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Fig. 2 X-ray powder diffraction pattern Fig. 3 Standard curve of ingretial peak
of hBN-cBN standard samples intensity vs component concentration
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Table 1 The experimental data of hBN-c¢BN standard samples

¢BN % 95% 90% 80% 70% 50% 25% 10% 5%
Xenn/ Knon 19. 00 9. 00 4. 00 2. 33 1. 00 0.33 0.11 0. 05
IS /G | 18.23 8.68 4.19 2.25 1. 00 0.22 0.09 0. 04
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Table 2 Main feature of the seven types of hBN materials (length unit in nm)

T BNV

M| - U <ot0% — -~ — o~ — = =

M2 | 1000C 98% 0.48% <1500 0.3358 —  12.41 26.42 2.1289 0.2171 0.6716
M3 | 1500C 98% 0.48% <1500 0.3343 6.135 28.36 60.31 2.1266 0.2173 0.6686
M4 | 1800C 98% 0.44% <<6000 0.3351 3.035 20.83 44.32 2.1277 0.2174 0.6701
M5 | SHS 98% <0.10% <5000 0.3328 1.283 38.50 81.88 2.1268 0.2172 0.6657
M6 [>1900C 99% 0.08% <C4000 0.3330 1.000 31.46 66.92 2.1271 0.2174 0.6666
M7 | 1900C 99% 0.10% <5000 0.3337 1.336 35.46 75.43 2.1272 0.2174 0.6675
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Table 3 Conversion rate of hBN to cBN

sample M1 M2 M3 M4 M5 M6 M7

190 = 106 745 5175 4032 4649 4208
e — 12530 10012 4926 12210 5634 9072
IS0 /1% —  0.008 0.074 1.050 0.330 0.825 0.464
Koo/ X —  0.008 0.074 1.050 0.330 0.825 0.464
cBN%=1jf“£§hXh 0 0.8% 6.9% 51.2% 24.8% 45.2% 31.7%
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CONVERSION BEHAVIOR OF VARIOUS HEXAGONAL
BORON NITRIDE TO CUBIC BORON NITRIDE

Zhou Yanping, Yan Xuewei, Du Senlin,
Ma Xianfeng, Cui Shuojing, Zhao Wei
(Changchun Institute of Applied Chemustry, Chinese Academy of Sciences ,
Changchun 130022, China)

ABSTRACT Cubic boron nitride (¢cBN) is synthesized from seven kinds of the hexagonal boron
nitride (hBN) under a pressure of 4. 6GPa and a temperature of 1600°C with catalyst by using a
cubic anvil press. The contrast to the standard curve is made in the present work, and the conver-
sion yields of different kinds of hBN to ¢cBN are measured by powder X -ray diffraction. The rela-
tive degree of three-dimensional order of various hBN raw materials is determined. Graphitization
index (@. I value), crystaliine grain size, and unit cell cell constants are calculated on data of
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XRD, and their effects on the conversion yields of hBN to ¢cBN investigated. The hBN with bet-
ter crystallinity and smaller crystalline grain size shows higher conversion rate to ¢cBN. On the
phase transformation from hBN to ¢cBN, we suggest a direct conversion with two-dimensional nu-
cleation as a possible mechanism. The theoretical description based on the homogeneous nucle-
ation mechanism yields resonable results according to the experimental data.

KEY WORDS 01BN, cBN, conversion, crystallinity, crystalline grain size.



