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Preparation and properties of bamboo leaf/HDPE composites

ZHA Yao, RAO Jun, GUAN Ying, ZHANG Liping, GAO Hui
( School of Forestry and Landscape Architecture, Anhui Agricultural University, Hefei 230036, Anhui, China)

Abstract: [Objective ] The research aim is to improve add value of bamboo leaves. [ Method ] Novel composites
were prepared from ethanol treated bamboo leaves (Phyllostachys edulis) by both hot press molding and injec-
tion molding, using high density polyethylene (HDPE) as reinforcing agent and appropriate amount of addi-
tives. The structure and properties of the composite were characterized by fourier transform infrared spec-
troscopy (FTIR), X-ray diffraction (XRD), scanning electron microscopy (SEM) and thermogravimetric analy-
sis (TGA), and the effects of different contents of bamboo leaves on the properties of composites by the two
different molding processes were investigated. [ Result JThermal analysis results showed that the thermal stabili-
ty of the composites prepared by the two different molding processes increased with the increase of the relative
content of bamboo leaves. Mechanical property results indicated that the tensile modulus of composite prepared
by injection molding also increased with the increase of the content of bamboo leaves, while the tensile strength
decreased. When the content of bamboo leaves increased, the bending strength of the composite increased first
and then decreased. The maximum bending strength of the composites obtained by hot press molding and in-
jection molding reached 28.72 and 30.20 MPa when the bamboo leaf content was 40%. The bending modulus of
composites obtained by hot press molding and injection molding increased with the increase of the content of

bamboo leaves, and the maximums reached 1 564.92 and 1 696.15 MPa, respectively. The impact strength
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eradually decreased with the increase of the bamboo leaf content. [Conclusion] In contrast, the hot pressed
bamboo leaf/HDPE composite had more stable thermal properties, and could be a new environmentally friendly
material. [Ch, 7 fig. 2 tab. 22 ref.]
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Figure 1 FT-IR spectra of bamboo leaf, HDPE and its composite
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Figure 2 XRD patterns of HDPE, bamboo leaf and its composite
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Figure 3 TG and DTG curve of bamboo leaf, HDPE and its composite
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Figure 4 Bending strength and flexural modulus curve of bamboo leaf /HDPE composites
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Table 2 Mechanical strength of bamboo leaf /HDPE composites
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bamboo leaf /HDPE composite injection moldings
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Figure 7 SEM of bamboo leaf /HDPE composites of injection molding and hot pressing
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