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ABSTRACT

In this study, nano-sized Si-C-N precursor powders were synthesized by Chemical Vapor Condensation Method(CVC) using
TMS(Tetramethylsilane: Si(CHz),), NH; and H, gases under the various reaction conditions of the reaction temperature, TMS/NHj ratio
and TMS/H, ratio. XRD and FESEM were used to analysis the crystalline phase and the average particle size of the synthesized
powders. It was found that the obtained powders under the considering conditions were all spherical amorphous powder with the particle
size of 87~ 130 nm. The particle size was decreased as the reaction temperature increased and TMS/NH; and TMS/H, ratio decreased.
As the results of EA analysis, it was found that the synthesized powders had been formed the powders composed of Si, N, C and H.
Through FT-IR results, it was found that the synthesized powders were Si-C-N precursor powders with Si-C, Si-N and C-N bonds.
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Fig. 1. Schematic of reaction apparatus for synthesis of 8i-C-N
precursor powder. (1) furnace, (2) SiC heat element and
(3) quartz tube,
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Table 1. The Experimental Conditions

Parameter Experimental conditions
Temperature (°C) 900, 1000, 1100
TMS/NH; ratio 1/3,1/2,1, 2

TMS/H, ratio 1/4,1/3,1/2
Total flow rate {(cc/min) 1800
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Fig. 3. X-ray diffraction patterns of Si-C-N precursor powder
as a function of reaction temperature. (TMS/NHj; ratio=
1, total flow rate=1800 cc/min).
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Fig. 4. Contents of synthesized Si-C-N precursor powder as a
function of reaction temperature. (TMS/NHj; ratio=1,
total flow rate=1800 cc/min).
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Fig. 2. Field Emission SEM microphotographs of Si-C-N (b) 1000°C

precursor powder as a function of the reaction
temperature. (a) 1100°C, (b) 1000°C and (c) 900°C
(TMS/NHj; ratio : 1, total flow rate : 1800 cc/min).
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Fig. 5. FT-IR transmission spectrums of synthesized Si-C-N
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g Fig. 6914 RAF= FESEM ARRE Bl 81T (TMS/NH; ratio=1, total flow rate=1800 cc/min).
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Fig. 6. Field Emission SEM microphotographs of Si-C-N precursor powder as a function of TMS/NHj ratio.
(a) TMS/NH; ratio=1/3, (b) TMS/NH; ratio=1/2, (c) TMS/NH,; ratio=1 and (d) TMS/NH; ratio=2 (Reaction temperature

1100°C, total flow rate : 1800 cc/min).
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Fig. 7. Contents of the synthesized Si-C-N precursor powder
as a function of TMS/NHj ratio. (Reaction temperature
: 1100°C, total flow rate : 1800 cc/min).
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Fig. 8. FT-IR transmission spectrums of synthesized Si-C-N
precursor powder as a function of TMS/NH; ratio.
(Reaction temperature : 900°C, total ﬂow rate : 1800 cc/
min).
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Fig. 9. Field Emission SEM microphotographs of Si-C-N
precursor powder as a function of TMS/H, ratio.
(a) TMS/H; ratio=0.5, (b) TMS/H, ratio=0.3 and
(c) TMS/H,=0.25 (TMS/NH; Ratio=1, reaction tempera-
ture=1100°C).
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Fig. 10. Contents of the synthesized Si-C-N precursor powder
as a function of TMS/H, ratio at the reaction
temperature 1100°C.
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Fig. 11. FT-IR transmission spectrum of synthesized Si-C-N
precursor powder as a function of the TMS/H, ratio.
(TMS/NH;=1, reaction temperature=1100°C).
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