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Preparation and Characterization of Nanosilver-Polyethylene Composite Films
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ABSTRACT: The work aims to study the properties of nano-silver composite films prepared by melt blending. Nanosi
Iver-polyethylene composite packaging films with different additives were prepared by melt blending and film blowing.
Particle size of nanosilver powder and silver in nanosilver-polyethylene composite films was characterized by scanning
electron microscope and the chemical bonds within the composite films were characterized by Fourier transform infrared
spectrometer. The effects on the color, light transmittance, oxygen permeability and water vapor permeability of the films
were examined after the nanosilver-polyethylene composites were prepared by melt blending. The results showed that
nano-silver powder and silver in the composite films were of different particle sizes, and the addition of nano-silver re-
sulted in no obviously new chemical bonds. As a result, the light transmittance of composite films was reduced by
3.9%~12.2%, the oxygen permeability was improved by 6.56~117.17 cm®/(m?-d-(0.1 MPa)), and the water vapor permea-
bility was improved by 0.038~1.791 g/(m*-d). The light transmittance of nanosilver-polyethlene composite film pre-
pared by melt blending is decreased, the oxygen permeability and water vapor permeability are improved, and no ob-
viously new chemical bonds are formed.

KEY WORDS: nanosilver; composite film; scanning electron microscope; infrared spectrometer; transmittance; oxygen
permeability; water vapor permeability
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Tab.1 The information of films

R G 5 TR 2 B WK =SB % DORERE /% JRE/mm B A 25
1 LDPE % i 0 0 0.055 0.007
2 LDPE+4 K AR 0 0.05 0.049 0.003
3 LDPE+HLE L F 168 0.12 0 0.056 0.006
4 LDPE+L AL 168+44 K 4R 0.12 0.05 0.057 0.005
5 LDPE+i % 1L 5 1076 0.03 0 0.057 0.006
6 LDPEHL A LI 1076+4 K41 0.03 0.05 0.056 0.005
7 LDPE+UV-P 0.5 0 0.058 0.007
8 LDPE+UV-P+4/ k£ 0.5 0.05 0.057 0.009
9 LDPE+UV-531 0.5 0 0.056 0.006
10 LDPE+UV531+40 K41 0.5 0.05 0.054 0.008
11 LDPE+944 0.05 0 0.058 0.006
12 LDPE+944+4 K £ 0.05 0.05 0.059 0.006
13 LDPE+622 0.05 0 0.056 0.005
14 LDPE+622+44 K 4R 0.05 0.05 0.057 0.004
15 LDPE+B900 0.15 0 0.056 0.005
16 LDPE~+B900+4 K 0.15 0.05 0.056 0.010
17 LDPE+UV-783 0.1 0 0.055 0.004
18 LDPE+UV-783+41 K 4R 0.1 0.05 0.057 0.006
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Tab.2 The information of the color of films

I 25 AL Aa Ab AE
1 0.54 0.15 0.97 1.12
2 -3.96 0.06 8.77 9.62
3 0.37 -0.20 0.88 0.98
4 -1.88 0.05 3.62 4.08
5 2.40 -0.27 0.74 2.53
6 -3.11 0.48 4.45 5.45
7 1.64 -0.31 1.49 2.24
8 -1.96 -0.22 6.37 6.67
9 0.81 —0.49 1.66 1.91
10 -1.26 0.22 5.03 5.19
11 2.15 -0.15 -0.03 2.16
12 -0.37 -0.42 233 2.40
13 1.66 -0.13 -0.08 1.66
14 0.36 0.11 2.16 2.19
15 2.08 -0.35 0.23 2.12
16 -2.18 -0.79 5.30 5.79
17 1.66 -0.23 0.58 1.77
18 -0.63 -0.41 433 439
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Fig.1 The effect of the nanosilver on the light transmit-
tance of films with different additives at 800 nm
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Fig.2 SEM images of nanosilver powder and nanosilv-
er—polyethylene composite films
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