sample 2 8.2 7.1
Sample 3, PET/PET 8.1 7.1
Sample 4, PET/PET 7.9 6.6

Sample 5, PP/PP 22 237.6
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