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FIG. 5 .. \n ~xample of d iamond growth from an iron -carbon system. ~ote the octa­
hedron protrudlllg Irol11 the top left. The crystal edge sholl'jng is approximately 2.7 
111m long. 

Since ca rbidcs of nickel and cobalt ca n be formed p erhaps som I 'fi 
tion is in order. ' c e c an ca-

The rea.ct io ns gc nerally required for their formation are of a m eta l-uas 
typc carn~d out at r ela tively lo\\" pressures and temperaturcs for :x­
t~llded p~nods (Hofer a nd P ee bles, 19-ti, a nd Hansen, 1958) . Thc respec­
!J\'C carbId es. r?portcd (Ni aC, coae and Co~C) arc of po\\"der form, of 
poor crystalltl1lty and reactive. They frequently find usc as catalytic 

JJ[.l.l/OS J) srNTIl ESIS 1403 

:, .1 :.:,111 - . ThL"Y arc cla:,;;ed as m etastable (Hansen, 1958) . The carbide of 
•. ,kd . \"i .C, abo ha,; been formed by solution of carbon in nickel. Tem­
i l r.!1 li n - U\"l"r 2000° C. at normal pressure are required, followed by 

r.q': .I I her mal quench to belo\\" 1000° C. 
1" 11 1I~ fa r, nL"i I her a recoverabl e nickel carbide nor micros tructural 

I \ id,IlCl: of I he cxi:;tence of such a compound has been obse rved in the 
.) .. IJ1l oIH\making range of pre 'sure a nd temperature. Evidence has been 
nll ll·d, 110\\'e \"c r, of a fre e nickel ca rbide in high pressure reactions 
,.l rri,d to Il:mpera tures far in excess of the limit for diamond growth, 
j"lluwl"d by rapid thermal q uench. The latter OC'currence corresponds to 
Ih L" ,'arboll ~olul i on in ni ckel at high temperature a nd normal pressure 
.I , -l rilll·d a])o \·c. The ca rbide is similarly considered unstable. 

R,·-id llal micro,;! ructures observed from successful di a mond experi­
J1ll"Il I- wilh the coba lt-ca rbon sys tcm indicate the probable occurrence 
of ;1 -..riL"" of cobalt carbides at high pressures. The la tter is in accord with 
I h, Lll I I ha I coball carbide(s) formed at norma l pressure are considered 
-li.:.:hll y ml)re ~Iable than those of nickel (H a nsen, 1958). Figure 6 shows 
. h f" .I i IT"rclll ,.;truct ural pa llerns most frequently observed. X -ray 
!it! r. ll li o n " ludil"~, ho\\"c\'er, have determined t he presence of only ele-
11l'llla l "ol>all and graphit e. Such ca rbides of cobalt that the microstruc­

I. rl - migh t indica te , therefore, are normally un~table. D ecomposition is 
"l11l'l,ll·. \"ole lhe ~ha rp ~egrcgation of constituents. ~o evidence of a 

;.l.ltil1l1 lll carbide has been observcd in work on the platinum-carbon 
v- ll"lll. 

()11 I h<: ba~is of diagnostic evidence from residual products, the mecha­
'i' lll of di amond synth esis in the case of non-carbide forming solvents 
,·tch :t- nickel o r platinum, or alloys thereof, apparently is that of simple 
i,lla ry (or It-ma ry, etc.) solution carried to supersa turation. That the 
! I l"r prc\"<l il ~ is e \"idenced by th e fact tha t dia mond growth is spontane-

.\ n idca of the d egree of carbo n solubility in nickel is given in Figure 7. 
I h" biter, 7(a), ,;ho \\"s a c ross section of a nickel plug heated to a "nor­

:: .. d " d ia mond gro\\"th temperature (1-175° C.) but maintained at a 
-li.:lttl y dc li r ienl pressure (-1-5-50 kilobars) for a period of 2 minutes. The 
\\ hIll' .l rL".1 i~ nickel and the gray is dissol\-ed carbon. The content of dis­
_,.1\.,, \ ( arbon in the react ion zo ne is approximately 36% by weight. On 

': ':' II III ic weight per cent basis, the latter \\"ould provide an a pproximate 
'( l Olllpo-iliona l formula. A similar degree of solubility has been 
I.-I r\'L"d for iron. 

_ T h.l t Ihe carbon \\";\ truly in solution is illustrated by Fig. 7(b ) and 
, , .. \!!.lin the whitc a reas a re ni ckel a nd the uray to black recrystallized 

I' 0 
:-"!I'.I I e (photog raphcd in crossed polarized light). The coarse and 


