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Comparison on the Barrier Properties of Several Plastic Films for Food Packaging

ZHU Ai-ping, MAI Wei-ming, LIN Xi-kang
(Guangdong Zhongshan Supervision Testing Institute of Quality & Metrology, Zhongshan 528403, China)

ABSTRACT: The work aims to study the change of oxygen and water vapor permeability amount of plastic film for food
packaging with different thicknesses and materials, so as to provide basis and guidance for food packaging in the material
selection regarding the barrier property. The amounts of oxygen and water vapor permeability of plastic film were respec-
tively measured in the pressure difference method and cup method. With the increase of the thickness, the amount of
oxygen and water vapor permeability of the single layer plastic film decreased, and the barrier property became better.
Among such four single layer plastic films as PE, PET, BOPP and PA of the same thickness, the oxygen permeability
amount of PA was the lowest and PE's was the highest; and the water vapor permeability amount of BOPP was the lowest
and PA's was the highest. With the increase of composite film thickness, both its oxygen permeability amount and water
vapor permeability amount decreased, but the decrease gradually became smaller. When the thickness of the outer material
of the plastic-plastic composite film remained unchanged, the oxygen and water vapor permeability amount always
changed little with the total thickness. The oxygen and water vapor permeability amount of the EVOH plastic composite
film was relatively low, generally less than 5. The oxygen and water vapor permeability amount of the aluminum foil
plastic composite film was less than 1. Among the single layer plastic films, PA has the best oxygen barrier property and
PE has the worst one; BOPP has the best barrier property of water vapor and PA has the worst one. Among the composite
films, the barrier property of the plastic-plastic composite film mainly depends on the outer material. The alumi-
num-plastic composite film has the best barrier property. The barrier property of plastic composite film containing high
barrier material EVOH is better than that of the ordinary plastic-plastic composite film and its barrier property can be
comparable to that of the aluminum-plastic composite film.
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Tab.1 The oxygen and water vapor permeability amount
of single layer films of different materials

pum  m >d"0.1MPa)H)  (gm?*d")
12 17 485.3 32.8
20 11 860.6 22.9
PE 30 7016.4 16.5
50 2187.7 7.8
75 1620.7 5.7
12 1740.8 6.4
20 1323.5 4.6
BOPP 30 918.2 3.8
50 582.5 3.0
75 386.7 2.6
12 106.4 30.2
20 82.5 20.1
PET 30 62.8 14.3
50 25.2 7.0
75 14.1 5.4
oA 12 40.1 270.3
15 41.2 290.6
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Tab.2 The oxygen and water vapor permeability amount
of composite film

HFE?@%U ETE/ %%éﬁi/(cm3 7J(;.ﬁ/‘j\]‘£‘_ﬁ
pm  m >d 0.1 MPa) ') /(g m *d)
50 530.5 3.0
60 459.7 2.5
BOPP/CPP
80 358.9 1.9
90 326.7 1.8
50 799.8 2.9
}13,%}1)’11)5/ 80 550.3 2.0
90 429.6 1.9
50 40.6 6.8
BOPA/ 70 38.0 5.2
LDPE 90 37.6 3.9
110 36.2 3.5
90 36.7 3.4
BOPA/CPP
110 35.8 2.9
40 82.6 6.4
PET/CPP 50 75.4 5.8
60 68.9 4.8
50 88.7 5.6
PET/PE 60 73.3 5.2
80 69.9 42
40 82.6 6.4
PET/CPP 50 75.4 5.8
60 68.9 4.8
50 88.7 5.6
PET/PE 60 73.3 5.2
80 69.9 42
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Tab.3 The oxygen and water vapor permeability amount
of aluminized and AL foil composite films

5 2 1 JERE AR ER R/ (em? KRR ER
) um  m >d (0.1 MPa) ") H/(g m*d)

BOPP/

ooy 40 153.5 2.4
o0 96.4 1.7
\'EB?CPE; 60 4238 1.0
BOPPIVMPE 60 0.4 1.1
P ET/XII,\;I,P ET/ g0 0.5 23
PET/AL/PE 60 0.13 0.48
PET/AL/PE 70 0.11 0.39
PET/AL/PE 90 0.08 0.29
PET/AL/PE 110 0.06 0.24
BOPMALL 1o 0.08 0.20
PEgI/,f;L/ 60 0.12 0.45
PELAY 90 0.05 0.40
BOE%AL/ 60 0.07 0.51
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Tab.4 The oxygen and water vapor permeability amount
of composite films of different materials
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