a6 2 W
2022 4£ 3 H

o # R

LASER TECHNOLOGY March,2022

XEHS: 1001-3806(2022)02-0163-06
CRYEAEIN T Ag-TiO, MLk Kt EHIERER 3K

AT B
CRAR TR Stk H bR M A 95005 , KA 220103)

FE: 15 Tio, TER G B et e, R B2 28 LT & B AR 788 Ag IR, JT45 G REM oL i — 25T
T, [FZE S T I 4548 TiO, MIAELS Ag RiFRIE &, BUR T BA RIFKFDUMEIERERE Ag BY TIiO, K1, 45K
B, 45 300min HLRPHIEHE IR 825 Ag 1Y TiO, AN I A M BEX I HY L HE O BEAR 228 T0% | 2 LA [RIREZ5 8 ) TiO, #4k}
) 1.5 A% 3SR SEF (AR R ELBE N T4 J5 325 AT AR s bR TR, A D AZ 48 Ti0, 4380 vey i [l Ac iy ) A0 5 A1) R 3 Aoy
il & I ZE LB A Ag 16 TiO, AHEMERBIIUR BHYG IR T OG M A M AR A5 2 4R FH o X — &5 R X il 4 PR R B ALY Tio, Ok
FEAG A B BT R AN, IF A BN T L R A 7,

KB BOCHR ; Ag-TiO, ; HOGR MU ; AL ; TN il

HESHKS: TN249 SHRFRARAD: A doi: 10. 7510/jgjs. issn. 1001-3806. 2022. 02. 003

Photocatalytic performance of Ag-TiO, micro/nanostructures

fabricated by femtosecond laser
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(Key Laboratory of Advanced Structural Materials of Ministry of Education, Changchun University of Technology, Changchun
220103, China)

Abstract: To improve the catalytic effect of titanium dioxide under solar light, a silver film was deposited on the titanium
surface by the vacuum evaporation method, and a femtosecond laser was used for the fabrication of the micro/nanostructured
titanium dioxide and the incorporation of silver particles simultaneously. The results show that the photocatalytic efficiency of the
Ag-TiO, for removal of methylene blue is as high as 70% under simulated sunlight for 300min, which is 1. 5 times of the
photocatalytic efficiency of structured TiO,. This method based on direct processing of bulk materials can increase the specific
surface area and solve the problems of traditional titanium dioxide’ s recycling. Therefore, this technology shows high potential in

the fabrication of environment-friendly titanium dioxide photocatalyst with high efficiency and large-scale and rapid production in
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factories.
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Fig. 1 Schematic diagram of the preparation process for Ag-TiO,
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Fig.2 SEM images of silver-plated titanium surface processed by femtosec-
ond laser under different power density and scan line spacing
a—power density of 1.4] + em =2 and line spacing of 25pum  b—

power density of 1.4] - ¢cm ~2and line spacing of 50pm  c— pow-

er density of 0.07] + ¢cm =2 and line spacing of 25um  d—power

density of 2.1J + ¢cm =2 and line spacing of 25um
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Fig.3 EDS energy spectrum and Ag element distribution diagram of Ag-

TiO, surface
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Fig.4 a—surface morphology of Ag-TiO, after being etched in dilute nitric
acid  b—relationship between Ag-doped atomicity fraction and
depth
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Fig.5 Contact angles of the unprocessed titanium surface and Ag-TiO,

surface
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Fig. 6  UV-visible absorption spectra of methylene blue solution in the pre-

sence of S-TiO, and Ag-TiO, after irradiated for different time
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Fig.7 Degradation efficiency curve of methylene blue solution in the pre-

sence of S-TiO, or Ag-TiO, under the simulated sunlight
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