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Improvement of oxygen barrier of LLDPE film for food packaging film.
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Abstract 2 4?2 9 35

This research work has concerned a development of food packaging film from polyethylene with improved
gas barrier properties by mixing the polymer with nanoclay. The aim of this work is to investigate the effects
of types and content of the nanoclay on mechanical properties, physical properties, and oxygen transmission
rate (OTR) of the various polyethylene nanocomposite films. In addition, results from migration test of the
various nanocomposite films are also of interested. Experimentally, polyethylene was blended with various
Cloisite nanoclays and a compatibilizer in a twinscrew extruder, equipped with a sheet die. Results from
migration test revealed that level of residue remained after the extraction of various fims with food stimulants
are below the maximum limits of food packaging standard and regulation (N0.295) issued by the Minister of
Public Health, Thailand. It was also found that the highest tensile toughness value of the nanocomposite film
containing 3 phr of Cloisite25A is 13.7 J. This value is, however, lower than that of the normal polyethylene
film (16.6 J). In terms of oxygen transmission rate, it was found that OTR values of the nanocomposite films
containing Cloisite25A Cloisite93A and CloisiteNa are 62,790 cc].Lm/m2 day atm, 70,550 ccum/m2 day atm, and
73,920 cc},Lm/m2 day atm, respectively , whereas that of the normal polyethylene film is 1,145,376 cc}lm/mzday atm.
These correspond to OTR reduction of 94%, 93.8% and 93.5%, respectively. However, the above OTR value of
the nanocomposite film are still higher than that of the commercial food packaging product made from
PET/PE laminate, which is 11,000 ccp.m/mzday atm. In summary, it might be concluded that the most suitable

nanoclay for producing the nanocomposite polyethylene film with optimized mechanical properties, OTR and

migration level is the Cloisite 25A.
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