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Structure and Properties of PLA / PE Composites Modified by Multi-walled Carbon Nanotubes

Chen Rongyuan, Yang Xiaozhuang, An Jiahao, Wan Yaohui, Han Lin, Zhang Zhonghou
(School of Material and Chemical Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China)

Abstract : Polylactic acid (PLA) / polyethylene (PE) / multi-walled carbon nanotubes (MWCNT) composites with different
MWCNT contents were prepared by melt blending method. The tensile and impact properties, the melting and crystallization behav-
iors, the dynamic rheological properties, and the morphology of the impact fracture surface of the composite samples were studied.
The results show that the addition of MWCNT to PLA / PE system can reduce the average size and size distribution of dispersed
phase, which improves the interface compatibilization between the PLA and PE. With the increase of MWCNT content, the notch
impact strength of PLA / PE / MWCNT composite increases firstly and then decreases, when the addition of MWCNT content is
0.5 phr, the maximum notch impact strength of the composite is 5.13 kJ /m’, which is 112.9% higher than that of pure PLA. The
tensile strength decreases first, then increases and then decreases, the elongation at break increases first and then decreases, when
the addition of MWCNT content is 1 phr, the maximum elongation at break of the composite is 22.43%, which is 241% higher than
that of pure PLA. In the composites, MWCNT promotes the crystallization of PE, while PE promotes the cold crystallization of PLA
components during the melting process, and there are obvious melting peaks during the melting process. The storage modulus and
loss modulus of the composite increase monotonically with the increase of the scanning frequency. The complex viscosity increases
with the increase of MWCNT content, when the addition of MWCNT content is 1.5 phr, the complex viscosity decreases. MWCNT
has little effect on the relaxation process of the macromolecular chains in the composites, and the thermal stability of the composite
is obviously enhanced compared with that of PLA.

Keywords : multi-walled carbon nanotubes ; polylactic acid ; polyethylene ; composite materials ; structure and performance
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