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Preparation of the Oxidized Porous Silicon with Stable Surface
Camposition and Intense Photolmm inescence

LIH ong-liang’, ZHAT Jiang, WAN Yong, GUO Peizhi, YU Jian-qiang, ZHAO X i1-song
(L Instinute of MultifunctionalM aterials Laboratory of Fiber M aterials and M odern Textile  the Graving Base for State K ey Laboratory;
College of Chan istry, Chen ical Engineering and Environmental Engineering, () ingdao Unwersity, () ingdao 266071
2 Dearment of Chan ical Engineering, Wejfang College of Education, () ingzhou 262500 China;
3 College of Physics Science (Q ingdao University, ( ingdao 26607, China)

Abstract This discovery of the light an ission of porous silicon (PS) has led tomuch excitanent at the pros-
pect of developing Si based optoelectronic devices However the STH species which are the passivation of
the freshly prepared PS are unstable therefore the peak wavelength and efficiency of the hm nescence is
extran ely sensitive to the preparation conditions and subsequent treament of the sanple which has disturb ing
consequences for the suitability of this material for device applications The growth of a high quality oxide

around the surface of the Si crystals has been suggested as an altemative method of the PS surface passivation
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San e progresses such as anodic oxidation rapid them al oxidation (RTO), hotwater treament and so on have
been reported for the preparation of oxidized PS In general oxidation has a detrmental effect on the photolu-
m nescence ( PL) efficiency

SC-1 (NH;H,0 H,0, H,0, 1:1:5 V/V) and SC-2 (HCIH,0, H,0, 1:1:6) soltions are wo stan-
dand oxidant and clean reagent and have been utilized in the traditional silicon sem iconductor industry form any
decades In thiswork we exphbited these wo novel oxidant solutions to the preparation of oxidized PS The
characteristic of the oxidized PS prepared by oxidizing the freshly prepared PS in the solutions of SC-1 and
SC-2 have been studied by canparing w ith those prepared by them al oxidization and those oxidized by other
oxiants such asHNO; and H,S0,. It has been shown that SC-1 is an efficient ox dant for the preparation of
oxidized PS with an mntense PL. and a simple and stable surface canposition The oxidized PS prepared n SC-1
for 30 s and then n SC-2 for 4 m n has amore stable PL. than that fran the sanple oxidized n only SC-2 It
means a stable surface canposition is very mportant for the stable PL

Key words porous silicon photolm mescence SC-I  chem ical ox dation
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