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The Relationship between Gas Sensor Sensitivity and
Local Structures of a-Fe,05-SnO, Composite Oxides

HirovosH1 KaNal, HirosHI MizuTAaNI*, TSUNEHIRO TANAKA**,
TAaKUzZO FUNABIKI**, SATOHIRO YOSHIDA** and MiIkio TAKANO***

The Fe K-edge X-ray absorption spectra have been recorded to study local structures
around iron for fine powdery «-Fe,0;-Sn0, gas sensor which was prepared by the thermal

decomposition of coprecipitates from aqueous ferric sulfate and stannic chloride solutions
at pH 8. Tin atoms are substituted for iron atoms in the corundum structure of a-Fe,0O,
below 15 mo 1 % of SnO, which is the limit of dissolution. Further addition of SnQ, brings
about the system unstable by that SnO, enters the lattice as a substitutional defect and
produces tetrahedral iron oxide species. The high sensor sensitivity for CH, is intimately
correlated with the amount of dissolved SnQO, into «-Fe,O;.
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content of Fe203-Sn0O2 composite oxides.
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Fig. 2. X-ray absorption spectrum of Fe K-edge for a-Fe;Qs.

Plot of methane sensor-sensitivity at 673K vs SnO2
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Fig. 4. Fourier transforms of Fe K-edge for Fe;O3-5n0O:
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Table 1. Structural parameters for Fe-Sn composite oxides

SnO; Fe-0 Fe-0 Fe-Fe Fe-Fe Fe-Fe Fe-Sn
mol% CN R/A CN R/A CN R/A CN R/A CN  R/A CN R/A
5 3.0 1.95 3.1 2.08 3.9 2.96 2.7 3.39 4.1 3.9 0.19 3.36

15 3.1 1.93 3.0 2.06 4.0 2.95 2.9 3.37 3.6 3.69 0.30 3.32

33 2.6 1.86 2.7 1.95 4.0 2.95 2.8 3.36 3.1 3.88 0.26 3.31

@-Fe; O 3.0 1.95 3.0 2.04 4.1 2.95 3.1 3.37 3.8 3.89

a-Fez O34, 3.0 1.98 3.0 2.068 4.0 2.94 3.0 3.6 4.0 3.74

CN:Coordination number. R:Bond distance.
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a) Crystallographic reference data.
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for authentic FesO4 and y-Fe;Os.
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