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Abstract: We report on a reaction to convert Stöber silica or Mediterranean sand to high surface area silicon
(HSAS). The starting silica and/or the sand are reduced by magnesium under the autogenic pressure of the
reactants at 750 °C for 5 h. After the MgO is removed, HSAS is formed. The surface areas are 200 and 86 m
2/g for the product obtained from the Stöber silica and sand, respectively. The morphology of the final
product is almost identical to that of the precursor silica. The products are stable in air because a thin layer
of SiO2 is present on the surface of the silicon. We have detected luminescence from the HSAS in the
wavelength region of 626-640 nm. © 2009 American Chemical Society. 
Index Keywords: Autogenic pressure; High surface area; Reaction under autogenic pressure at elevated
temperatures; Surface area; Thin layers; Wavelength regions; Magnesium; Sand; Silicon oxides; Silica 
 
Year: 2009 
Source title: Journal of Physical Chemistry C 
Volume: 113 
Issue: 24 
Page : 10521-10526 
Cited by: 3 
Link: Scorpus Link 
Correspondence Address:  Gedanken,  A.;  Department  of  Chemistry,  Institute  of  Nanotechnology and
Advanced Materials,  Bar-Ilan University,  Ramat-Gan 52900, Israel;  email:  gedanken@mail.biu.ac.il  
ISSN: 19327447 
DOI: 10.1021/jp809432t 
Language of Original Document: English 
Abbreviated Source Title: Journal of Physical Chemistry C 
Document Type: Article 
Source: Scopus 
Authors with affiliations: 

Hai, N.H., Department of Chemistry, Institute of Nanotechnology and Advanced Materials, Bar-Ilan University, Ramat-Gan

52900, Israel, Center for Materials Science, Hanoi University of Science, Vietnam National University, Hanoi, 334 Nguyen

Trai, Hanoi, Viet Nam 

Grigoriants, I., Department of Chemistry, Institute of Nanotechnology and Advanced Materials, Bar-Ilan University, Ramat-Gan

52900, Israel 

Gedanken, A., Department of Chemistry, Institute of Nanotechnology and Advanced Materials, Bar-Ilan University, Ramat-Gan

http://www.scopus.com/inward/record.url?eid=2-s2.0-67650711174&partnerID=40&md5=af1d1b59f0e201c1e2dc22ee81346bed


•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

52900, Israel 

References: 
Kovalev, D., Timoshenko, V.Yu., Künzner, N., Gross, E., Koch, F., (2001) Phys. Rev. Lett., 87, p. 068301 

Sun, D., Riley, A.E., Cadby, A.J., Richman, E.K., Korlann, S.D., Tolbert, S.H., (2006) Nature, 441, p. 1126 

Prasard, P.N., (2004) Nanophotonics, p. 90. , Wiley-Interscience: Hoboken, NJ 

Schuppler, S., Friedman, S.L., Marcus, M.A., Adler, D.L., Xie, Y.-H., Ross, F.M., Chabal, Y.J., Citrin, P.H., (1995) Phys. Rev.

B, 52, p. 4910 

Takeoka, S., Fujii, M., Hayashi, S., (2000) Phys. Rev. B, 62, p. 16820 

Hirasawa, M., Orii, T., Seto, T., (2006) Appl. Phys. Lett., 88, p. 093119 

Dhas, N.A., Raj, C.P., Gedanken, A., (1998) Chem. Mater., 10, p. 3278 

Stober, W., Fink, A., Bohn, E., (1968) J. Colloid Interface Sci., 26, p. 62 

Pol, V.G., Pol, S.V., Gedanken, A., (2005) Chem. Mater., 17, p. 1797 

Bao, Z., Weatherspoon, M.R., Shian, S., Cai, Y., Graham, P.D., Allan, S.M., Ahmad, G., Sandhage, K.H., (2007) Nature, 446, p.

172 

Richman, E.K., Kang, C.B., Brezesinski, T., Tolbert, S.H., (2008) Nano Lett., 8, p. 3075 

Mohamedi, M., Lee, S.-J., Takahashi, D., Nishizawa, M., Itoh, T., Uchida, I., (2001) Electrochim. Acta, 46, pp. 1161-1168 

Von Schnering, H.-G., Schawrz, M., Nesper, R.J., (1988) Less Common Met., 137, p. 297 

Sing, K.S.W., Everett, D.H., Haul, R.A.W., Moscou, L., Pierotti, R.A., Rouquerol, R., Siemieniewska, T., (1985) Pure Appl.

Chem., 57, p. 603 

Ohmukai, M., Uehara, N., Ymasaki, T., Tsutsumi, Y., (2004) Czech. J. Phys., 54, p. 781 

Xu, D., Guo, G., Gui, L., Tang, Y., Qin, G.G., (2000) Pure Appl. Chem., 72, p. 237 

Torchynska, T.V., Gomez, J.P., Polupan, G.P., Espinoza, F.G.B., Garcia Borquez, A., Korsunskaya, N.E., Khomenkova, L.Y.,

(2000) Appl. Surf. Sci., 167, p. 197 

Sui, Z., Leong, P.P., Herman, I.P., Higashi, G.S., Temkin, H., (1992) Appl. Phys. Lett., 60, p. 2086 

Canham, L.T., (1990) Appl. Phys. Lett., 57, p. 1046 

Benchorin, M., Kux, A., (1994) Appl. Phys. Lett., 24, p. 481 

Pol, V.G., Pol, S.V., Gedanken, A., (2005) Chem. Mater., 17, p. 1797 

Lauerhaas, J.M., Credo, G.M., Heinrich, J.L., Sailor, M.J., (1992) J. Am. Chem. Soc., 114, p. 1911 


