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Synthesis and Crystallization of Fine SiC-Si;N, Composite

Powders by the Vapor Phase Reaction

Hyoung-In Kim, Jae-Moon Choi, Suk Kim and Myoung-Gi So

Department of the Advanced

2 Ao 714 d-eHE o] 881e] TMS(Tetramethylsilane:Si(CH;), )% NH; Z2]|2 H,0| E37|AE BE &
1000~1200 C o JdHw ](N'Hq/Sl(CH3)4) 1~38] A 2ol SiC-SisN, B8 22 gHgsisitt. =zl B B¢

Materials Science and Engineering, Kangwon National University, Chunchon, 200-701, Korca
(Received August 29, 2000)

= 5

T

hl

L rfo
4
=4

¢

S9) 2749 Wsle) Ba 9L Bolus) sla) KRDS TEM 24§ 99 23 79e) MAD vae) SAsslen, 9o

¢} Z7)= <F 70~ 130 nme]$]
ATt FI-IR¥} EA &4 A=
7} T2 27 blﬂglcﬂxl
Si3N49:|" B—SI3N4 %2‘3"}‘1 0]

9. Gxkel 27 YRHIo) BA] AS) YHSASY B LI} BVl WA 218
; 5

450 F2L Si, N, €, IHT HE olFI7 FYTYL FAT F Ui, £T Y
I=R=18
N

)
i)

h=
222 N, 297154 1550° C_1 A7 EAEE Pg AR, w2 gguiel A4 B-SicC, o-
:Z'ZH _]'93\‘9-—1"]', l_:'f:“—wc_’— %lﬂﬂ]ﬂ o7 = \_ ajgﬁ]' _?_ -SI3N4 )01-1?_]_-0] %.]]]6]-'}3&1:]—'

ABSTRACT

In this study, ultrafine SiC-8i;N, composite powders were synthesized by vapor phase reaction using TMS(Tetramethylsilane:
Si(CH,)4), NH; and H, gases under the reaction conditions of the reaction temperature 1000~ 1200°C and the input ratio (NHa/

Si(CH3)g) | ~3. XRD and TEM

were used to analysis the crystalline phase and the average particle size of the synthesized composite

powders. It was found that the obtained powders under the considering conditions were all amorphous and spherical and the particle
size was about 70~ 130 nm. The particle size was kept constant regardless of the input ratio, but it was decreased with increasing

the reaction temperature. As the

results of FT-IR and EA analysis, it was found that the synthcsized powders had been formed the

compounds composed of Si, N, C and H. After the synthesized composite powders of different input ratio were heat-treated for 2 hours
at 1550°C in N, atmoshere, crystalline B-SiC, 0-SisN, and B-Si;N4 phases were coexisted in casc of low input ratio, while only
crystalline o-Si3N, phase was appeared in case of high input ratio.
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Fig. 1. Configuration of reactors for synthesis of SiC-Si3;Ny
composite powders.
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Fig. 2. X-ray dillraction patterns of synthesized powders as a
variation of reaction temperature. (NHz/Si(CH3)y= 1,
total gas flow : 700 cc/min).
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(a) reaction temperature : lObO"C

(b) reaction temperature : 1100C

(c) reaction temperature @ 1200°C

Fig. 3. TEM photomicrograph of synthesized powders as a
variation of reaction lemperature. (NHy/Si(CHz),= 1,
total gas flow : 700 cc/min).
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Fig. 4. FT-IR trasmittance spectra of synthesized powders as a
variation of reaction temperature. (NHa/Si(CH3),= 1,
total gas flow : 700 ¢c/min).
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Fig. 5. X-ray diffraction patterns of synthesized powders as a
variation of NH3/Si(CH3),4 ratio. (reaction temperature :
1200°C, total gas flow : 700 cc/min).
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Fig. 6. TEM photomicrograph of synthesized powders as a
variation of NHa/Si(CH,), ratio. (reaction temperature :
1200°C, total gas flow : 700 cc/min).
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Fig. 7. FT-IR trasmittance spectra of synthesized powders as a
variation of NH4/Si(CHs), ratio. (reaction temperature :
1200°C, total gas flow : 700 ce/min).
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Fig. 8. Content of synthesized powders as a variation of NHy/
SI(CH3)4 ratio.
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Fig. 9. X-ray diffraction patierns of synthesized powders as a
variation of NH3/Si(CHj), ratio after crystallization.
(Heat treatment temperature ; 1550°C, Time : 2 Hr, (a)
NH4/8i(CH3),= 1, (b) NH3/Si(CHz)4=2, (c) NHi/Si
(CHz)s=3).
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