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Bamboo Fiber Surface Energy Analysis and Its Influence on Mechanical Properties of
Bamboo Fiber Reinforced Polypropylene Composite
Wang Chunhong, Liu Shengkai, Ye Zhanglong
(School of Textile, Tianjin Polytechnic University, Tianjin China, 300387)

Abstract : Surface modification of bamboo fiber was done by using alkali treatment firstly and coupling agent treatment lastly,
bamboo fiber reinforced polypropylene (PP) composites were prepared by means of non-woven and compression molding technology.
The surface energy, polar and dispersion components of the bamboo fiber modified by alkali treatment and coupling agent treatment
on the basis of alkali treatment were calculated separately through Owens-Wendt method, the effects of NaOH solution concentration
in the alkali treatment and silane coupling agent solution concentration in the coupling agent treatment on the surface energy of
the bamboo fiber were studied and the relationship between the mechanical properties of the composites and surface energy of the
bamboo fiber were investigated. The results reveal that with the increase of NaOH solution concentration, the surface energy of the
bamboo fiber increases and the tensile strength decreases. The mechanical properties of the composites are affected by the surface
energy and strength of the bamboo fiber treated by NaOH, when NaOH solution concentration is 5%, the composite has the best
comprehensive mechanical properties. Coupling agent treatment on the basis of alkali treatment with NaOH solution concentration
being 5% can increase the dispersion component of the bamboo fiber greatly, and with the increase of silane coupling agent solution
concentration, the surface energy of the bamboo fiber decreases. There is not corresponding relationship between the mechanical
properties of the composite and the surface energy of the bamboo fiber treated by silane coupling agent, when silane coupling agent
solution concentration is 3%, the mechanical properties of the composite are the best.
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