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Abstract

Under normal temperature and pressure, silicon nanoparticles with fluorescent properties and
response to ethanol were successfully prepared by a one-pot synthesis method using N-(2-
aminoethyl)-3-aminopropyltriethoxysilane as the silicon source and 2,4-diaminophenol hydrochlo-
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ride as the reducing agent. This method overcomes the shortcomings of laser plasma-assisted
synthesis, electrochemical etching, microwave-assisted synthesis and other preparation methods
with complex operation and high equipment requirements, and the method is not only easy to op-
erate, but also can further optimize the fluorescence performance of silicon nanoparticles by op-
timizing the experimental conditions. The prepared silicon nanoparticles not only have excellent
optical properties, but also have a sensitive response to ethanol, and there is a good linear rela-
tionship between the fluorescence intensity of silicon nanoparticles and the concentration of etha-
nol in a large concentration range, which provides the possibility of its application in the field of
ethanol detection and expands the application prospect of silicon nanoparticles in more fields.
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Figure 1. Preparation schematic diagram of SiNP
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Figure 2. Schematic diagram of the synthesis of SiNPs by one-pot synthesis method at room
temperature and pressure
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Figure 3. (a) Time-optimized fluorescence emission spectra of silicon nanoparticles; (b) Dose-optimized fluorescence

emission spectra of silicon nanoparticles
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Figure 4. Hydrated particle size map of fluorescent silicon nanoparticles
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Figure 5. Infrared spectra of fluorescent silicon nanoparticles
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Figure 6. Fluorescence excitation spectra and fluorescence emission spec-
tra of SiNPs
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Figure 7. pH stability diagram of silicon nanoparticles
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Figure 8. (a) Fluorescence emission spectra of silicon nanoparticles at different ethanol concentrations; (b) Ethanol con-
centration-silicon nanoparticle fluorescence intensity line pattern
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