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Abstract: Diamond film was deposited on Mo substrate at atmospheric pressure using a combustion flame appa-
ratus with the addition of H. With the substrate temperature, the nucleation density of the substrate was in-
creased. At temperatures above 1000°C, some of diamond was partly converted into graphite and etched by
hydrogen atoms. With an increase of the C,H,/O, ratio, the nucleation density was increased. But crystals were
cauliflower-shaped and a large number of amorphous carbon were deposited. With the addition of H, the nuclea-
tion density of diamond was increased by the improvement of surface activity. Diamond film of high crystallinity

was deposited by etching amorphous carbon. With an increase of deposition time, the thickness of diamond film
was increased.
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Fig. 2. SEM micrographs of diamond film deposited

at various substrate temperature(C,H,/0,=
1.07, H,/0,=0.3).
a) 830°C b) 900°C c) 980°C d) 1060C
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Fig. 3. X-ray diffraction patterns of diamond film
deposited at various substrate temperature.
a) 830°C b) 900°C ¢) 980 d) 1060°C
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Fig. 4. Raman spectra of diamond film deposited at
various substrate temperature.
a) 830°C b) 900°C c) 980°C d) 1060°C
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Fig. 5. SEM micrographs of diamond film deposited
at various C,H,/0; ratio(Ts=900°C, H,/0,=
0.3).
a) 0.97 b) 1.0 ¢) 1.07 d) 1.15
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Fig. 6. X-ray diffraction patterns of diamond film
deposited at various C;H,/0, ratio.
a) 0.97 b) 1.0 ¢) 1.07 d) 1.15
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Fig. 7. Raman spectra of diamond film at different
Csz/Oz I‘atio.
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Fig. 8. SEM micrographs of diamond film deposited
at various H,/0, ratio(Ts=900°C, C.H,/0,=
1.0).
a) 0 b) 0.3 ¢)05 d) 0.7
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Fig. 9. X-ray diffraction patterns of diamond film
deposited at various H,/0, ratio.
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Fig. 11. SEM micrographs of cross sections of diamond film deposited at various deposition time(T= 900 c,
C.H,/0,=1.0, H,/0,=0.5). a) 0.5hr b) lhr ¢) 1.5hrs d) 2hrs e) 3hrs f) 4hrs g) Shrs
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Fig. 12. Thickness of growth section of diamond film

deposited at various deposition time.
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