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Fig. 6 Optical-microscope photographs of corn starch (a) and template before pyrolyzing (b)
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Fig. 7 SEM micrographs of C-template derived from phenolic resin with different contents of corn starch
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Table 1 Macro-properties of carbons prepared from phenolic resin

Starch contents/wt% Open porosity /% Bulk density/g-cm ™3 Effective density/g-cm ™3

0 36.3 0.874 1.386
3 38.9 0.827 1.299
15 54.2 0.751 1.633
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Peparation of Porous Carbon Template with Controllable Channels by
Phenolic Resin Pyrolyzing

CUI Zhi-Zhong!3, LI Di-Chen', QIAO Guan-Jun?; LI Ji-Shun®

(1. The State Key Lab for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049,
China; 2. The State Key Lab for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an
710049, China; 3. School of Mechatronics Engineering, Henan (University of Science and Technology,
Luoyang 471003, China)

Abstract: Porous carbon templates were prepared by pyrolysis of samples. The samples were
fabricated by filling mixture of phenolic resin and corn starch into negative molds with network
structure manufactured by stereolithography.. The network structure generated the channels in
pyrolysis process. Thermo-gravimetric-analysis (TGA) was applied to reveal the pyrolysis be-
haviors of photo-curable resin, phenolic resin-and corn starch. X-ray diffraction (XRD), Fourier
transform infrared spectroscope (FTIR) and scanning electron microscope (SEM) were employed
to characterize.and analyze the phase identification and microstructures of the carbon templates.
Open porosity and density of the carbon templates were measured by Archimedes principle. The
results show that the carbon template is noncrystalline materials. It is in partly graphitized
amorphous state, and has a turbostratic structure, and contains minim C-H bonds. With increas-
ing carbonization temperature, the graphitization advances. The pore phase includes channels,
macro-pores(d=10~50um) and micro-pores(d=1~3um). The channels could prevent the carbon

templates from breaking and cracking.
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