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Fig. 1 Sample assembly of experiments
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Fig. 3 Raman spectrums of yellow and black ¢BN crystals with different excitation wavelengths

(a) and (b) with wavelength of 514 nm,(¢) and (d) with wavelength of 830 nm
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Fig. 5 Raman spectrums of black ¢cBN crystals in hBN-LiH system with different excitation laser
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Fig. 6 The image of cBN crystal and its sketch map
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The Coloration Process Study on the Synthesis of cBN
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Abstract: Using hBN-LiH or hBN-Li; N-B as starting materials, we synthesied black ¢cBN crystals under
high pressure and high temperature. The results of Raman spectrum show that the reason why ¢BN
crystals become black is that the redundant B atoms get into them. The ¢BN crystal is synthesized in
hBN-Li;N-B system, and then we observe a trigonal shadow is formed clearly. This phenomenon
indicates that there are more B atoms from center to apex in cBN crystal, and the B atoms content
gradually decrease from center to edge. However, the color of ¢cBN crystal which is synthesized in hBN-
LiH system was from transparent black to opaque black directly,and the trigonal shadow does not be
formed. This phenomenon indicates that the B atoms as impurity diffuse equably in ¢cBN crystals. The
two circumstances illustrate that as an impurity atom,B has two kinds of distributions when it enter
into ¢BN crystal: one is centeral symmetric distribution, the other is uniform distribution. In this
paper,we analyze the reason why c¢BN crystals have different phenomenon above according to its
growth environment and its ability of excluding impurity.
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