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1>I.uro:\"o SYXTHESIS: OBSERVATIONS ON THE 
.\rECH:\XIS~r OF FORMATION 

. \ .. \ . (;1 \lW!XI .\XD]. E. TYDIXGs, U. S. Arlll)' Electronics Research 
(JIJd Dcr-rlo plI/ellt laboratory, Fort Alol/mouth, LV ew J erse)' . 

. \DSTR.ICT 

\ !.,id hiq"r." of diamond ~ynth e~:s. as well as instrumentation capable of accomplish_ 
i n~ tl,,· "'I~'lill"'''I, :lrC gi ven . The direct cO/H"ersion of graphite to diamond by severe 
Ir.lIl"'"1 pl. "!l rl' and high adiabatic temperature is reviewed. Current tentative explana

I Ii",., "f th· ", ... ll.Ini"ll arc di:'(·u,;;ed. St uclies performed at the U. S. Army Electronics t H,."". h .1Ilt! I)n ..,,,,,111"11 1 l.allOralor." on se\'cral metal.ca rbon, metal.carbon.silicate, 
lilt! '-III.,,, 1'"nnll'l:d/ic ""It "."51("IIIS arc dl'5criIJecl anrl data presented. A mechanism of 
·",.Il.\l/":1 I' "'III~''''''d jur ~ynl h ('"i~ pcrforml'd uncler re/atively static high pressures and 
II;.;h :,:: j~r.)IIII.·,; l1:tnwly. cr."~la lli/.'tion from solution. Support ing evidence is given. 
fl1r I. ,,- d ,<" '11".U~ (lwlIli .. ,,1 r<,actions in diamond formation processes also is described. 
\ , '" I • i", u" :,," i, I""',·nl.·" on ('orrdalion of lahora torr data wilh the genesis of naLural 1/ • ,I 

C \'TRODlTTlO :>/, 

'I', ,,,·1 'i r,IIO, .llr ,·/llpr I,y Illan ro cn'ate diam ond occurred approx i-
1,', " .'1/ ." r, ,I"., I Cl. ln nay, 1 ~I'O),:\ seco nd venture was reported I~ 
l',tr- 'I!, r I,y \ 1"i".ln I I ~()I ). Th c lir~t slIl)stantiatcd "ynlhesi" wa~ 

1". I.rll lry .,i I') .~':; ",I' r he (; l'nl'ral Electric Company Re
',If, I I ,r.':IIr.', ~. h'·I),. r.ldy. :\" . Y. ( C1l1ndy et 01., 1955) , Shortly 
"(. ", r ,. '" 'J!id 'III. ('" \\'a, rql()r1l:d by the Swedish firm of AII
:,'1:1 ""I ,LI 1',I,klri,k" :\ ktiL'lJOlaget ( 1955) , Data on the third 

i dq," !. I '.' l11h"i,. by Ihl' lC, S. :\nny Electronic Research and 
.) l \'<!"j'!I1"III 1.!!.ur,llory , lI'ao; publi"h(' d 5 years later (Giardini et at., 

r.ch. \\ ,I/rill ;a i,·w .vl·M-. (ill'rl'fore, thi,; signilica nt mineral which with
",,! ,I':I'Il"I IIO

!1 {II r "I I"ni!, iJcC:lIlll' a routinely producible materia l. 
,\!:I., .. :11 I!/t· I,r,"ftll lioll ,,{ diamond has been reduced to practice, a 

r I.r,,!, r",I'/,jill:: "i " 1" fllnh;llli'llls of formation s till is subject to dis

i" .. /' :' ,( (',111 d"'i'l,t tIH'rmfld.I·lIalllicaily )It.:rmissible physical-

, 
I'i: " . ; .• : , \. /.rll"l·n ' 11('"·,, fll/. Th e lir"t, used by all refer-

• 'lIi,"J ~ iun''''''';1 rl'al tioll of (arbo n with an int er
',. r,':: I,)y '!.lli. high pr'-lI re, a nd high tempera
• ! '''/. lir· r ;ln llollIH'cd hy (h,· Stanford R esea rch 

,ti 'I n!., P 'rk. ( ';Jiifllrui,1 ( f)d'a r/i .111<1 j arni""J Il , 1960), con-

• 'I',rlltrio ll of gr,lphi te ( 0 dia mol1d . Th e laltc r is 
/,\ ·, Ii,jl"lrin~ gr;lphitl: to a "a), high ins tantaneous s tress ",: 1.\·. 'l'l",i \'l' -hOI k . 

• I ; , /r;1' "n'n rtct nlly rtpo rt ed by the l'nion Carbide 
f ':-"'101 KII 1) .. (, •• :-"", \C, ( En·N)lc. 1962) , Rtlariwly high tem-

.: 'r,/:r1'J,!d' rl oll ti'IlI_ are ca rr ied (JIlt at :" lIrpris ingly low pressures , 
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