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Abstract—Diamond was synthesized on molybdenum substrate by chemical reaction of CHy and H; using the RF
thermal plasma. The main factors of the diamond synthesis are the CH4/H; ratio and the substrate temperature.
Experiments were carried out by changing the CHy/H; ratios from 0.2% to 4% and by changing substrate temperature
from 800T to 1100C. The substrate temperature was measured by the optical pyrometer. Diamond which has good
crystallinity and high density was synthesized, when substrate temperature was 1000C, and CH4/H, ratio was 0.5%.
Ball-like type was observed by increasing CH4/H; ratio and the substrate temperature. Diamond was synthesized
by using the organic liquid precursor, ethanol instead of methane and good quality diamond was synthesized when
the flow rate of ethanol is 0.1 ml/min.
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Fig. 1. Schematic diagram of experimental apparatus.
1. Generator(RF) 7. Ar gas(C : sheath)

. Plasma torch 8. CH, MFC
. CH, gas 9. H, MFC
. Hy gas 10, 11, 12. Ar MFC

. Ar gas(A : plasma)
. Ar gas(B : sheath)

13. Vaccum pump
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Table 1. Experimental conditions

Power 16-22 kW  Ar flow rate
A 4-12 //min
B 10-15 //min
C 10-15 //min
carrier 2 !/min
Frequency 49MHz CH, flow rate 54-108 ml/min
Pressure 760 torr H, flow rate 2.5 //min
200 ml/min
Substrate temp. 800-1100C CH./H, 0.2-4%
Substrate Molybdenum
Deposition time 1-2 hr  Ethylalcohol 0.1 ml/min
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Fig. 2. SEM for the different ratio of the CHJ/Hy(T,=1000°C, 760
torr).
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Fig. 3. XRD for the different ratio of the CH./H(T,=1000°C, 760

torr).
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Fig. 4. Raman spectra for the different ratio of the CH4/HxT,= 1000
°C, 760 torr).
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Fig. 5. SEM for the different substrate temperature(CHy/H; : 0.5%,
760 torr).
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Fig. 6. XRD for the different substrate temperature(CH4/H; : 0.5%,

760 torr).
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Fig. 7. Raman spectra for the different substrate temperature(CH,/H,
: 0.5%, 760 torr).
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Fig. 8. SEM(C;HsOH=0.1 ml/min,

T,=1000°C, 760 torr).
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Fig. 9. XRD patterns(C;H;OH=0.1 ml/min, T,=:1000°C, 760 torr).
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Fig. 10. Raman spectra(C;H;OH=0.1 ml/min, T,= 1000°C, 760 torr).
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