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Abstract: The sub-micron size diamond powders are ideal abrasives for ultrafine rubbing and polis—
hing. However the synthesis and preparation of high—quality sub-micron size diamond powders are
still faced with lots of difficulties and challenges until now. High—quality diamond powders with sub-
micron size were synthesized successfully from naphthalene at a temperature of 1 700 °C and a pres—
sure of 11 GPa without using metal-eatalysts. The phase purity of the synthesized diamond powders
was extremely high. Most of the diamond grains were euhedral crystals showed well-developed crystal
morphology and dispersed to each other. The frequency distribution of the diamond grain size was in
positive skew distribution values of the mean median and mode were 158.1 221.5 262.5 nm

respectively. For lognormal distribution the expected value of the diamond grain size and the stand—
ard deviation were (243.3 £4.2) nm and ( 122.3 £5.4) nm respectively. Nearly 96% of the di-
amond grains were distributed in the sub-micron size range. It may provide an effective way for the

synthesis and preparation of high-quality sub-micron size diamond powders.
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Fig.4 SEM photographs of the precursor( a) and the recov—
ered sample( b) . (¢) is the partial enlarged image

of (b).
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Fig.5 Requency distribution of diamond grain size in the re—
covered sample. The black fringe columnar graph is
the frequency distribution histogram of the diamond
grain size( 1 005 diamond grains randomly selected in
Fig. 4( ¢) were used as the sample) . The curves of

green dark blue yellow light blue and red are the

frequency distribution curves fitted by Boltzmann

Gauss Logistics Lorentz and Lognormal methods

respectively.
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Tab.1 Values of the coefficient of determination( R-square)

for fitting the frequency distribution histogram in

Fig. 5 with different methods

Method R-square
Boltzmann 0.800 85
Gauss 0.950 39
Logistics 0.808 66
Lorentz 0.965 28
Lognormal 0.992 45
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