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Fig.1 IR-spectra of HA particles before (a) Fig. 2 TGA graphs of HA particles before (a)
and after (b) grafted with PLA and after (b) grafted with PLA
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Fig. 3 SEM images of CF before (a) and after (b) oxidated by HNO; in the composite
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Fig.4 The dependence of shear strength and HA Fig.5 Changes in shear strength during the degradation

content in CF/HA/PLA composites in PBS at 37°C of the CF/HA/PLA composites
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Fig. 6 SEM images of fracture faces of the CF/HA/PLA composites degraded in PBS for 1 week (a) and 16 weeks (b)
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Preparation and Mechanical Properties of Carbon Fiber
Reinforced Hydroxyapatite/Polylactide Biocomposites

SHEN Lie, QIAO Fei, ZHANG Zhi-yan

(Department of Polymer Science and Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: In order to improve the interaction and adhesion between hydroxyapatite (HA) particles,
carbon fiber (CF) and polylactide (PLA), the HA nano-particles were surface grafted by PLA and
characterized by IR spectra and thermal gravimetric analysis (TGA). The IR spectra showed a peak at
17407" indicating the absorption of carbonyl, and the grafting ratio was determined by TGA analysis
to be about 5%. After oxidation treatment by nitric acid, the surface of the carbon fibers became
rougher, which increased the adhesion between the polylactide and the carbon fibers. Carbon fiber
reinforced HA/PLLA composite was then prepared by solvent blending-thermal press method. The
shear strength changes of the composites versus the HA content and in vitro degradation were further
investigated. As the HA content increased, the shear strength also increased with a peak strength
observed at 340 MPa. After in vitro degradation in the phosphate buffer solution (PBS) at 37°C, the
shear strength leveled off around 190 MPa and showed a good maintenance of mechanical properties.
Gaps between the PLLA matrix and carbon fibers were observed from the microstructure of the
composites after degradation.

Keywords: polylactide; carbon fiber; hydroxyapatite; shear strength; in vitro degradation



