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Influence of Different Contents of Polyhydroxy Polymers
on the Performance of Polyethylene Spontaneous
Modified Atmosphere Packaging Films

CHEN Daoye, DAI Fanwei, PAN Yingbin, CHEN Feiping, WANG Ling, CHEN Yulong’

(Sericultural & Agri-Food Research Institute Guangdong Academy of Agricultural Sciences, Key Laboratory of Functional
Foods, Ministry of Agriculture and Rural Affairs, Guangdong Key Laboratory of Agricultural Products Processing,
Guangzhou 510610, China)

Abstract: The low gas barrier and water vapor permeability of polyethylene (PE) packaging film limit the regulation of res-
piratory metabolism and humidity within the packaging environment. Consequently, this can accelerate the aging and mold
growth of fruits and vegetables. To enhance the gas barrier properties and water vapor transmission rate of PE bags, in this
study, PE served as the base material, with varying amounts of polyhydroxy polymers incorporated. The composite films
(PO, P2, P4, P6, P8) were prepared via melt blending and granulation blow film processes. Their structure, crystallinity,
optical properties, mechanical properties, and barrier performance were characterized to identify the optimal formulation for
spontaneous modified atmosphere packaging films. The results indicated that the P4 composite film exhibited increases of
82.38% and 222.84% in elongation at break (transverse direction) and water vapor permeability, respectively, compared to
the PE film. Its contact angle, carbon dioxide and oxygen permeability decreased by 21.46%, 10.59% and 34.24%, respec-
tively. In summary, the P4 composite film demonstrates excellent gas barrier properties and water vapor permeability. Its
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composition can readily create an environment characterized by low oxygen, high carbon dioxide, and low humidity, pro-

viding a theoretical basis for developing fruit and vegetable preservation films.

Key words: polyethylene; modified atmosphere; packaging film; air permeability; water permeability
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Table 1 Melting temperatures and relative crystallinities

of different composite films

SRS TR T, (°C) HIXTEE X (%)
PO 1145 40.96
P2 1142 42.66
P4 113.9 4436
P6 113.6 46.08
P8 113.3 47.78
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Fig.3 Infrared spectra of different PE composite films
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