KOREAN JOURNAL OF PACKAGING SCIENCE & TECHNOLOGY

Vol. 19, No. 2 95~102 (2013)

High Density Polyethylene (HDPE) / Exfoliated Graphite (EFG)
Lo SEEE MEeh SMo et ol

A - U=
AT Sk

A%

13

Preparation and Characterization of High Density Polyethylene (HDPE)/
Exfoliated Graphite (EFG) Nanocomposite Films

Hyok Kwon, Dowan Kim and Jongchul Seo*

Department of Packaging, Yonsei University, Wonju 220-710, Korea

Abstract Exfoliated graphite (EFG) with high aspect ratio was incorporated with high density polyethylene (HDPE)
for use as high barrier packaging material such as water-sensitivity electric product and pharmaceutical packaging. Also
HDPE/EFG nanocomposite films were prepared by adding the compatibilizer for effective dispersion and compatibility.
Their chemical properties, crystal structure properties, thermal properties and water barrier properties of as-prepared
HDPE/EFG nanocomposite films were investigated as a function of EFG contents. It showed that there is a weak inter-
facial interaction between HDPE and EFG, however, the water vapor permeations were decreased from 127 to 78 (70 um-g/
m? ,day-atm) by addition of EFG. Especially, the physical properties of HDPE/EFG nanocomposite films were effectively
increased up to 0.5 wt%, however, there were no significant improvement of properties in nanocomposite films at the
additional EFG loading. To maximize their performance of the nanocomposite films, further research is required to
enhance the dispersion of EFG and compatibility of EFG in HDPE matrix.
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Fig. 1. Scheme for the EFG preparation.

Table 1. Compositions for the HDPE/EFG nanocomposite films
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Sample code HDPE (g) PEgMA (g) EFG (g) Total (g)

Pure HDPE 300.0 0.0 0.0 0.0
HDPE/EFG 0.3% 298.5 1.5 1.5 33.0
HDPE/EFG 0.5% 297.0 3.0 3.0 66.0
HDPE/EFG 1.0% 294.0 6.0 6.0 132.0
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Fig. 2. FTIR spectra of the Expandable graphite (EPG), Expan-
ded graphite and Exfoliated graphite (EFG).
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Fig. 3. SEM image of the (a) Expandable graphite (EPG), (b) Expanded graphite and (c) Exfoliated graphite (EFG).
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Fig. 4. FTIR spectra of the HDPE/EFG nanocomposite films.
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Table 2. Thermal properties of the HDPE/EFG nanocomposite films

Sample code T,* (°C) T2 (°C) H,? (J/g) X2 (%)
Pure HDPE 133.1+0.3 113.1£0.1 168.4+1.1 58.6+0.3
HDPE/EFG 0.3% 133.9+0.3 113.5+0.2 184.5+1.2 64.2+0.4
HDPE/EFG 0.5% 135.5+0.4 115.940.1 186.5+1.2 64.9+0.4
HDPE/EFG 1.0% 134.4+0.5 113.240.1 172.8+1.2 60.1+0.4

*Melting temperature (T,,), crystallization temperature (T,), enthalpy (H,) and crystallinity (X.) measured by DSC.

Table 3. WVTR and Contact angles of the HDPE/EFG nanocomposite films

Sample code

Pyater vapor (70 P-m‘g/mz,dayatm)

Contact angle (°)

Pure HDPE 127+13 89.1+1.0
HDPE/EFG 0.3% 81+4 92.3+1.1
HDPE/EFG 0.5% 78+£5 97.4£1.5
HDPE/EFG 1.0% 85+7 90.1£1.9
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