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Table I Basic physical properties of Zr doped recrystallized graphite at room temperatune
T hermal Electrical
i Bending strength
7 doped Density conductivity resistivity
Materials " ope 5 -1 a/MPa
amount( Wt% ) | /(g cm ) N[ W(m- K)™ '] K (puQ m)
Graphite 0 1.99 235 111 8.33 24. 80 27.1 11.1
RGZr-3 3 2.08 266 128 6. 12 13.73 28.3 11.5
RGZr-6 6 2.16 290 155 3.52 8.22 29.8 13.5
RGZr9 9 2.25 350 168 3.28 6. 28 34.9 17.2
RGZr-12 12 2.35 410 200 3. 14 6. 22 38.7 18.5
Note: —parallel to the graphite layers: —perpendicular to the graphite layers
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Table 2 Crystalline parameters of Zr
doped recrystallized graphite (
. Degree of
/ 8
Materials do /'nm | La/ nm eraphitization/ %
Graphite 0.33617 123 91.0 ,
RG Zr3 0.33605 146 92.4
RGZr-6 0.33588 198 9.4 c
RGZr9 0.33571 306 9.4
RG-Zr-12 | 0.33560 475 97.7 (
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Research on microstructure and physical properties
of recrystallized graphiteby zirconium

QIU HaiPeng, SONG YongZhong, LIU Lang, ZHAI Geng-Tai
(Institute of Coal Chemistry, Chinese Academy of Science, Taiyuan 030001, China)

Abstract: The recrystallized graphite was prepared from filler of calcined coke & binder of coal-tar pitch and zirconium by
the hot pressing progress in order to investigate the effects of amount of zirconium on the thermal conductivity, electrical
conductivity, bending strength and microstructure of recrystallized graphite. Experimental results showed that the recrys—
tallized graphite with a amount of zirconium exhibited higher thermal conductivity, higher electrical conductivity and bend-
ing strength than the pure graphite by the same process- The dopant concentration of zirconium with 6wt% might greatly
decrease the electrical resistivity of recrystallized graphite, but more dopant zirconium changed electrical resistivity of re—
crystallized graphite a little. For the high conductivity direction, the thermal conductivity of RGZr-12 was 410W/ (m- k)
. Microstructural analyses revealed that the degree of graphitization of recrystallized graphite and coherence length of La
increased and layers spacing of microcrystalline decreased with increasing zirconium concentration. The degree of graphiti—
zation of recrystallized graphite was 97. 7% and coherence length of La was 475nm when the amount of dopant zirconium
was 12wt% . Composition analyses indicated that zirconium added to the carbon substrate was in the form of ZrC precipi-
tates by XRD and SEM. The mechanism of the solution-precipitation using liquid solvent could be explained the catalytic
mechanism of zirconium dopant servers as catalyst to accelerate the graphitization of carbon substrates.
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