B3 E FE5H NG Vol. 31 No.5
201049 A Journal of Applied Optics Sep. 2010

XEHS:1002-2082(2010)05-0718-06
# Fe’ "X 8 Ag 93K TiO, St IERER R

# AR, KRR, G EL, ZRA!
Q. FILRE¥E KF%ESHTFEARFRN, A FAE 710069;
2. FEdLRZE WIER, BEF FAE 710069)

H OF. AMRBLEAREmol 58y AgT, FlTsFTiO, ARG Hrm, KABK-BK
E0MNHETHBERRARESHNGAL FETRA LB R GMHRTIO RBERLFABE, ARMAE
AR E R AR, 2 TiO, & BB ERT T M, 3t/ KA XRD, Uv-Vis s+ £ 4
B BB HRIEATT K, A5 AgT, Fe* st Ha TiO, BB LA FH ke A ELE,
HREAN: ERAITBSHAT, AAg”, F' & B RE#H L FAg/Ti"=0.05%, Fe/Ti=0.1%, &
BHEATIO, Pof, 2B EFEERG, FTEEBLRARTOLBERSMBES., IATIO, HEX
AApi4kmr A, BREUv-Vis TRABEBRETAAR LA RFHIMNMEE F A TFHET
TiO, 9 BMER, MAg " AR TEBFTARKTH AL LT ERUEL S, EN=F LR EHENRD
BB TTIO, B BB, FB RS TELBRAEZRFOMR, TR —FHARTT &,
KeiE, BB b XE; K. &ExB LR

FESES. TN102; 0484.4 TEHAERED. A

Doping Fe’" to nano-Ag TiO,for photocatalytic

performance improvement

HAN Jun', ZHANG Su-juan’, LU Zhi-guo?, WANG Ying-jie'
(1. Institute of Photonics and Photo-Technology, Northwest University, Xi’an 710069, China;
2. Department of Physics, Northwest University, Xi’an 710069, China)

Abstract: The effects of Ag and Fe doping contents on photocatalytic performance of the TiO,
thin film were studied. Ag and Fe doping and co-doping contents on nano-TiO, photocatalytic
bactericidal films were prepared by sol-gel method. The photocatalytic activity of TiO,films was
evaluated by the sterilizing rate of the E. coli. The microstructure and UV absorb ability of films
were measured by using XRD and Uv-Vis technology so as to analyze the intrinsic mechanism of
Ag and Fe doping the photocatalytic TiO, thin films. Results show that, for fluorescent light
irradiation, optimal doping amounts for Ag/TiO,and Fe;/TiO,are 0. 05%, 0.1%, respectively.
The co-doping of them shows a good photocatalytic effect on the fluorescent light irradiation.
And co-doping has a good ability of photocatalytic decomposition. The as-prepared particles had
content of anatase phase. By Uv-Vis, we can see co-doping in the visible area has a good

absorption property. Fe’**doping expanding the scope of the absorption of TiO,and Ag™ effecti-
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vely inhibits the photo-generated electron hole recombination.

All this makes films’

photocatalytic ability enhanced. Co-doped’ s superiority over the single-doped is to be

investigated in the future.
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Fig. 1 Effect of Ag and Fe doping contents on photo-

catalytic performance of the TiO; thin film
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Table 1 Remaining bacterial suspension residues percentage

with nanofilm photocatalytic decomposition

W/ ZSEBE/ % ATION % BB/ % B/ % HBR/%

5 100 99 96 95 87
10 100 98 91 88 78
15 100 96 87 85 56
20 100 95 82 78 29
25 100 94 77 72 0
30 100 92 71 67 0
35 100 92 68 59 0
40 100 91 64 58 0
45 100 89 58 52 0
50 100 88 56 48 0
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Fig. 2 Ultraviolet visible (Uv-Vis) absorption spectra
of 20 layers different doping nano-titanium

dioxide films
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Fig. 3 X-ray diffraction (XRD) patterns of different
doping nano-titanium dioxide
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