KOREAN JOURNAL OF PACKAGING SCIENCE & TECHNOLOGY

Vol. 23, No. 2 67~74 (2017)
https:/ /doi.org/10.20909/kopast.2017.23.2.67

LDPE-Lt: TiO, 2§ &9

JEX

7

or
0z
]

e

Axlt ek 7)1 g sk

A Study of Functionality and Stability of LDPE-Nano TiO, Composite Film

Wooseok Lee and Seonghyuk Ko*

Department of Packaging, Yonsei University, Wonju 26493, Korea

Abstract In this work, the effects of nano TiO, on functionality and stability of low density polyethylene (LDPE) com-
posite films were investigated for food packaging application. LDPE-nano TiO, composite films were prepared with var-
ious TiO, contents (0, 0.5, 1.0, 3.0 and 5.0wt%) by melt-extrusion and their basic properties such as crystallinity, chemical
bonds and surface morphology were examined by XRD, FTIR and SEM. Ultraviolet (UV) light barrier property of as-
prepared LDPE-nano TiO, composite films was also studied and the presence of nano TiO, resulted in significant
improvement of UV light barrier compared to the pure LDPE film. To evaluate influence of nano TiO, on LDPE prop-
erties required as packaging material, thermal, mechanical, gas barrier and optical properties of LDPE-nano TiO, com-
posite films were characterized with various analytical techniques including TGA, UTM, OTR, WVTR and UV-vis
spectroscopy. As a result, except optical property of LDPE, no significant effects were found in other properties. Opacity
of pure LDPE was greatly increased with increasing concentration of nano TiO,.
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M-8l = 100-150nm =7]2] o }ElA] (anatase) AA
o] TiO,& AME-3IT LDPE #1712 wR2ElA] A1 2H8(LG
3}8}, o}4=, 3=+, LUTENE® LB7500, MI=7.5 g/10min)2
5 4E8(LGSE, 9, =, LUTENE® LB5000, MI
=5 g/10min) F 7HAE &3ste] AME-skoith.
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Fig. 1. X-ray diffraction patterns of LDPE-nano TiO, composite films.
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Fig. 2. FTIR spectra of LDPE-nano TiO, composite films.
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Table 1. UV light barrier of LDPE-nano TiO, composite films

UV-B UV-A
(290~320 nm) | (320~400 nm)
LDPE-TiO, 0.5wt% 48.0% 42.1%
LDPE-TiO, 1.0 wt% 69.8% 63.6%
LDPE-TiO, 3.0 wt% 98.1% 96.0%
LDPE-TiO, 5.0 wt% 99.9% 99.5%
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Fig. 3. SEM images of nano TiO, particles (A) and LDPE-nano TiO, composite films; (B) pure LDPE, (C) LDPE-TiO, 0.5wt%, (D)
LDPE-TiO, 1.0wt%, (E) LDPE-TiO, 3.0wt% and (F) LDPE-TiO, 5.0wt%.
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Table 2. Opacity values of LDPE-nano TiO, composite films

Absorbance UV-A

@ 600 nm (320~400 nm)
LDPE 0.047 0.588
LDPE-TiO, 0.5wt% 0.144 1.491
LDPE-TiO, 1.0 wt% 0.164 2.142
LDPE-TiO, 3.0 wt% 0.309 3.868
LDPE-TiO, 5.0 wt% 0.403 5.079
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