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Abstract: In an argon thermal plasma CVD system, diamond of metastable state was synthesized on molybdenum sub-
strate by chemical reaction of methane and hydrogen under atmospheric pressure. The analyses of SEM, XRD and
Raman Spectra shows that the morphology of deposited particle was transformed according to surface temperature of
substrate and concentration ratio of methane to hydrogen. Diamond was relatively well obtained when surface tempera-
ture of substrate was 890°C and concentration of methane ratio was 0.5 percents.
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Fig. 1. Schematic diagram of the experimental appa-
ratus.
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Fig. 2. Temperature measurement of substrate.
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Table 1. Experimental Conditions

Substrate surface Temp.
740~1030°C

Power
TkW

Ar flow rate Pressure

10 1/min 760 torr
Distance from nozzle
10~30mm
Deposition time
30 ~60min

CH, flow rate
0.05~0.1 I/min
H; flow rate

1~10 I/min

CH/H, Substrate

0.5~10% Molybdenum

3. 1. HELY} SAsTH|of mE
7% Ewel exv) 890°C, A#o] 7.0kW, 23
A7ro] 3044l 27 A oo et =g FE

v Wt w2 2243 A9E Fig 4014 Fig 77}

A Jebdgdet. Fig 45 46 g degr|d s

ul 2] W3l w2 morphology ‘ﬂfi}i e ot

HEet7) A Fx7b 05%, 1%2 2% A (2

H)HelE 9 vz FAY tholo }%E °JX}7} A%

53, debssst 5% A%, A A 2

A chojolEE wE uAHA L tlojolry F7

= oA8lar A= de AR tololEr

A7} & ol dgbsxs} 10%7) =9, o

ol wHo AAHHI glolAx wHejr FeE

vepdla slo =3, dgo)A $50] Sl ule,

A H gixbe] "ry) gadhes A Jehlix 9l

on, detsrst 05%9 A7 MR B dxE

vepllz oot $3A9 29 XA (Fig 5

Raman®3324(Fig 6)d g 24 54 2Azx=2

B ool oigk dEke] Fxulst 05% 9 A,

7] Moglell thololEr oJ(111)3 (220)He 3

A(Fig. 5. a)7} £A8+¢lct. Ramand-384 23

1360cm™ 2 2 1500~1600cm o EA5l= &

Aet 2 v AR 'hAhe Vepda] 93 13325em™

o] thololrr 349 a7t F FA et Sle

7«]037_1:;] 75;45] ] o 15} r,}o]o}il: 737(40] vLH

Z

"

0.

m&jﬂ i

ul
X

~—

EL ofN

o)

ol e A% & Aok wF v’ =} 1%
Al 74 tholetE=2] (111), (220)He| 7=(Fig.
5. b)7F Aztete} sj=e) YAE Fo] YelA|i Mo

o =7} veht ek, Ramand-A % (Fig. 6. b) &



Fig. 4. The effect of methane concentrations( Surface temp : 890°C, 760 torr).
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Fig. 5. X-ray diffraction patterns of deposited dia-
mond( Surface temp. : 890°C, 760 torr).
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Fig. 6 Raman spectra of deposited diamond(Surface
temp. : 890 C, 760torr). a) 0.5%, b) 1%,
c) 5%, d) 10%
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Fig. 7. The effects of methane concentrations on
particle size.
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Fig. 9. X-ray diffraction patterns of deposited dia-
mond( CH/H, : 0.5%, 760 torr). a) 820C,
b) 890°C, ¢) 1030°C
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