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Fig. 1 Schematic diagram of an underwater explo-
sion bomb for diamond synthesis
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Table 1 Experimental results

Experimental 1 2 3 4 5 6
Composition 8.5g HMX/).5g GRA 8g HMX/2 g DBNB 8g HMX/2g DBNB 10g TNT/0.5g DIA 5.6 8 AN/2.4g HMX 8gRDX/2gDBA
/0.5g PA /0.25gPA /0.5g DIA/0.25g PA /1gBN /0.5 PA
Charge weight, g 10 10 10 10 10 10
Density, g/cd 1.92 1.91 1.86 1.64 - 1.76
Dimmentions:
Diameter, o 20 20 20 20 - 20
Length, m 16.6 16.6 17.1 19.4 - 18.1
Initiator type Capb Capb Capéb Capb Cap6 Capb
Booster type 1 g Tetryl 1g Tetryl 1 g Tetryl 1 g Tetryl 1 g Tetryl 1g Tetryl
KHT calculations:
CJ Pressure, GPa 32.6 30.8 27.2 18.2 - 24.4
CJ Temperature, K 2907 3192 3120 3261 - 3116
Recovered diamond, g 0.05 0.18 1.05 0.35 0 0.03
Diamond yield, g 0.05 0.18 0.55 0 0 0.03

GRA:graphite, PA:paraffin, DBNB:2, 5—Dibromonitrobenzene, DIA:Diamond powder, AN:ANFO explosive, DBA:2, 4—dibromoaniline, C):Chapman — Jouguet condition
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Fig. 3 Electoron diffraction pattern observed in dia-
mond powders recovered from experimental
number 2 (Photo by courtesy of Dr. T.

0.5um Sekine)

Fig. 2 Transmission electron micrograph observed
in diamond powders recovered from ex-
perimental number 2 (Photo by courtesy of
Dr. T. Sekine)
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Fig. 4 x—ray diffraction pattern. A: Diamond of experimental number 2.
B: USSR ultra fine diamond (40—60A)
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Fig. 5 Calculated pressur vs temprature (Chapman Jouguet
condition) for synthesis of diamond in the tablel. The
solid line in the figure is a phase boundary for the dia-
mond graphite equilibrium
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Fig. 6 Diamond yield vs calculated pressure(Chapman Jouguet
condition)in the Tablel. The numbers on the open circeles
represent expresental numbers
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A Synthesis of diamonds by Underwater Explosion

by Senzo OINUMA®*, Takehiro MATSUNAGA*, Yoshio NAKAYAMA*
Mitsuaki IIDA*, Katsumi TANAKA*, Toyochika UEDA**
Masayoshi OMORI**, Fumio HOSOYA**

Diamond was synthesized by using an underwater explosion of explosive mixture of
various kinds placed in a cylindrical bomb with an open end. In underwater explosion in the
bomb, the explosion product pulsates with motions of expansion and contraction, and final-
ly stops the motion in the bomb. As a result, the products in the bomb were recovered easily
after explosion. The diamond was separated from the solid explosion products by acid
treatments. The powders were confirmed to be diamonds by X —ray diffraction patterns
and electron diffraction pattern. It was incidated that yield of the diamond depended on the
detonation pressure.

(*National Chemical Laboratory for Industry, 1 — | Higashi, Tsukuba, Ibaraki 305
**Tecnology development Center, Hosoya Kako Co. . Ltd. 1847, Osawa Sugao,
Akigawa City 197.)
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