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DIAMOND SYNTHESIS: OBSERVATIONS ON THE
i ' MECHANISM OF FORMATION

AL AL Grakmint axp J. E. T\'Dr.\'c;é, U.S. Army Electronics Research
and Development Laboratory, Fort . onmouth, New Jersey.

ABSTRACT

A brief history of diamond synthesis, as well as instrumentation cap
ing the cyperiment, are given. The direct conversion of graphite to
transicnt pressure and high adiabatic temperature is reviewed, Curren

1 Yions of the mechanism are discussed. Studies performed at the U,
g Research and Development Laboratory

able of accomplish-
diamond by severe
t tentative explana-
S. Army Electronics
on several metal-carbon, metal-carbon-silicate,
ind carlen nonmetallic sl svstems are described and data presented. A mechanism of
] wrmation is proposed for synthesis performed under relatively static high pressures and
neh tempentures; namely, crvstallization from solution. Supporting evidence is given.
Mhe use of sec ondary chemical reactions in diamond formation processes also is described,
rresented on correlation of laboratory data with the genesis of natural
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INTRODUCTION

The fiest cetione HHempt by man to create dj
Wately MY vers guny (Hannay, 1880). A second
tars later by Mbois<an (1894)

amond occurred approxi-
venture was reported 14
. The first substantiated synthesis was
Vit February of 1933 by the General Electric Company Re-
el 1.1 ratory, S hvnnl;uly, N: ¥, (Rundy et al., 1935), Shortly
rtealive, w second stiovess was reported by the Swedish firm of All-
S Svenska Elekiriska .-\klicbulugc! (1955). Data on the third
3‘ e ndeny Wnthesis, by the U, §. Army Electronic Research and
Y oevelopment l.‘shur.ltnr.\', was published 3 years later (Giardinj ¢f al.,
1 G0 Within a few years, therefore, this significant minera] which with-
rod duplication for <o long, became o routinely producible material,
Althoueh the production of diamond has been reduced to practice, a
undeestanding of 1he mechanisms of formation stil] js subject to dis-
wion. Tho. e two distine (hcrmml_\'n;nmicull_\' permissible physical-
Bave proven successful, The first, used by all refer-
cntinlly involves 4 reaction of carbon with an inter-
rreletively siaie high pre<ures and high tempera-
| Coined anethod, fips tnnounced by the Stanford Research
HWate of Menlo Park California (DeCarli g Jamicson, 1960), con-
- lir fransformation of graphite 14 diamond. The latter is
' “ubjecting graphite 1o 3 very high instantancous stress

“HBY explosive shock.
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)13 “~ has been recently re orted by
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0ration of anmnrc. N
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the Union Carbide
(Eversole, 1962), Rcl:lti\'(rly high tem-
48 reactions are carrjed out at surprisingly |o pressures,
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