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Effect of Ag-Loading Methods on TiO, Nanotube’s Antibacterial Performance
Wang Hongfen, Wei Luyao, Xu Guanping,Chen Shougang
(Institute of Material Science and Engineering,Ocean University of China,Qingdao.Shandong 266100, China)

Abstract; Ag-loaded TiO, nanotubes were prepared with anatase Ti0O, nanotubes as supports by silver-mirror reaction
and photo-reduction,respectively. Transmission electronic microscopy (TEM), X-ray diffraction (XRD) and UV-
VIS (ultraviolet-visible spectroscopy) diffuse reflectance spectroscopy (DRS) were used to evaluate their morpholo-
gy.phase composition and optical property. The study found that silver nanoparticles with diameters of 5-20 nm were
successfully loaded on the surface of TiO,nanotubes by photo-reduction, and the Ag-loaded TiO, nanotubes showed
a strong absorption in UV-VIS light region while the absorption band edge shifted from 404 nm to 421 nm. Howev-
er, after a silver-mirror reaction, Ti0O, nanotubes were covered with a thick silver coating,which restrained the pro-
duction of photogenerated charge carriers although it had a strengthened light absorption capacity within the range of
335~800 nm in wave length. The diffusion inhibition zone method and shake flask method were used to compare the
antibacterial performance of Ag-loaded Ti0, nanotubes prepared by different reaction methods. The results show that
the Ag-loaded TiO, nanotubes prepared by photo-reduction have better antibacterial performance than the Ag-loaded
TiO, nanotubes prepared by silver-mirror reaction. In addition, the Ag-loaded TiO, nanotubes prepared by both of
the two methods show better antibacterial performance when they are under visible light than when they are in the
dark.
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(9 HCL ¥ W55 35 R 3 B 2G50 5 40 R B R 8 R BB 55 18 Dy 26 0300 DA R R 0 A AT B ol R 4 6 8 4 Bk
R TR
1.2 #4R TiO, AKX EMFE R R

PR FTI TAESE RS B DUBEER T B TiO, 44 K Uk Ry B0 TS 40 » R A 7K 30k B B i 48 4k i 72
TiO, GKAS , B 5255 43 501 SR FH 58 A1 5t JEGAE T 3 AR B8 B I ik AT o
1.2.1 556 IGE ik
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2.1 TEM,XRD & DRS 4 #f
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(a) TiO, 9KA 5 (b) 224N HEE I AR TiO, QKA 5 (o) BSR4 TiO, 44K
(a) TiO; nanotubes; (b) Ag-loaded TiO; nanotubes prepared by photo-reduction; (¢) Ag-loaded nanotubes prepared by silver-mirror reaction
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Fig.1 TEM images of products prepared by different reaction methods
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() TiO; GKAE 5 (b) #HMEHGE AR TiO,
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(a) TiO; nanotubes; (b) Ag-loaded TiO; nano-
tubes prepared by photo-reduction; (c¢) Ag-
loaded TiO; nanotubes prepared by silver-mir-
ror reaction

B2 AELEFEFFTHUH XRD BiE
Fig. 2 XRD pattern of products prepared

by different reaction methods
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(a) TiO; nanotubes; (b) Ag-loaded TiO; nano-

tubes prepared by photo-reduction; (c¢) Ag-

loaded TiO; nanotubes prepared by silver-mir-

ror reaction

B3 AELEFHERFTWEEN/TNIE RS IE
Fig. 3 The UV/VIS diffuse reflectance spectra of

products prepared by different reaction methods
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(a) Hi3:24 h (b) H3:120 h (c) H3:360 h

1—TiO #RAF s 2— MG N AR TiO R AT : 3—SAME ML AR TiO. 4R
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Fig. 4 Diffusion inhibition zone of different products against different bacteria under visible light

(a) Hi3:24 h (b) H3:120h (c) ¥3:360 h
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Fig.5 Diffusion inhibition zone of different products against different bacteria in dark
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