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Fig.1 Isothermal curves of three kinds of porous silicon power
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Table 1

PSi powder prepared with different concentration of nitirc acid

Specific surface area and average pore diameter of the

nitric acid average pore specific
No. concentration diameter surface area
/% by BET/nm /m?
1* 4.5 8.04 14.4754
2* 5.2 7.67 20.7617
3* 7.7 52.9 0.5293
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Fig.2 SEM photographs of the PSi powder prepared with different etching time
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Table 2  Specific surface area and pore diameter of PSi pow-
der prepared with different etching time under the nitrate con-

centration of 5.2%

etching time specific surface area  average pore diameter

/min /m? - g™ by BET/nm
40 44.1552 4.57
80 47.9121 8.42
120 58.2264 7.76
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Fig.4 Burning effect of PSi/NaClO, powder composites

c. smoke production
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Preparation of Nanoporous Silicon Powder by Chemical Etching and its Physicochemical Properties Characterization

FU Qiong', LIU Yu-cun', CHAI Tao', YU Yan-wu' , Yu Guo-giang’, LIU Yuan’
(1. School of Chemical Engineering and Enivironment ,North University of China, Taiyuan 030051, China; 2. Shanxi Applied Physics-Chemisiry Research Insititute ,
Xi'an 710061, China; 3. Xi'an Wuhua Juneng Blasting Equipment CO. , LTD, Xi'an 710061, China)

Abstract: Nanoporous silicon powder was prepared by chemical etching method using silicon powder with purity of over 99% and parti-
cle size of smaller than 20 wm as raw material and HF, HNO, , distilled water and sodium nitrite as the etching medium The nanoporous
silicon powder were characterized by scanning electron microscope(SEM) , specific surface tester and Fourier transform infrared spectrum
(FTIR). The porous silicon (PSi)/sodium perchlorate composite materials were prepared and their combustion test was performed. Re-
sults show that the main factor affecting the pore-size distribution is nitric acid concentration in the etching system. The etching time is
the key factor increasing the specific surface area of nanoporous silicon powder. The best etching conditions are nitric acid concentration
of 5.2% and etching time of 120 min. The prepared nanoporous silicon powder is nanoporous materials, whose surface is covered by
large amounts of Si-H bonds and the surface area is up to 58.2264 m’ - g'. The prepared PSi/sodium perchlorate can combust violent-
ly, accompanied with deflagration phenomenon and can be used as green ignition reagent or combustion agent.

Key words: nanoporous silicon powder; chemical etching; concentration of nitric acid; etching time; Si-H bond
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