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Abstract ¢ Ultrathin films were coated on low density polyethylene(LDPE) food packaging films by
plasma polymerization of methane, acetylene, hexamethyldisiloxane (HMDS0), and HMDSO+oxygen to
improve the barrier property of the LDPE films. The film coated in HMDSO +oxygen (flow rate: 0.6+
9.0 SCCM) plasma at 40 W for 10 min showed the highest improvement in the barrier property against
oxygen, reducing the permeability of oxygen as much as 18.6 times. The film coated in acetylene Glow
rate: 0.75 SCCM) plasma at 10 W for 10 min showed the highest improvement in the barrier property
against carbon dioxide and moisture, reducing the permeability of carbon dioxide and moisture as much
as 12.0 and 3.0 times, respectively. In addition, cherry tomato, cucumber, and mushroom (Flammulina
velutipes) wrapped with the coated films were kept fresh 1.5~3.0 times longer than those wrapped
with an LDPE film.

Keywords : LDPE food packaging film, improvement of barrier property, ultrathin film, plasma poly—
merization, freshness of food.
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Figure 1. A schematic diagram of an apparatus for the measure—
ment of gas permeance. A: pressure gauge, B: vacuum pump, C:
LDPE film, D: film support, E: vacuum chamber, and F: gas reservoir.
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Figure 2. Oxygen permeabilities of LDPE films coated in
methane (@, 1.5 SCCM, 5 min), acetylene(a, 0.75 SCCM,
5min), and HMDSO+0: (O, 0.6+9.0 SCCM, 10 min) plasmas
as a function of discharge power.

16
@
:ZE 14[
12+
&
[N 10+
<
S'E
o L st
SE
SIRY)] 6r
o 4_
8
5 2
Z
0 . . .
0 5 10 15 20

Time (min)

Figure 3. Oxygen permeability of an LDPE film coated in
acetylene (10 W, 5 min) plasma as a function of treatment time.
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Figure 4. Oxygen permeability of an LDPE film coated in
acetylene (10 W, 0.75 SCCM) plasma as a function of gas flow
rate.
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Figure 5. Oxygen permeability of an LDPE film coated in HMDSO+
02(40 W, 10 min) plasma as a function of Oo/HMDSO flow ratio.
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Table 1. Optimal Plasma Conditions for the Improvement of Barrier Property Against Gases and Moisture and Extent of Improvement

Permeating Optimal coditions Permeance Improvement
Species Type of Gas flow rate  Discharge power Treating time (cm®(STP)/cm® - cmHg - s, %)
plasma (SCCM) (W) (min) g/em® - s - 40 )

02 HMDSO +0, 0.6+9.0 40 10 0.74%1078 1860
COq Acetylene 0.75 10 10 5.20x1078 1200
H:0O Acetylene 0.75 10 10 1.82x1078 300
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Figure 6. Freshness of mushrooms (Flammulina velutipes) stored
in an LDPE film (@) and in LDPE films coated in HMDSO+0, (O,
0.6+9.0 SCCM, 40 W, 10 min) plasma and acetylene plasma (A,
0.75 SCCM, 10 W, 10 min) as a function of storage time.
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Figure 7. Freshness of cherry tomatos stored in an LDPE
film(®) and in LDPE films coated in HMDSO+0, (O, 0.6+9.0
SCCM, 40 W, 10 min) plasma and acetylene plasma(a, 0.75
SCCM, 10 W, 10 min) as a function of storage time.
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Figure 8. Freshness of sliced cucumbers stored in an LDPE
film (@) and in LDPE films coated in HMDSO+0(0, 0.6+9.0
SCCM, 40 W, 10 min) plasma and acetylene plasma(a4, 0.75
SCCM, 10 W, 10 min) as a function of storage time.
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