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Table 1 Comparisons of diffraction data for the product B,the raw material and g-C; N,

The product B Cs Ng Hy g-Cs N,
d/(nm) 1/1, hkl d/(nm) 1/1, hkl d/(nm) 1/1,

0.84182% 17 001 0.671 100

0.544 01 16 110 0. 591 10

0.49951" 15 011 0. 501 65

0.41373" 30 210 0.410 25 100 0.41067 2.6
111 0. 404 20 101 0.35042 9.9

0. 340 88" 77 202 0. 347 70

0. 33360 ® 100 002 0. 336 90 002 0.33602 100. 0
112 0. 330 15 200 0.20533 3.8
211 0. 310 40 201 0.196 37 19.1
310 0.2998 10 202 0.17521 3.9

0.29117" 24 121 0.2940 5 004 0.16801 7.2
112 0.2683 5 203 0.15137 6.1

0.24506" 14 402 0.2455 10 220 0.11855 4.8

0.22795% 13 412 0.2344 5 222 0.11180 8.0

0.204 04 17 0.2243 5

Note: (1) The interplanar spacing of the raw material; (2) The interplanar spacing of carbon; (3) The interplanar

spacing of intermediate phases.
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Fig. 2 Electron diffraction patterns corresponding to intermediate phase in the product B
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Fig. 4 FTIR spectra of the raw material

and the products
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Fig. 5 XPS N 1s(left) and C 1s(right) core-level spectra of the product B
(Where A.B and C.D.E denote different partitioned peaks of N 1s and C 1s,respectively)
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Table 2 Analysis results of XPS spectra of the product B

XPS B.E./(eV) Areas of peaks/(cps * eV) FWHM/ (eV) Intensity/(cps) Bonding states
284. 4 8556. 6 1. 43 4760. 1 Cc—C
C s 286.0 8241.1 2.42 2695.5 C(sp*)—N
287.7 7919.7 4.15 1517.2 C(sp?)—N
N1 398.1 932.9 1.52 482.1 C—N=C
s
399. 3 1010.7 2.11 378.9 C(sp*)—N
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Study of the Products of C;N¢H, Treated at
High Temperature and High Pressure

YAO Li-De"?, YU Ri-Cheng'» LI Feng-Ying' » LIU Zhen-Xing' »
LI Ji-Xue? ,JIN Chang-Qing'

(1. Institute of Physics ,Chinese Academy of Sciences ,Beijing 100080,China;
2. Department of Material ,Changchun University of Techonology ,Changchun 130012,China)

Abstract: A black-brown powder was synthesized from melamine (C;N;H;) by means of high temper-
ature and high pressure. Based on the analysis of X-ray diffraction patterns,the powder is composed of
some un-decomposed raw material,carbon and intermediate phases. The existence of the intermediate
phase with long periodicity along one direction is confirmed from transmission electron microscopy ob-
servation;Scanning electron microscopy shows many block tissues,in which a few holes exist; The a-
tomic ratio of carbon and nitrogen is determined as 3. 27 : 1 in the powder from the measurement of
Energy Dispersive X-ray Analysis. The high content of C is caused by the existence of carbon decom-
posed from the raw materials. In addition,the chemical bond states are investigated by Fourier trans-
form infrared spectroscopy and X-ray photoelectron spectroscopy. As a result,the main bond styles in
the powder are described as C(sp*)=— N and C(sp*)—N.

Key words: carbon nitride; high temperature and high pressure; C;N; Hg ;bond styles



