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TABLE 1. O BSERVED .\II:-:nJU11 PRESSuRES .\);0 TEill'ERATURES OF DIA~lO);D 

FOR~L\TJO~ FOR SOliE '\lETAL-C . .\RBO~ SYSTEllS 

System 
Pressure' 
(kilobars) 

" Inconel"+Graphite 45 
'\In , Cu (12/1 wt. ratio)+ Graphite 48 
Cobalt+Graphite 50 
'\In, Co (12/ 1 wt. ratio)+Graphite 50 
'\In, )\Ti (12/1 wt. ratio)+ Graphite 53 
Xickel+Graphite 55 
Pt , Co (4/ 1 wt. ratio)+Graphite 55 
lron+G raphite 57 
'\[anganese+Graphite 57 
Tantalum+Graphite3 65 
Platinum+Graphite3 70 
Chromium+Graphite3 70 

Temperature2 

(0 C.) 

11-500 

14000 

14500 

14500 

14750 

14600 

15000 

14750 

1500° 
18000 

2000° 
2100° 

Hold Time 
(.\linUl e,) 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

1 The stated pressurcs are those mcasured at room temperature prior to ele\'ation oi 
tempcrature . .\Icasurements arc based on the ckctrical resistance values of the prl'5~un' 
induced transitions of 0.5 mm diameter hismuth and harium \\-ires encased in 3 mm diam · 
eter .\ gCI. Reference \'alues of 25.4, 26.9, 60 and90 kilobars ha \'e been used . .\Iargin of error 
is bclic\'cd to be approximatel~' I % at 30 kilohars, 3% at 50 and 5% at 70 kilo"ar~. 

'Temperatures at the loca tion of diamond [ormation are believed to he correct 10 

within 5% at 15000 C. and \\'ithin 10% in the vicinity of 2000° C. Thermocouples oi 
Pt-Pt (13% Rh) ha\'e been used. 

3 The geomet ry of reactants used in thcse cxperiments was that o[ an elongated metal 
rod em'eloped by a graphite sleeve. Some nickel contamination was experienced due to 
difTusion from the electrical contact disk (Fig. 3). The remaining experiments consisted of a 
vertical stacking of metal graphite-metal solid right circular cylinders. 

regular microstructure is fully differenl from both the residual bulk un
reacted graph ite and that in contact with but undissolved in the metal. 
figure 7(c) is an enlarged portion of 7(b). figures 7(d), 7(e) and 7(0 show 
specimens of es entially three dimensional single crystal recrystallized 
graphite ~bserved in pure platinum. The latter "'as reacted with graphite 
at appro:mnately 2000° C. at 80 kilobar5. ),"0 diamond was formed. X-ray 
diffra ctio n of reac tion products sho\H:cl only graphite and elemental 
platinum. Diamond has been readily '),nthesized with platinum contain
ing ,;mall amounts of nickel or cobalt. The lalter tend to reduce tempera
lure, and therefore, pressure requirements. 

The reaction mechanism in carbide forming solvents constitutes a 
sequent ial formation of ca rbon co mpounds with increasing stoichiometric 
carbon contenL! The sequence procel"u.', in the presence of excess carbon, 
to the formation of an " ultimate carbide" havin CT the hiCThest pos ible o · 0 

I Determined by analysis of residual products, 
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I ll •. ~ .. \ Ilow diagram illustrating the sequential nature of metal-carbon interaction 
I' .111 nn'"'' or ca riJOn) under high pressure as a function of temperature. The designated 

, '1' !, l' or "",(" is tentative. 

'.,i. hillll1 l"lry uf ca rbon. The latter, again in the presence of excess car
'" 1. <k(!)In p0O'l"'; to the next lower carbide with the liberation of free 

, 1:\'''11 ;11111110'. The chemistry is regenerative by reaction of the "lower 
rl i,k " dl"co mpo:;ition product with additional unreacted graphite. The 

.. ','ll'l1n' IwO' been ob. en-cd both for pure iron l and manganese,! as well 
,\ rIJll1illl11 and tantalum both co ntaininfT small amounts of nickel. 
t 0 

'I.:, I \\"a..; added to the latter two so as to reduce PT requirements to 

'l'"rl" rcadil y manageable range. 
IOJ vi, w of the mecha ni,;m described above, the reaction philosophy of 

• Illl' G!timate carbidcs" ohservcrl in the iron-carhon and manganese-carbon systems 
:.\ 1'- r \":Ilucs cO\'crcd corrc,pond to FeC and ~InC. respectively. 


