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Fabrication and characterization of polyglycerol fatty acid ester/biaxially
oriented polypropylene antifogging film
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Abstract: Objective The surfactant polyglycerol fatty acid ester (PG-
FE) was used for surface modification of biaxially oriented polypro-
pylene f{ilm (BOPP) to perfect antifogging performance. Methods
Used PGFE as an antifogging agent to prepared PGFE/BOPP anti-
fogging film using a coating method. The present study was
conducted to investigate the influence of different levels of PGFE on
the antifogging performance, mechanical, optical, air and moisture
permeability of BOPP film. Results Different levels of PGFE were
coated on the film increased its tensile strength and haze, but reduced
its light transmittance, oxygen permeability and water vapor permea-
bility. The results showed that the PGFE/BOPP f{ilm has a perfect
potential for application as an antifogging packaging film. which de-

picts along lasting antifogging performance, high-quality mechanical
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stability when the content of PGFE is 2%.
Keywords: polyglycerol fatty acid ester; biaxially oriented polypro-

pylene film; coating; antifogging film
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Table 1  Weight change of PGFE / BOPP antifogging film before and after coating

PGFERJE /% WHimi VR EL /¢ WA THEL/g T/ g Wi AE/ %

1 0.638 540.020 9 0.648 340.021 3 0.009 840.001 2 1.530 0+0.001 9

2 0.682 540.015 5 0.702 740.018 4 0.020 240.004 0 2.960 040.005 5

3 0.663 84+0.009 9 0.687 240.011 5 0.023 440.004 1 3.520 0£0.006 1

4 0.711 240.026 3 0.741 940.028 4 0.030 740.003 1 4.320 040.003 6

%2 PGFE/BOPPBiEHEMBELEREE
Table 2 Transmittance and haze of the PGE/BOPP antifogging film

30 min /KRG &R/ %

50 C 70 C 90 C

PGFEWIZ/ % BEuR/% EB/ %
0 90.7004+1.123  0.18040.041
1 85.670+1.036  5.79040.413
2 84.3204+1.084  7.51040.312
3 81.200+1.172  8.82040.344
4 80.350+1.119  10.27040.713

45.120+1.857
86.570+1.515
88.470+1.772
85.620+1.672
76.7104+1.527

52.24041.359
88.200+1.452
91.78041.651
88.730+1.297
77.6104+1.869

67.82041.566
85.720+1.136
89.140+1.091
87.530+1.148
84.120+1.185

(a) 70 C, 7J<@‘ﬁﬁ (b) 50°C, /K¥#30min

Figure 1
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Pictures of antifogging experiment after 2% PGFE coating

JKI30 min (d) 90°C, /K30 min
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% 3 PGFE/BOPP BiEHEMSIE (60 C) s

Table 3 Persistent period at 60 ‘C of PGFE/BOPP
antifogging film

2153 = 1% 2% 3% 1%

FEROH 3 min 45 h 68 h 71 h 56 h
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Figure 2 Mechanical properties of the PGFE/BOPP

antifogging film
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80.35% ; B /KR 30 min J& , B 55 W B35 6 % A5 i i, a8
FI M5 L R 0 R M, PGFE ¥k BEAE 3% Lh 1N . b 35 e BiF
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Table 4

Water vapor permeability and oxygen transmission

rates of the PGFE/BOPP antifogging {ilm

AARERL /0 em® « KEEL R/ (X107 g -

45

m2ed ! e MPa™ 1) m-les !l ePal)
73 1347.913 0.57240.031 4
1% 1 134.812 0.52040.038 4
2% 915.368 0.50240.040 2
3% 905.621 0.46140.045 2
4% 862.805 0.45240.011 4
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JETE 296 LAPA 0 A 568 32 BB PGFE ¥ J32 Ay 38 Jom i 38 O DB
ZUM IR BE PGFE ¥ BE i 8 K T ARG Wk 2 ) 206 ) PGFE/
BOPP 5 5 M IR 47 58 B2 fe RO 147.91 MPa, Wi 2 < R f
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