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Abstract: In this paper, the TiO, powder and TiO, powders doped with yttrium ion have been prepared by the sol-gel
method and hydrothermal methods, and the structures of the samples have been characterized by the XRD. The results
of XRD indicate that the structure of prepared TiO, powder is anatase and rare earth ion doping agents can restrain the
growth of TiO, crystals. Moreover, the formaldehyde gas sensing properties of the prepared samples have been meas-
ured by the gas sensing instrument. The results show that the TiO, doped with Y and prepared by hydrothermal method
(TiO,:Y-HT) exhibits better sensitivity towards formaldehyde. The concentration-sensitivity, response-recovery time
and temperature-sensitivity of TiO,:Y-HT have been furthermore studied. The results indicate that the best operation
temperature is 250°C, the sensitivity increases with the increasing of formaldehyde concentration, the response time is
about 30 s, and the recovery time is about 35 s.
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Figure 1. The XRD patterns of pure TiO, and TiO,:Y prepared by
sol-gel method and hydrothermal method
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Figure 2. The sensing properties of TiO, powder and TiO,:Y pow-
ders prepared by sol-gel method and hydrothermal method to-
wards 100 ppm formaldehyde
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Figure 3. Temperature-sensitivity curve of TiO,:Y-HT towards 100
ppm formaldehyde

& 3. TiO,:Y-HT ¥t 100 ppm EREEARE - REBErhZ

28

2.6

2.4

Sensitivity(Ra/Rg)

T T
20 40 60 80 100
Concentration(ppm)

Figure 4. Concentration-sensitivity curve of TiO,:Y-HT towards
formaldehyde at 250°C
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Figure 5. Response-recovery curve of TiO,:Ce towards 100 ppm
formaldehyde at 250°C
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