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Table 1 Experimental conditions and shock wave parameters of samples

Impact First shock Peak Shock

Shot Sample size 000 000/ 00 )
Sample velocity pressure pressure temperature

No. /(mmXmm) /(g/cm®) /(Y

/(km/s) /(GPa) /(GPa) /(K)
1047 A 18X 1.6 7.05 79 1.77 30.0 42 1670
1051 A J18%1.8 5. 66 63 1. 84 24.0 44 2690
1046 A 18X2.0 5. 81 65 1.77 23.0 42 2490
1044 A 18X 2.0 5.78 65 1. 98 27.0 48 2870
1059 A F18X2.0 6.48 73 2.01 32.0 49 2220
1065 B 18X 2.7 1.43 — 1. 44 8.2 32 600
1078 B J18X1.3 1. 43 — 1. 28 7.0 28 550
1079 B 18X 1.2 1. 49 — 1. 14 6.1 24 510

Note:pq is pressed sample density. The solid density of copper is 8. 94 g/cm®.
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Fig. 2 XRD patterns for sample B (a) and Fig. 3 Comparison of XRD patterns of phase- [ shock-
the post-shock samples(Shot No. 1079(b) , synthesized from sample A in shot No. 1046 (a)
1078(c),1078(d) and 1065(e)) and sample B in shot No. 1078(b) , respectively
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Table 2 Analysis of XRD data for phase- [

Calculated data

Observed data

No. B-Cs N, Phase-X
20 d/(nm) I/1, d/(nm) I/1, (hk 1) d/(nm) (hk 1)

1 18.17 0.4878 14 0.4885 (200)

2 18.99 0.4669 11 0.4671 (10D

3 21.45 0.4139 7 0.414 3 (—111D)

4 23.04 0.3857 20 0.3856 (—2001)

5 30. 35 0.2943 41 0.2941 (—12D

6 30. 80 0.2901 24 0.2907 220)

7 31. 30 0.2855 11 0.2860 (121D

8 32.22 0.2776 100 0.2772 100 (200)

9 34.15 0.2623 80 0.2624 (102)
10 35.51 0.2526 10 0.2527 (—202)
11 37.11 0.2421 33 0.2420 320
12 38.55 0.2336 2 0.2335 202)
13 40. 40 0.2231 19 0.2206 62 (1o
14 42.44 0.2128 15 0.2095 41 210
15 46. 58 0.1948 6 0.1922 56 (11D
16 50. 23 0.1815 S 0.1848 40 (300)

17 53. 34 0.1716 3 0.1716 (430
18 53.83 0.1702 3 0.1702 (—422)
19 55.12 0.1665 17 0.1671 (—431D)
20 56. 64 0.1624 22 0.1600 2 (220)
21 60. 00 0.1541 4 0.1538 10 310
22 63.09 0.1472 17 0.146 5 12 301
23 65.72 0.1420 3 0.1420 (403)
24 67.28 0.1391 2 0.1391 (—15D
25 71.91 0.1312 4 0.1332 17 221D
26 72.61 0.1301 6 0.1272 11 320
27 81. 69 0.1178 2 0.1202 12 002)
28 88.78 0.1101 3 0.1124 35 32D
29 89.63 0.1093 3 0.1081 17 41D

Note:8-Cs N,—Hexagonal cell with @=0. 640 nm,c=0. 240 nm;space group P3(143)™],
Phase-X—Monoclinic cell with a=0. 981 nm,b=0. 723 nm,c=0.561 nm ,5=95. 2° and V. =0. 396 6 nm’.
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A New Carbon Nitride Phase Synthesized by Shock Compression

LIU Jian-Jun',SEKINE T?,KOBAYASHI T*

(1. Faculty of Sciences ,Beijing University of Chemical Technology ,Beijing 100029,China;

2. Advanced Materials Laboratory , National Institute for Materials Science ,
1-1 Namiki, Tsukuba,Ibaraki 305-0044, Japan)

Abstract; To synthesize a carbon nitride with high density existing by theoretical prediction,a series of

shock recovery experiments up to =50 GPa were carried out on two nitrogen-rich materials of a

C-N-O amorphous precursor and dicyandiamide. The powder X-ray diffractions (XRD) of recovered

samples show that the carbon nitride composite phases are formed consisting of §-C;N, and a new

crystalline phase. The new phase is indexed as a monoclinic cell with ¢ =0. 981 nm,b=0. 723 nm,c=

0.561 nm,B3=95.2° and V., =0. 396 6 nm’. We considered that this new phase is formed to survive as

metastable species by extremely high quenching rate (=10° K/s) after transient shock-induced reac-

tion of these organic precursors and so shock compression may provide a novel synthesis route for va-

rious carbon nitride phases from appropriate rich-nitrogen organic materials.

Key words: carbon nitride;shock wave synthesis;metastable phases



