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Fig.1 The sketch of the gas sensor structure, the measuring electric circuit and the test system
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Fig.4 TEM(a) and HRTEM(b) images of Au/ZnO nanomaterials
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Fig.7 The fitting peaks of PL spectra for ZnO(a) and Au/ZnO(b) nanomaterials
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Tab.1 The percentage of defects in ZnO and Au/ZnO nanomaterials based on the calculation and analysis of PL spetra

e 26 ) A/nm Zn0/ % (Au/Zn0O) /%
A BB ~380 1.15 12.77
Zni(~3.15 eV) ~395 2.82 6.02
Zni(~2.9 V) ~415,~435,~450 30.17 35.26
Vi (~2.7 ¢V) ~465 22.26 20.05
Vo(~2.53 eV) ~485,~500 20.28 17.61
Ozm(~2.38 eV) ~520 11.07 5.25
0;(~2.23 V) ~550 12.25 3.04
Zni+Vo ~395,~415,~435,~450,~485,~500 53.27 58.89
Vi + 0z +0; ~465,~520,~550 40.58 28.34
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Monodispersed Au/ZnO nanospheres: controllable preparation and gas sensing properties

Xu Jiagiang,Shi Ying,Dong Zhe, Wang Xiaohong, Xiang Qun
(Department of Chemistry,College of Science; Novel Energy and Sensing Technology Lab,Shanghai University,Shanghai 200444 ,China)

Abstract: Two hydrated zinc acetate and two glycolol as raw materials monodispersed ZnO nanospheres were synthesized
by a microwave assisted synthesis. Au nanoparticles were prepared by citric acid reduction and modified on the surface of ZnO
nanospheres by electrostatic interaction to form Au/ZnO gas sensing materials. The characterization of XRD confirmed the for-
mation of polycrystal ZnO and the modification of Au nanoparticles. FESEM and TEM results revealed that the particle size of
monodispersed nanospheres was 280 nm. Meanwhile, PL spectral characterization supported the analysis of sensitization mech-
anism. The gas sensing results show that Au/ZnO nanospheres have better selectivity and lower detection temperature for ace-
tone than prestine ZnO nanospheres, and still have strong gas sensitive response to 1 X10 % acetone.

Keywords: ZnO; Au NPs;gas-sensing mechanism;acetone gas sensor
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