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Fig.1 Image of the device structure
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Fig. 2 1Image of the gas sensors structure
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Table 1 The BET data of Sn0,
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2 —0.224 62, 48 5.7
4 —0.216 67.06 5.4
8 —0.115 73.29 4,7
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Fig. 4 Nitrogen gas adsorption-desorption isotherms of each sample and pore-size distribution(inset)
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Fig.5 SEM and TEM images of the sample 4
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Fig. 6 Sensitivities of the sensors to gas
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Preparation and gas-sensing characteristic of polyethylene glycol
modified Nano-SnQO,

LIN Zhi-dong , SONG Wen-long ,WANG Ke ,GUO Chun-liang ,CHEN Shuang
(Provincial Key Laboratory of Plasma Chemistry & Advanced Materials, Wuhan Institute of Technology s Wuhan 430074, China)

Abstract; Nanocrystalline SnO, was prepared by precipitation using tin chloride pentahydrate as raw
materials and polyethylene glycol as the surfactant. The traditional indirectly heated sintered-type tin
oxide gas sensors were prepared by grinding, coating, sintering, soldering, aging the obtained
nanocrystalline SnQ,. The structure, specific surface area and morphology of the samples of obtained
nanocrystalline SnO, were characterized by X-ray diffraction (XRD), nitrogen adsorption isotherms
(BET), scanning electron microscopy (SEM) and transmission electron microscopy (TEM). Gas
sensing property of the sensors to ethanol, formaldehyde, acetone, methanol gases was measured by
the static volumetric method. The results show that the particle size of nanocrystalline SnQ, is very
small with good homogeneity, the particle size is range from 5 to 8 nm; the maximum specific surface
area is up to 73. 29 m?/g with porous structure, the size of the most probable pore diameter is between
4,7 and 6. Inm; the porous structure may be formed in the gas passage, which is conducive to the
diffusion of gas molecules to improve the gas sensing performance. The gas sensitivity test shows that
all sensors have higher response to ethanol, formaldehyde, acetone, methanol gases. The application of
polyethylene glycol modified nanocrystalline SnO, material has good prospects for gas sensor
development.

Key words: nanomaterials; porous; sensor; sensitivity; precipitation
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