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Abstract

In this study, titanium dioxide (TiOz) microspheres were successfully prepared using a two-step
dehydration method with silicone oil, and their application in the photocatalytic degradation of meth-
ylene blue dye was evaluated. Using a TiOz nanoparticle aqueous dispersion as the raw material, TiOz
microspheres with diameters ranging from 1 to 100 pm were obtained through two dehydration steps
in silicone oil. The synthesized microspheres were thoroughly characterized in terms of morphol-
ogy and structure using scanning electron microscopy (SEM), X-ray diffraction (XRD), X-ray photo-
electron spectroscopy (XPS), and optical microscopy. The photocatalytic performance evaluation
results demonstrate that the prepared TiOz microspheres exhibit excellent photocatalytic activity,
achieving a degradation efficiency of 86% for methylene blue after 4 hours of light irradiation. The
two-step dehydration method using silicone oil not only provides a simple and efficient approach
for preparing high-performance TiOz microspheres but also demonstrates the outstanding poten-
tial of the resulting catalyst in dye wastewater treatment, offering a feasible solution for environ-
mental pollution remediation.

Keywords

Two-Step Silicone Oil Dehydration Method, Titanium Dioxide, Microspheres, Photocatalysis

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

AESR, Tl bR K iR S HE SO /K A A PR IR ™ BB, SR R A AR R (R A ) f 2 — .
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TiO2 PKALF 7K 4B (15 nm, 30 wt%) T8 MBE BMBIE R A &l o BRI BOk ] gEA7
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H T KRV, JF H 3 Z M R B I SISk 0, I K i e v Tk, 2 TiO, 94K
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Figure 1. Schematic of the two-step silicone oil dehydration method for preparing TiO2 microspheres
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Figure 2. SEM images of TiO2 microspheres: (a) full-field view, (b) side view, (c) bottom view, and (d) magnified view
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Figure 3. (a) XRD pattern, (b) XPS survey spectrum, (c) Ti 2p XPS spectrum, and (d) O 1s XPS spectrum of TiO2 microspheres
3. TiO2 W EkHI(a) XRD Ei&, (b) XPS £iL[E, (o) Ti2p A XPS iEE, (d) Ols B XPS L&
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Figure 4. (a) UV-vis absorption spectra of TiO2 microspheres under fluorescent lamp irradiation, (b) UV-vis absorption spectra
under UV lamp irradiation, and (c) comparison of degradation efficiency under different light irradiation conditions
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