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Titanium Dioxide/Silver Composite Structure Prepared and
Raman Enhancement Experiment

Jiang Mu, Zhu Yong , Zhang Jie
Key Laboratory of Optoelectronic Technology & System , Education Ministry of China,
Chongqing University, Chongqing 400044, China

Abstract  Silver nanoparticles are grown on the surface of TiO, nanorods by ultraviolet irradiation and used as
surface-enhanced Raman scattering substrate. The effect of ultraviolet irradiation time on Raman sensitivity is
studied, and samples of TiO, nanorods/silver composite structure are prepared under different irradiation time.
COMSOL Multiphysics simulation software is used to calculate the electromagnetic distribution and theoretical
enhancement factors on the surface of TiO, nanorods/silver composite structure. The experimental results show
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that the detection concentration of rhodamine is lower than 10" mol/L and the maximum enhancement factor is

about 1.84X10* after 10 min of ultraviolet irradiation, indicating that the substrate has good self-cleaning function.

Key words scattering; Raman scattering; reusable; ultraviolet light; titanium dioxide/silver
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Fig. 2 SEM images under different UV irradiation time. (a) 5 min; (b) 10 min; (c¢) 15 min; (d) 20 min; (e) 30 min
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Fig. 5 UV-VIS absorption spectra of TiO,/Ag and TiO,
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Fig. 6 SERS spectra of TiO,/Ag. (a) SERS spectra under different illumination time; (b) detection results of different

R6G concentrations under 10 min of UV irradiation; (c¢) large-area multi-point Raman spectroscopy test results;

(d) RSD at 611 cm™';

(e) comparison of Raman signals of 10 ° mol/LL R6G under different substrates;

() comparison of Raman signals of 10~ ° mol/L CV under different substrates
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Fig. 7 SERS spectra of TiO,/Ag. (a) SERS spectra of R6G with 5 self-cleaning cycles at concentration of 107° mol « L™";

(b) Raman intensity at 1650 cm ' during self-cleaning cycle
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