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Precipitation of Al-doping-ZnO (AZQO) powders by
polyacrylamide gel method

WANG Zhi-yong, PENG Chao-qun, WANG Ri-chu, WANG Xiao-feng, LIU Bing

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Al-doping-ZnO (AZO) precursors were successfully synthesized by the polyacrylamide gel rout. The AZO
powders were obtained at the calcining temperatures of 500 and 600 ‘C. The powders were characterized with DSC, XRD,
SEM, UV-vis spectrometer and luminescent spectrometer. The influence of Al concentration in the solution on optical
properties of AZO powders was investigated. The results show that Al doping concentration in the solution is 8% (mole
fraction) at the calcining temperature of 600 ‘C. The grain size of powders decreases with increasing Al concentration. A
blue shift of the UV-vis absorbance wavelength is observed firstly, and then a red shift later with increasing Al
concentration. While the Al concentration reaches 5.5% (mole fraction), the shortest absorbance wavelength is 367 nm
(3.38 ¢V). The UV peak of 406 nm and blue emission peak of 430 nm are detected in both non-doped and doped samples.
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Fig. 1 XRD patterns of ZnO powders (a) and (002) Bragg
reflections (b) of ZnO powders with different Al doping

concentrations at 500 C
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Table 2 Lattice constants of ZnO powders whit different Al

doping concentrations

Lattice constant

x(Al):x(Zn)

a/A c/A
0:100 3.254 24 5.210 69
1.5:100 3.25135 5.208 46
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3.5:100 3.258 25 5.221 54
4.5:100 3.256 61 5.216 41
5.5:100 3.255 34 5.214 21
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Fig. 2 XRD patterns of ZAO powders with different Al

doping concentrations at 600 ‘C
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Fig. 3 SEM images of AZO nano powders with different Al concentrations at 600 C: (a) ZnO; (b) 1.5%; (¢) 3.5%; (d) 5.5%; (¢)

6.5%; () 8%
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Fig. 4 UV-absorbance spectra (a) and energy band gaps (b) of
ZAO powders with different Al doping concentrations at
600 'C
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