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[ Abstract ]

gas was studied by thermogravimetry in order to understand the mechanism of the oxidation of that. The results indicate

The kinetics of reaction between the DC arc plasma jet CVD free-standing diamond films and oxygen

that the apparent order of the reaction is about 0. 63, and the apparent activation energy is 220kJ/mol. From the result of
X-ray and Raman we know that three stage mechanistic schemes are developed involving desorption of hydrogen and ad-

sorption of oxygen on CVD diamond surface, surface chemical reaction, and desorption of adsorbed species to CO or

Co,.
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Table 1 Processing parameters for diamond film deposition
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Figure 1 SEM micrograph and strength distribution from center
of $60mm CVD diamond film
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Figure 2 Weight loss of CVD diamond films versus time

as a function of temperature
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Table 2 Oxidation rate of CVD diamond film at different condition

AR/ (x10 M kg - mm 2 - s71)

/K
21% 0, 50% 0, 100% 0,
973 4.21 6.88 10.79
1023 17.91 28.67 46.33
1073 46.79 77.91 122.2
1123 118.91 — —
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Figure 3 Inr, versus InPO, of oxidation reaction of CVD diamond film
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Table 3 Oxidation reaction orders of CVD diamond film

/K
ik
973 1023 1073
AR RNIEE 0.62 0.63 0.64
M. Alam 241 T Ri38% n 0.58 0.57 0.63

.+ 21%0,
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23t o 50%0,
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Figure 4 Arrhenius plots of the apparent rate data
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Table 4 Activation energies for the oxidation of CVD diamond films

4k LBV FE/K Adbstt PTG/ (KT - mol ~1)
973 ~1123 21% ~100 %0, +N,,101325 Pa,1L/min 214 +38
M. Alam %] 973 ~1023 25% ~100% O, + Ar,101325 Pa,1L/min 232 +7
Tankala K (6] 873 ~1073 £,,101325 Pa,0.5L/min 151
Nimmagadda R R %7 823 ~1023 4} 0,,101325 Pa,0.03L/min 233
Curtis E Johnson 28] 873 ~1023 s Ak 213
Sun Q #:0°] 973 ~1123 4 0,,101325 Pa,1L/min 229
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Figure 5 The Raman spectrum of the as-grown

surface of diamond film at 1023K
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