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Preparation and optical properties of Ag/Zn co-doping TiO, thin films

WANG Yuxin, LIN Dong-xue, WANG Lei
(School of Physics and Electronic Technology, Liaoning Normal University, Dalian 116029, China)

Abstract: The solgel spin coating method was used to prepare TiO,, Ag-TiO, and Ag/Zn-TiO,
film samples. The test results showed that the main crystal face of all samples was (101) and there
was no other impurity crystal face. Ag doping made the crystal size of the sample decrease, the red
shift appeared on the absorption edge of the sample, and the band gap energy decreased with a mini-
mum value of 3. 476 eV. Compared with intrinsic TiO, and Ag-TiO, ., with the increasing doping frac-
tion of Zn, the (101) diffraction peak of the sample showed a trend of weakening at first and then
strengthening. Besides, the full width of half maximum of the sample increased, the grain size and the
crystal planes spacing decreased, and the grains were refined as well; the surface morphology of the
film was modified to be more flat, dense and uniform, and the phenomenon of pores and clusters was
relatively less. The blue shift appeared on the absorption edge and then the red shift. The absorbance
increased and the band gap decreased from 3. 515 eV to 3. 419 eV. When the doping fraction of Zn was
2.00% , the (101) diffraction peak was strongest and the peak type was sharpest. At this time, the
crystal size of the sample was smallest, the surface morphology was optimum, and the minimum band
gap was 3.419 eV.
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