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Slaw -on's earlier work on ca rbon recrystallization appears to havc btUI 
sound (Sla \\'so n, 1953). Had the decomposition of t he mercury-cOl rh('11 
system, HgC2, bctn su ~ccpt ibl e to greatcr experimental control, synthl"t i. 
diamond might wcll havc resulted. 

Typical examplcs of each class of solvent is given in Fig. 8. The 110 \\ 

diagrams illu ~trate th e ca~e of a simple binary solution (Xi-C), as \HI! 

as that for a quasi-simple solution (the probable unstable ca rbidt . .; of 
cobalt , C0 3C, C02C, and possibly CoC). ~langanese and iron are rern:
~e n ta I ivc of solven ts yielding residually stable carbides. 

Pres,;urc-temperature diagrams are given in Figs. 9 and 10 for tht 
nickel-carbon "yslcm and the manganese-ca rbon system, respccti\·l"I\" . 
Both includc thc Berman and Simon data for thc ca rbon-carbon sys t t~). 
Estimated limits of trror are included. Slightly different \·a lues han btu) 
reported recently by Bundy, e/ al. (1961) for the nickel-carbon Systl"lll. 
The dilTerencc may bc explained on thc basis of variation in mea surellltnt 
due to the differential elastic a nd the rm al chara cte ristics of compll \ 
reactio n cell design. DilTere nt materials transmit pressure and heat \\ith 
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FIG. 9. Composite pressure-temperaturc diagram for tho: systems carbon-carbon and 
nickel-carhon. rrc~su re \·;tiue, ;tTl· rl"ierre<l to the hisllluth tran:,itinn-, taken at 25.-1 , 26.9 
and 90 kilobars and that for IJariuIn ,It 60 kilobars. Temperature values wcre determined 
by thermocouple measurement. 
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III ( '" '1u"itt: pre"url· ·tellli'"I:ltllrc diagram ior the S) stems carbon ·carbon and 

,.IrI",n I'r"'~lIrl· ,"alul's are rekrred to the hismuth transitions takcn at 25.4, 
,,, , !.doltar, and that illr harium at 60 kiloha rs. Temperature valucs were deter

• ' ;0 · I "m>l,ouplc measurement. 

,t :: . r, Ilt drlciencies . . -\n accurate ability to concurrently measure high 
i'- ' --'1r,·, ;111<1 tempera tures remains to be developed. 

!l :lrin:; Ihe cou r,;c of work on diamond, it has been observed that 
' 1.\ -:.d, 'Yllthe:-izec\ from both nickel a nd cobalt invariably contained an 

,:, rn.d lfllliam ination of th e meta l solvent. The degree of contamination 
\ ' 101 ,ry:-tal morphology) was found to be dependent upon t.he tempera

. . r, during cry:, tallizat ion. Th e presence of impurity generally could be 
-, "!, !~ tic-teCled by a visual di scolora tion in shades of yellow, green or 
, - .,. .\ more quantitative determination ca n be made eit.her by de-

: 1'1 't· ng the <1tgree of magneti sm, by analytical optical techniques, or 
: . t~ dilTraCl ion. Diamond grown from Fe or i\In solutions, on the other 

1. , "ttld bt made colorless a nd chemically pure. 
I '. i IlldanH: nla l cause for this difference in purity has been gleaned 

' : ':1. I -lutiy of ana lytica l data obtained from the spec trographic and 
: ' : dilTraction study of the diamond anel relat ed products from the 
r: J I, l hunical systems. Contamination is directly related to the degree 

I ill lural compatibility of phases present during crysta lli zat ion with 


