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In Situ Growth of SiC Nanowires in SiC Foam and Its Microstructure
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[ABSTRACT] Proteins are used as foaming agents
and curing agents to fabricate SiC foam and large areas of
SiC nanowires are synthesized in the SiC foam by chemi-
cal vapor deposition method. Polycarbosilane is used as
the precursor. The morphology, microstructure and compo-
sition of the prepared SiC nanowires were characterized by
XRD, SEM and TEM. The results show that the nanowires
exist in the channels of the foam body with diameters in
the range of 100~200 nanometers and length of hundreds
micrometers, and are composed of a single-crystal B-SiC
structure with the <1 1 1> growth direction. A vapor-
solid mechanism process is discussed as a possible growth
mechanism of the $-SiC nanowires.
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Fig.1 SEM micrographs of SiC nanowires in the SiC foam
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Fig.2 XRD pattern of the SiC nanowires
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Fig.3 TEM and HRTEM images of SiC nanowires

2014 415 6 9] - BEHIEEA 127



Itk = 0
Jyheka B R HUA LB A FUNCTIONAL CERAMICS AND ANTIOXIDANT TECHNOLOGY

SiC YKL KM BN I1, MR IR ZFLE5H , nl LLA AL
W BR PCS SRR 7= A 1) /N o 1R A FE IR AL N
TE R ¥ v e JEE B B e 01, A M T SiC R
St X SRR TE P T 1R 5 R UL A
K SiC GRZ Y JEEAREL

3 &g

KM CVD L ZAFEMIR Sic R A K T K
B —SiC YKL, GRLAE MR N FR AR I 7 A %), H
#20 100~200nm, K FEEIRE) A ROK , BA SRR KAR
Foo GOREHTRRIAR <1 1 1> JrmAEK R B -SiC ik
PR, AR FP A e R SR 2 5 . VS HILBHH] LA
SiC AR JALE KR TR SiC YA Z2FLE5H
JEJE A SC SiC ARG REAS it il 45 A EE 22N

& X 3

[1] Wong E W, Sheehan P E, Lieber C M. Science,1997(277): 1971.

[2] Zhou X T, Wang N, Lee C S, et al. Growth and emission
properties of B —SiC nanorods. Materials Science and Engineering A,
2000(286): 119-121.

[3] LiGY ., LiXD,Wang H, et al. Ultra long SiC nanowires with
fluctuating diameters synthesized in a polymer pyrolysis CVD route. Solid
State Sciences, 2009(11): 2167 - 2172.

[4] YaoY, Lee ST, Li F H. Direct synthesis of 2H-SiC
nanowhiskers. Chemical Physics Letters, 2003(381): 628—630.

[5] HanW Q, Fan S S, LiQ Q , et al. Continuous synthesis and
characterization of silicon carbide nanorods. Chemical Physics Letters,
1997(265): 374-3717.

[6] Zhu SM , Xi H A, Li Q, et al. In Situ Growth of B -SiC
Nanowires in Porous SiC Ceramics. Journal, 2005, 88(9): 2619-2621.

[71 Yang W, Araki H, Tang C C, et al. Single—crystal SiC nanowires
with a thin carbon coating for stronger and tougher ceramic composites.
Advanced Materials, 2005(17): 1519-1523.

[8] Yang W, Araki H, Thaveethavorn S, et al. In situ synthesis and
characterization of pure SiC nanowires on silicon wafer. Applied Surface
Science, 2005(241): 236 - 240.

[9] Yoon B H, Park C S, Kim H E, et al. In Situ Synthesis of Porous
Silicon Carbide (SiC) Ceramics Decorated with SiC Nanowires. Journal of
the American Ceramic Society, 2007, 90(12): 3759 - 3766.

[10] He X, Zhou X G, Su B. 3D interconnective porous alumina
ceramics via direct protein foaming. Materials Letters, 2009(63): 830 - 832.

[11]  Yang W, Araki H, Hu Q L, et al. In situ growth of SiC nanowires
on RS-SiC substrate(s). Journal of Crystal Growth,2004(264):278 - 283.

[12] Chen J J, Pan Y, WuR B . Growth mechanism of twinned SiC
nanowires synthesized by a simple thermal evaporation method. Physica E,
2010(42):2335 - 2340.

[13] LiGY,LiX D, Wang H, et al. SiC nanowires grown on
activated carbon in a polymer pyrolysis route. Materials Science and
Engineering B, 2010(166): 108-112.

[14] Yao X M, Tan S H, Huang Z R, et al. Growth mechanism
of B =SiC nanowires in SiC reticulated porous ceramics. Ceramics

International, 2007 (33): 901 — 904.

(Vi A9)
128 Wi hEEAR - 2014 455 6 0]

(EEF 121 W)

50 pm

e 1

E7 BSASHERIMMFS
Fig.7 Microstructures of the BSAS coatings
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