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Abstract Organic dye-doped silica nanoparticles are used as a promising nanomaterials for bio-labeling,
bio-imaging and bio-sensing. Fluorescent silica nanoparticles(NPs) have been synthesized by the
modified Stober method. In this study, dye-free fluorescent silica NPs of various sized were synthesized
by Sol-Gel process as the modified Stéber method. The functional material of
APTES((3-aminopropyltriethoxysilane) was added as an additive during the Sol-Gel process. The
as-synthesized silica NPs were calcined at 400 °C for 2 hours. The surface morphology and particle size
of the as-synthesized silica NPs were characterized by field-emission scanning electron microscopy. The
fluorescent characteristics of the as-synthesized silica NPs was confirmed by UV lamp irradiation of 365
nm wavelength. The photoluminescence (PL) of the as-synthesized silica NPs with different size was
analyzed by fluorometry. As the results, the as-synthesized silica NPs exhibits same blue fluorescent
characteristics for different NPs size. Especially, as increased of the silica NPs size, the intensity of PL
was decreased. The blue fluorescence of dye-free silica NPs was attributed to linkage of NH; groups of

the APTES layer and oxygen-related defects in the silica matrix skeleton.
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Table 1. Summary of the synthesis conditions of

blue fluorescent silica nanoparticles
(BFSNPs) for different size.

Average | Ethanol | Ammonia | DI water | TEOS | APTES
Size (mL) (mL) (mL) (mL) (mL)
140 nm 49.5 1.5 4.725 2.3 0.07
190 nm 49.5 33 1.8 4.4 0.07
240 nm 25.0 1.0 0.5 1.15 0.07
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Fig. 1. FE-SEM images of as-synthesized BFSNPs for
different average particle size (a) 140 nm, (c)
190 nm (e) 240 nm. Statistical analysis results
of particle size distribution for different
average particle size of (b) 140 nm, (d) 190
nm, and (f) 240 nm, respectively.

(b) 140 nm 190 nm

Fig. 2. Photographs of as-synthesized BFSNPs
dispersed solutions(concentration of 11.6
mg/mlL) with different particle size for
different irradiation conditions (a) under
daylight, (b) under UV Lamp of 365 nm
wavelength.
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(a) un-calcined (b) calcined

Fig. 3. Photograph of as-synthesized BFSNPs(190 nm)
dispersed solutions under 365 nm UV lamp
irradiation for different synthetic process (a)
un-calcined BFSNPs (b) calcined BFSNPs at
400 °C in conventional furnace with
atmospheric pressure.
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Fig. 4. Photoluminescence(PL) spectra of
as-synthesized BFSNPs dispersed solutions for
different particle size. The PL spectra of
BFSNPs dispersed solutions were measured
with quartz cell by fluorometry.
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