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Solvent-thermal Synthesis and Gas Sensitivity of Cauliflower-like ZnO Nanomaterial

YOU Li-Mei HUO Li-Hua* CHENG Xiao-Li ZHAO Hui GAO Shan
(Laboratory of Functional Materials, School of Chemistry and Material Science ,Heilongjiang University ,Harbin 150080)

Abstract: Solvent-thermal technique was used to synthesize cauliflower-like ZnO nanopowders with Zn(NO;),+6H,0
and NaOH as the raw materials. The products were characterized by X-ray diffraction (XRD), scanning electron
microscope (SEM) and X-ray photoelectron spectroscopy (XPS). The results showed that the products belonged to
hexagonal crystal cell and were uniform with the size of 90~100 nm. There are large quantity adsorbed oxygen on the
surface of ZnO. It"s thick film-type gas sensor was prepared and the gas sensitivities were evaluated. The sensor
based on cauliflower-like ZnO exhibited high responses to methanol, ethanol, 1-propanol, acetone, benzene and
toluene at working voltage of 6 V, especially showed a good selectivity and low detection limits to 1-propanol and

acetone. It is important to note that the sensor could detect ethanol, 1-propanol and acetone of 1 wL-L™.
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Table 1 Correlation between heating voltage and
working temperature

Heating voltage / V Working temperature / °C

3.0 133
35 170
4.0 217
4.5 252
5.0 290
55 354
6.0 395
6.5 420
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Fig.1 XRD pattern of as-obtained ZnO powder
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Fig.3 XPS spectra of cauliflower-like(a, b) and spherical (c) ZnO powders
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Fig.4 Sensitivity versus working voltage of thick film

based on ZnO for different vapors at 100 pLeL!
(B is the partial enlarged drawing of A)
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Fig.5 Response of ZnO thick film vs. concentration of
different gases at 6 V
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Fig.6  Typical response-recovery curves of ZnO thick film
to ethanol, 1-propanol and acetone(100 wLsL™) at 6 V
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Table 2 Sensitivity of thick film based on ZnO for different
vapors(100 pL-L")at working voltage of 5 V

Methanol Ethanol 1-propanol Acetone Benzene Toluene

Sensitivity 14 26.4 37.4 34.1 2.5 53
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Table 3 Sensitivity of ZnO for different vapors from references
Ethanol Acetone Benzene
References [3] [6] [7] [11] [12] [3] [3]
Voltage or temperature 5V 5V 5V 5V 175 C 5V 5V
Concentration / (nL-L™) 100 100 100 250 1000 100 100
Sensitivity 25.2 13.0 14.6 ~20 6.7 9.8 ~2.0
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