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Microstructure of graphitized bamboo charcoal and
preparation and properties of its composite

YANG Li', LIU Hong-bol, ZHANG Dong-sheng2, DENG Cong-jing2, SUN Xiao-shengl, CHEN Hui'

(1.College of Material Science and Engineering, Hunan University, Changsha 410082, China;
2. Planning and Design Institute of Forest Products Industry, State Forestry Administration, Beijing 100010, China)

Abstract: The microstructure of bamboo charcoal graphitized at 2 800 ‘C was investigated by SEM and XRD. The
bamboo charcoal/phenolic resin composite was prepared by compression molding technology, using bamboo charcoal
graphitized at 2 800 ‘C as the conductive filler, phenolic resin as the binder and carbon black as the additive. The
influences of the particle size of bamboo charcoal, resin content, adding way and content of carbon black, molding
pressure and curing temperature on the properties of the composites were investigated. The results show that it is
beneficial to improving the conductivity of the composites by increasing the particle size of bamboo charcoal, carbon
black content and curing temperature, but the mechanical properties, porosity and absorption change more or less. With
the increase of the content of phenolic resin, the flexural strength of the composite increases, in contrary, the conductivity,
porosity and absorption decrease. Increasing the molding pressure can improve all properties of the composite
simultaneously. The optimum particle size, resin content, carbon black content, molding pressure and curing temperature
should be <75 pm, 30% (mass fraction), 5% (mass fraction), 280 MPa and 180 ‘C, respectively.
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Fig.1 SEM images of bamboo charcoal at different
heat-treating temperatures: (a) 900 ‘C; (b) 2 800 C
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Fig.2 XRD patterns of bamboo charcoal powers at different
heat-treating temperatures: (a) 900 C; (b) 2 800 C
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Table 1 Influences of particle size of bamboo charcoal on

properties of composite

Particlesize - puctivity T <" Porosity/ Absorption/

of bamboo (Sem™) strength/ o o
charcoal/um MPa
<44 7.95 40.16 2.21 1.84
44~75 8.58 43.41 2.93 2.27
<75 8.50 34.32 4.66 2.89
75~150 9.74 29.75 5.73 3.56
=150 8.57 28.26 6.87 4.28
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Fig.3 Effect of resin content on conductivity and flexural

strength of composite
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Fig.4 Effect of resin content on porosity and absorption of

composite
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Fig.5 Surface metallographs of composite bipolar plate with
different mass fractions of resin: (a) 30%; (b) 50%
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Fig.6 SEM images of composites under different carbon
black contents and adding ways: (a) Carbon black in filler, 5%;
(b) Carbon black in resin, 5%; (c) Carbon black in resin, 12.5%

Table 2 Influence of adding way of carbon black on properties of composite

Adding way Density/(grem ) Conductivity/(S.em ') Flexural strength/MPa Porosity/% Absorption/%
Adding in resin 1.55 8.27 38.71 4.49 2.74
Adding in filler 1.52 6.83 27.12 6.76 4.16
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