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Diamond has been synthesized on polycrystalline graphite substrates by thermal CVD using mixtures of methane and
hydrogen. The results show that the growth features of diamond depended largely on the total pressure when other

conditions were the same.

1. Introduction

Diamond has various excellent properties such
as extreme hardness, high thermal conductivity,
good optical transparency and high electrical resis-
tivity. With properly doped impurities, diamond
could be a high temperature semiconducting
material. These properties have led diamond to
wide applications in the mechanical, electronics
and optical industries.

Diamond can be synthesized by the chemical
CVD method, plasma CVD method, electron
assisted CVD method and ion beam method,
among others. In this paper, we report how
diamond has been synthesized on a polycrystalline
graphite substrate by thermal CVD from mixtures
of methane and hydrogen, and describe the growth
features of diamond formed on a graphite substrate.

2. Synthesis apparatus and condition

Figure 1 illustrates a schematic of the synthesis
apparatus, which is similar to that originally re-
ported by Matsumoto et al. The reaction chamber
used was a silica glass cylinder 0.4 m in length and
45 mm in diameter. A polycrystalline graphite
substrate surface was mechanically polished, and
was then heated by furnace; the mixed gas was
decomposed by the heat of a tungsten filament just
above the graphite substrate.

The deposition conditions were as follows: sub-
strate temperature 720-780° C, methane concentra-
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Fig. 1. Schematic illustration of the thermal CVD apparatus.

tion 0.6%, total pressure 45.5-0.4 kPa, reaction
time 2 hours.

The deposits were studied by optical microscopy,
scanning electron microscopy (SEM), Raman
spectroscopy and X-ray diffraction.

3. Results and discussion

The deposits were characterized by X-ray diffrac-
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