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ABSTRACT The Fe-based metal filin surrounding diamond and solvent metal, formed during
diamond synthesis at high temperature and high pressure (HPHT), have been investigated by means
of Mossbauer spectroscopy, and the catalyzing mechanism of the film was studied from Méssbauer
parameter differences between them. The results show that there are two phases containing iron atoms
in both the film and the solvent metal. Compared the y—(Fe, Ni) in the film with the y—(Fe, Ni) in the
solvent metal, the isomer shift (/S) in the former is higher than that in the later, and the hyperfine
field (By¢) is lower. So it is believed that there must exist 3d -electrons transition in iron atoms in the

~v—(Fe, Ni) in the film, from which the y—(Fe, Ni) in the film could be thought as a catalyzing phase
under diamond growth at HPHT.

KEY WORDS synthetic diamond, high temperature high pressure, metal film surrounding dia-
mond, Méssbauer spectroscopy, catalyzing mechanism
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Fig.1 Cross—sectional SEM image of a synthesized
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Fig.3 XRD pattern of the Fe-based metal film
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Table 1 Modssbauer parameters of the Fe-based metal film

Phase IS, mm/s QS,mm/s Bn, T A %
~—(Fe, Ni) 0.09 0.07 3040 240
FesC 0.20 -0.01 1920 760

Note: IS, QS, By and A refer to the isomer shift,
quadruple split, hyperfine field and area frac-
tion surrounded by propability curve, respec-

. tively
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Fig.4 Mossbauer spectrum (a) and the corresponding hy-
" perfine field (b) of the Fe-based solvent metal
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Table 2 Mossbauer parameters of the Fe—based solvent metal

Phase IS, mm/s QS,mm/s By, T A4, %
~—(Fe, Ni)  -0.05 0.06 30.90  20.9
FesC 0.20 0.01 19.00 79.1
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Fig.5 SEM images of the Fe-based metal film (a) and the solvent metal (b)
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