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Abstract  The diamond synthesis by combustion flame method strongly depends on the physicochemical
state of substrate surface. Especially, nucleation and growth of diamond crystal are remarkably affected
by carbon compound on the substrate surface. The present mvestiagtion has been performed on the in-
fluence of substrate carbon compound on the nucleation and growth of diamond crystal synthesized by
combustion flame method. As a substrate carbon compound for study. Mo.C and soot compound were
preformed on the molybdenum substrate by the same method. On the Mo.C preformed substrate, nuclea-
ton and growth were pronouncedly enhanced mainly by reductior. of incubation time for diamond nucle-
ation. Apparently, larger nucleation but smaller growth of diamond crystal occurred on the soot pre-
formed substrate compared to the Mo.C. It seems to be due o larger number of nucleation sites on the

soot surface consisting of fine structure carbon compound which acts as an obstacle of carbon diffusion.
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Fig. 1. Schematic diagram of diamond synthetic appa-
ratus by combustion flame method.
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Fig. 2. Schematic diagram for the deposition method on
the various pre-treated substrates.
(A) holding state and (B) depositing state.
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Fig. 3. Micrographs of the various pretreated Mo sub-
strates, (a) only polished with #2000 emery paper,
preformed with (b) Mo.C layer and (¢) soot layer.
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Fig. 4. X-ray diffraction pattern of the Mo.C layer formed on Molybdenum substrate.
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FFig. 6. Raman spectra of the diamond crystals synthes-
ized on the pretreated Mo substrates by combusion
flame method. (a) soot layer—and (b) Mo.C layer sub-
strates.
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Fig. 5. Micrographs of diamond crystals deposited on Axelg &2 @] £57¢ Mo 7lHelA
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with #2000 emery paper, (b) soot layer preformed Mo
substrate and (¢) Mo.C layer preformed Mo substrate.
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