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Preparation and Performance of Graphene/Low Density Polyethylene Composite Film
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ABSTRACT: The work aims to discuss the effects of graphene (G) and graphene nanoplatelets (GN) on the mechanical
property, color, light transmittance and oxygen permeability of low density polyethylene film, with graphene/low density
polyethylene composite packaging materials as the research object. Melt-blending method was used to prepare gra-
phene/LDPE composites with different mass fractions of graphene, and the change in their performances was tested
and compared. The addition of G and GN could improve the elasticity modulus of LDPE film by 9%~50%, the transverse
and longitudinal tensile strengths by 2%~30% and the oxygen permeability by 10%~15%; and reduce the light transmit-
tance by 10%~60%. Because of the large surface area and high rigidity, graphene can significantly improve the mechani-
cal properties of LDPE material, such as tensile strength and elastic modulus, as well as deepen its color and reduce the
light transmittance of the film.
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FEEZR 7~10 pm, JEEEZ) R 3~5 nm, FLREH<10
m?/g, BEERSE=95%, pH X 7.0~8.0, K435
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Tab.1 The information of seven films

MR G H K WA (Biat 3 40) JELFE /mm P/ (mg-mm™)

0* 2% 4 LDPE i LDPE(100%) 0.046+0.002 0.97
1" G/LDPE & &K G(0.05%) 0.048+0.001 0.97
2* G/LDPE & &% G(0.2%) 0.045+0.002 0.98
3# G/LDPE & &K G(1%) 0.047+0.001 1

4" GN/LDPE & & I GN(0.05%) 0.050+0.001 0.97
5" GN/LDPE & & Jii GN(0.2%) 0.049+0.001 0.98
6" GN/LDPE & & i GN(1%) 0.049+0.002 0.10
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Fig.1 The effect of the G and GN content on the elastic mod-
ulus of composite films
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Fig.2 The effect of the G and GN content on the tensile
strength of composite films
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Tab.2 The color analysis of 7 films

R G5 AL Aa Ab AE
0 ~1.61£0.21 0.04£0.03 0.10£0.05 1.62+0.22
¥ ~5.93+0.45 0.25+0.01 0.84+0.02 5.99+0.45
2¥ —-16.55+0.88 0.52+0.04 1.73+0.08 16.64+0.89
3" —-60.97+1.2 1.41+0.02 2.28+0.09 61.03+1.20
4* —6.43+0.58 0.28+0.03 0.76+0.06 6.48+0.58
5% —16.55+1.16 1.38+0.03 0.54+0.08 16.61+1.69
6"  —48.84+1.04 1.57+0.04 1.94+0.10 48.90+1.04
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Fig.3 The effect of the G and GN on the elongation at break
of composite films
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Fig.4 The effect of the G and GN on the light transmit-
tance of composite films
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Fig.5 The effect of the G and GN on the oxygen permeable
of composite films
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Fig.6 Six different film membrane surface of scanning electron microscopy (sem) observations
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