2015 % %39 % FE G EKFFIR(ERAFR) Vol.39 No.3

%3 M Journal of China University of Petroleum Jun. 2015
NXERS.1673-5005(2015)03-0183-05 doi:10.3969/j. issn. 1673-5005. 2015. 03. 026

Ag ECTE TiO, SR BESIN e LA A PEREDE 52

FHE'?, AR, ALY, EFE, ML N, KTF?
(1. PEBHXFELRE, L AFH 266580; 2. i A B SKEITLRDESHHAAFELTEHE, LAFH 266580)

A R PR Ak BOCTURNA I & Ag B TiO, ARE S, K XRD SEM S M i 4 i U AOE BUREAE , A1
FHHB AL TAE S = AR Rl 1-E DG AL G e 0 K B 1 Rk i 26 25 A i e i A A MERE . 45 2R
B . TiO, YHKEREH I AR 20 60 nm , 5 BEJEFEZ) N 30 nm, Ag WRRIAE A 15 ~20 nm; YCUTRE A1 Ag ik R~
JUT-EA W UG T Ag BT ITTIR & Ag BYBUME RE IS A S50 AR #F HE 7R 7 43 29, 32 17 % R PG i #
o TETAT U T, Ag-Ti0, 4K FEH A RAFHEH A IERE DLHITIAE] 0. 28 mA/em’ , 2RI FHHE N, 2. 21
x10% em™ JEFEALFATIAF] 4. 10%

KB TIO, WUKE S Wkt A St fbakne

HE %S TB 383. 1 SCERARAERD A

SI AR TR, KREM, /NG 55 Ag BUhE Tio, GUKEFES LR AL AEREDT ST [ ) ] R R AR 22 i A48
R ,2015,39(3) :183-187.

YU Lianqging, ZHANG Zhiping, ZHOU Xiaoyan, et al. Photoelectrochemical properties of Ag—TiO, nanotube arrays[J].
Journal of China University of Petroleum ( Edition of Natural Science) , 2015,39(3) ;183-187.

Photoelectrochemical properties of Ag-TiO, nanotube arrays

YU Lianging'*, ZHANG Zhiping'*, ZHOU Xiaoyan'*, DONG Kaituo'*,
HAO Lanzhong'*, ZHANG Yaping'”

(1. College of Science in China University of Petroleum, Qingdao 266580, China;
2. Shandong Colleges and Universities Key Laboratory of New Energy Physics & Materials Science, Qingdao 266580, China)

Abstract: Ag modified TiO, nanotube arrays was prepared by anodic oxidation and photodeposition methods. The crystal type
and morphology of the samples were analyzed by X-ray diffraction and SEM techniques. And the photoelectrochemical proper-
ties were investigated using /-E, photopotential, photocurrent response, and Mott-Schottky through electrochemical worksta-
tion with three-electrode system. The results show that the inside diameter of TiO, nanotube arrays is approximately 60 nm
with wall thickness of 30 nm, and the diameter of Ag nanoparticle is about 15 ~20 nm. The influence of photodeposition time
on the Ag size is little, which only increases the deposition amount of Ag. Ag modification can effectively promote the separa-
tion of electrons and holes, through which the efficiency of light utilization is improved. The Ag-TiO, nanotube arrays present
excellent photoelectrochemical properties under the xenon lamp illumination, in which the photocurrent, carrier density, pho-
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toconversion efficiency can reach 0. 28 mA/cm’, 2.21x10%” ¢cm™ , and 4. 10% , respectively.
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Fig.1 SEM images of Ag-TiO, nanotube arrays
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Fig.2 Photodeposition Ag and exposed nanotube number and its XRD spectrum of TiO,
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Fig.3 Photovoltage and photocurrent curves of Ag-TiO, nanotube arrays
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Fig.4 I-E and photoconversion efficiency curves of Ag-TiO, nanotube arrays
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Fig.5 Mott—schottky plots of Ag—TiO, nanotube arrays
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