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Synthesis of SiC Nanoparticles by Template Confined Method

ZHANG Yong'?, CHEN Zhi-Zhan', SHI Er-Wei', YAN Cheng-Feng', LIU Xue-Chao'~
(1. Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China;
2. Graduate University of the Chinese ‘Academy of Sciences ;. Beijing 100049, China)

Abstract: A template confined method was_selected  to synthesize silicon—carbide ( SiC) nanoparticles
(NPs) , where ordered mesoporous silica molecular sieve SBA-15 was chosen as the template and sucrose as
the carbon source. Experimental results show that-the carbothermal reduction temperature and heating rate
are the key parameters on synthesizing SiC NPs.” Lower temperature;, higher heating rate and shorter reaction
time are beneficial to SiC NPs formation, whereas higher temperature,, lower heating rate and longer reaction
time lead to the formation of SiC nanowires. SiC-NPs are obtained at carbothermal reduction temperature of
1400°C and 75°C/min heating rate. The unique ‘property of SiC NP provides new opportunities for the exploi-

tation of SiC materials: It might substitute the. traditional material to work in the rigorous environments.
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Fig. 1 XRD patterns of SiC nanoparticles synthesized at 1350°C ,
1400°C , 1450°C and 1500°C, respectively, by using SBA-15 as

templates-with rapid temperature heating
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Fig.2 TEM images of SBA-15 (&) , the HF-washed 1400F sample-(b) and the inset is the magnification image, 1400F sample
after calcination at 700°C for 2h (¢) and the right inset-is its ED pattern, HRTEM image of SiC nanoparticles (d)
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Fig.3 N, adsorption isotherms and corresponding pore sizes distribution curves of SBA-15 template (a) and the HF-washed
1400F sample (b) N, adsorption isotherms of the 1400F sample ( ¢) and 1500F sample (d) after the two-step purification
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Fig.4 TEM (a) and HRTEM (b) images of 1500F sample, (c¢) the SAED pattern of SiC nano-wires
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Fig.5 TEM images of 1400S sample (a) and 1500S sample (b). (c¢) TEM image of sample synthesized at 1400°C for 4h
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