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Fig.1 Characterization of different carbon sources: (a) particle

size distribution and (b) XRD pattern
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Fig.2 XRD patterns of products synthesized with different carbon sources at different temperatures for 20 min:

(a) pitch powder, (b) superfine graphite, (c) active carbon, and (d) petroleum coke
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Table 1 Properties of the CaBs powder mixtures with different processing conditions

Sample No.  Type of carbon ~ CaCOs/B,04/C ratio  Lattice parameter/nm  Free carbon/% Total boron/%

P Pitch 1:3.2:12.5 - 0.81 53.31
SG Superfine graphite 1:3.2:12.5 - 5.80 42.03
AC Active carbon 1:3.2:12.5 - 2.04 47.46

PC Petroleum coke 1:3.2:12.5 - 4.21 44.25

P1 Pitch 1:3.2:11 0.414497 0.67 48.62

P2 Pitch 1:3.2:115 0.414493 0.79 47.36

P3 Pitch 1:3.2:12 0.414512 0.97 47.58

P4 Pitch 1:3.2:12.5 0.414549 1.38 53.59

Spot A e Spot B f Spot C g
B Ca
=) B
§ | Ca
g Ca C
= ca
a Ca I a
aGa . L.-NL el
0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
Energy/keV Energy/keV Energy/keV
Kl 4 RAARBRIEZ 1700 ‘CALEE 20 min J5 & i CaBs ¥4 1) SEM R i & EDS Rg it
Fig.4 SEM images (a~d) and EDS spectra (e~g) of products synthesized with different carbon sources at 1700 ‘C for 20 min: (a) P,
(b) SG, (c) AC, (d) PC, (e) spot A in Fig.4a, (f) spot B in Fig.4b, and (g) spot C in Fig.4d
; Fig.5 Particle size distribution of synthesized CaBg powders at
6l —— 1700 "C/20 min 1700 °C for 20 min using pitch as a reducing agent
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Effect of Carbon Source Species on Synthesis of CaBg Powders via Induction Heating

Xu Huan, Wang Xitang, Wang Zhoufu, Ma Yan, Liu Hao
(The State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: CaBg powders were prepared by the carbothermal reduction method in a medium-frequency induction furnace, using CaCO3 and
B,03 as raw materials, using pitch, activated carbon, ultrafine graphite, petroleum coke as reducing agents separately. The effects of the
carbon source species on the phase composition, particle size distribution and microscopic morphology of CaB¢ powders synthesized by
heating were studied. The results show that the reaction time is obviously shortened by induction heating. When the pitch and activated
carbon are used as the carbon source, high purity CaBs powders can be obtained at 1650 <C for 20 min. The grain size is approximately
10.9 um with a regular cubic shape when using the pitch as the carbon source. However, when the ultrafine graphite and petroleum coke
are used, the grain size of CaBg is relatively small, and lots of purity exist. When the petroleum coke is used, there is an obvious hard
agglomeration between the CaBg grains. An appropriate excess of carbon can improve the purity of CaBs.

Key words: carbothermal reduction method; induction heating; CaB¢ powders; microscopic morphology
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