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Table 1 Sputtering parameters of TNT doped with different
Cu contents

Cu sputtering Annealing Ti sputtering
Sample . . ;
time/s temperature/ C time/h
TNT 0 450 1
20 s-Cu-TNT 20 450 1
60 s-Cu-TNT 60 450 1
100 s-Cu-TNT 100 450 1
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Fig.1 XRD patterns of the TNT and Cu-TNT doped with

different Cu contents
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Fig.2 Surface (a~c) and cross-section (d, ) morphologies of TNT (a, d), 20 s-Cu-TNT (b) and 100 s-Cu-TNT (c, e)
calcined at 450 ‘C for2h
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4 TNT 1 60 s-Cu-TNT [ TEM &4 1% %> ¥ % TEM (HRTEM) [&]f%
Fig.4 TEM (a, b) and HRTEM (c, d) images of TNT (a, c¢) and 60 s-Cu-TNT (b, d)
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Fig.5 XPS spectra of 100 s-Cu-TNT (a~d) and TNT (c): (a) full spectrum, (b) Cu 2p, (c) Ti 2p, and (d) O s
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Fig.6 Analogue diagram of copper doping
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Fig.7 Transient photoelectric response maps of TNT (a), 20 s-
Cu-TNT (b), 60 s-Cu-TNT (c) and 100 s-Cu-TNT (d)
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Preparation and Characterization of Cu-doped TiO, Nanotube Array Films

Sun Yanhao, Liu Yiming, Zhang Wanggang, Wen Jing, Niu Xiaofeng, Wang Hongxia

(Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: A prepared method of Cu-doped TiO, nanotubes (Cu-TNT) combined sputtering with anodic oxidation was proposed. The

microstructure and photoelectric properties of Cu-TNT were studied by scanning electron microscopy (SEM), X-ray diffraction (XRD),

transmission electron microscopy (TEM) and X-ray photoelectron spectroscopy (XPS). The results show that the Cu-doping inhibits the

growth of nanotubes, and excessive Cu-doping has a significant effect on the morphology of nanotubes. The position of Ti ions in the

lattices of TiO, nanotubes are replaced by the Cu ions, which makes the (101) crystal faces a crystal lattice distortion, and the crystal plane

spacings become wider. The addition of Cu ions affects the growth orientation of the nanotubes, inhibits the growth of anatase (101) crystal

plane and promotes the preferential growth of anatase (004) crystal plane. Transient photocurrent response analysis shows that the

recombination of photoelectron-hole pairs is effectively suppressed, which would improve the utilization ratio of solar light.

Key words: Cu-doped; TiO, nanotubes; anodic oxidation; sputtering; photoelectron-hole
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