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Fig.1 SEM (a) and TEM (b) image of SiC nanorods
produced by pyrolysis of polymer
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Fig.2 XRD pattern of SiC nanorods produced by pyrolysis of

polymer
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Optical Properties of SiC Nanorods with
Sandwich Structure Synthesized by Pyrolysis of Polymer

JIN Hua', LI Jin-tao' , ZHANG Li-gong”, ZHENG Zhu-hong’, AN Li-nan’, SHEN De-zhen’
(1. Security and Prevention Department, Chinese People’s Public Security University, Beijing 102416, China;
2. Key Laboratory of Excited State Processes, Chinese Academy of Sciences, Changchun 130033, China)

Abstract ; Silicon carbide (SiC) is known for its wide-band-gap electronic structure as well as excellent ther-
mal and mechanical properties, thus is potentially useful for applications in high-temperature electronics and
short-wavelength optics. However, applications of SiC in optical devices are limited by its indirect band gap
nature, which results in very low light emission efficiency. In this paper, SiC nanorods were synthesized via
catalyst-assistant crystallization of amorphous silicon carbonitride. And an intensive sharp photoluminescence
at 378 nm and a weak broad emission band from 450 nm to 600 nm from SiC nanorods were observed at room
temperature. The SEM image revealed that the SiC nanorods are of 80 ~ 100 nm in diameter and several
micrometers in length. The TEM image showed that the nanorods contain a fairly large amount of sandwich
structures. In order to confirm the structure of SiC nanorods, the XRD pattern and the micro-Raman spectra
were employed. And the XRD pattern demonstrated that the nanorode consists of 3C-SiC as a sole type of crys-
talline with a plenty of stack fault, and no trace indicates a 6H-SiC polytypes. However the micro-Raman
spectra give three scattering peaks at 508, 787 and 967 c¢cm~'. Using Lorentz peak fitting, we found that it
contains two series of peaks. One series of peaks were at 794 and 971 ¢cm ™', corresponding to 3C-SiC. The
other are at 508, 760, 783 and 964 ¢cm ™', corresponding to 6H-SiC. So the results of XRD and Raman indi-
cated that the sandwich structures are assembled by 6H-SiC and 3C-SiC. And the intensive sharp photolumi-
nescence at 378 nm and a weak broad emission band from 450 nm to 600 nm might origin from 6H-SiC and
3C-SiC, respectively. The nanorods, which could possibly be assembled into nanostructures capable with

strong ultra-violet light emitting, would be useful for short wavelength nanodevices.
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