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Detection of Nitroaromatic Compounds Based on Silicon Nanoparticles

Jinwoo Song"

Abstract

Synthesis and characterization of alkyl-capped nanocrystalline silicon (R-n-Si) have been achieved from the reaction
of silicontetrachloride with magnesiumsilicide. Surface of silicon nanocrystal has been derivatized with various alkyl
groups (R=methyl, n-butyl, etc.). Silicon nanoparticles have been also obtained by the sonication of luminescent porous
silicon. Former exhibits an emission band at 360 nm, but latter exhibits an emission band at 680 nm. In this study very
sensitive detection of TNT (2,4,6-trinitrotoluene), DNT (2,4-dinitrotoluene), NB (nitrobenzene), and PA (picric acid) has
been achieved in gas phase with porous silicon using photoluminescence quenching of the silicon crystallites as a trans-
duction mode. Porous silicon are electrochemically etched from crystalline silicon wafers in an aqueous solution of
hydrofluoric acid. We have characterized these silicon nanoparticles by Luminescence Spectrometer (LS 55)
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Scheme 1. Chemical Equation for the Synthesis of
Porous Silicon.
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Fig. 1. Fabrication of Silicon Nanoparticles.
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Fig. 2. PL Spectra of PSi Nanoparticles (top), Bu-Capped
Si Nanoaprticles (bottom).
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Fig. 3. PL Spectrum of Butyl-capped Silicon Nano-
particles with picric acid.
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