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Rapid Nanosurface Modification of Titanium Dioxide by Microwave Induced

Plasma Towards Highly Efficient Photocatalyst
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In this article, we review our recent paper entitled “TiO, with super narrow bandgap achieved in one-step single-mode magnetic

microwave induced plasma treatment”, which has been published in Scripta Materialia 177 (2020) 157- 161. We demonstrate a

novel nanotechnology for rapid surface modification of TiO, by using microwave induced non-hydrogen plasmas towards highly

efficient visible-light photocatalyst. The synthesized TiO,-TiO, core-shell particle shows the super narrow bandgap (1.1 eV~) in

addition to the outstanding light absorbing capacity ranging from UV to NIR. Moreover, the surface chemical composition of

TiO, is precisely controlled in a wide region of 1.19 < x < 1.92. The selectively Ti*" self-doping on TiO, surface with highly

thermal/chemical stability facilitates the spatial photo-excited carrier separation, resulting in the significant enhancement of

photocatalytic performance for degradation of azo-dye water pollutant under visible light.
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Fig. 1. (a-b) TEM images of particle surface of MW-800. (c)
FFT patterns in the point A, B and C from TEM image.
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Fig. 2. (a) Ti2p XPS spectra, (b) Atomic concentration of Ti

charge species (Ti*", Ti*" and Ti*"), (c) Chemical composition®
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Fig. 3. (a) Absorbance spectra in UV-vis, (b) Photographs
(upside) and optical microscope images (downside), and (c)
Tauc-plot of the obtained TiO,. (d) Value of optical bandgap.”
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Fig. 4. (a) Valence band XPS spectra. (b) Schematic
illustration of the DOS of the pristine TiO, (rutile) and the
SMMW plasma modified TiO,.
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Fig. 5. (a) Photocatalytic activity towards the degradation of

RhB under irradiation of visible light for constant time, (b)

PL spectra of the surface modified TiO,."
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Fig. 6. Cycle test for characterization of photocatalytic activity
of MW-800 toward photo-degradation of RhB under (a)
visible light and (b) UV light irradiation.
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Fig. 8. Schematic figure for the mechanism of single-mode
microwave (SMMW) magnetic field induced plasma

treatment toward TiO,.*’
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