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Abstract: Synthetic HPHT gem-quality diamond is an important high-tech material. The necessary cata-
lyst in its growing process controls the product quality and also contains important clues to track the form-
ing environment and mechanism of natural diamond. In this paper, We collected 218 gem-quality dia-
mond samples, which came from three major manufacturers of high temperature and high pressure
(HPHT) diamond in China (denoted by HH, Z, J, respectively) , and compared their morphological
and spectroscopic characteristics. Among which, nine specific samples were selected to explore the syn-
thetic catalyst components by analyzing the effects of catalyst-caused impurity, for the purpose to reveal
the influence of catalyst change on the synthetic diamond during the growing process of the state-of-the-
art of gem-quality HPHT diamond producing in China. The results are summarized into three aspects: 1)
The catalysts of the colorless gem-quality HPHT diamonds mainly contain metal elements of Fe and Co,
while those of the yellow diamond mainly contain metal elements of Ni, Mn and Co, indicating that the
main nitrogen remover maybe Ti, Al and Cu elements. 2) Adding a single non-metallic element into the
catalyst makes more inclusions in the HPHT diamond with triangle pits and defects on crystal surface.
The synergistic doping of nonmetallic catalyst can improve the quality of diamond crystal. 3) Fe-Co sys-
tem is more suitable for growing II a type gem-quality diamonds than Fe-Ni system; Co replacing Ni can
reduce the Ni-related defects in crystals and improve the color grade of synthetic diamonds. These results

have significance for tracking the forming environment of natural diamond and the identification of syn-

thetic gem-quality HPHT diamond.
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Fig. 1  The features of typical HPHT diamond samples
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Fig. 2 The features on the surface of the HPHT diamond samples
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Table 1  Catalyst types and growth equipment of HPHT gem—quality synthetic diamond
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Fig. 5 Raman peak of HPHT gem—quality synthetic diamonds
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