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Table 1 XRD results of nano-diamond

Grain size/(nm)

(hkl) d/(nm) Lo

L, L,
(111) 0.2062 2811 4.0
(220) 0.1260 849 3.4 4.2
(31D 0.1078 564 3.8

Note:L,— By Scherrer method; L, —By Wilson method.
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Table 2 Raw data and reduction results

(hkl) d/(nm) 0/ f |F|? J P L Lobs lg (Teae/Iops)
(11D 0. 2062 25.73 3.125 312.5 8.178 8 20425 2811 0. 861
(220) 0. 1260 45. 27 2.028 263.2 2.815 12 8891.5 849 1.020
(31D 0.1078 56.13 1. 824 106.5 2.974 24 7514.6 564 1.125
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Table 3 B data and Debye Characteristic Temperature of nano-diamond
tang B/(nm?*) T/CC) M/(10"*g) G x ®p/(K) O /(KL
0.54 0. 01989 20 19. 94 0.507  1.404 411.7 2200
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The Determination of Melting-Point and Debye Characteristic Temperature
of Nano-Diamond from X-Ray Diffraction Intensities

WEN Chao'*,SUN De-Yu?,GUAN Jin-Qing*,LIU Xiao-Xin*,LI Xun?,
ZHOU Gang®,LIN Jun-De* ,JIN Zhi-Hao'

(1. State Key Laboratory Mechanical Behavior of Materials ,
Xi'an Jiaotong University , Xi'an 710049 China;
2. Northwest Institute of Nuclear Technology ,Xi'an 710024 ,China)

Abstract: The melting-point of nano-diamond was reported in this paper. The Debye characteristic
temperature of nano-diamond was calculated based on X-ray diffraction intensities by the methods
introduced by LU Xue-Shan and LIANG Jing-Kui. Its Debye characteristic temperature is 411. 7 K,
which is about one-fifth of the Debye characteristic temperature of bulk diamond single crystal synthe-
sized under high temperature and high-pressure condition. The melting point of nano-diamond is
2070 K calculated with Lindemann’s formula. The atom vibration amplitude, which deflected balance
position, increases two times or more. This leads to the increasing of activity of nano-diamond.
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