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Sensing Property and Catalytic Activity of In, Sn and Ti Nanocomposites for CH,
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Abstract: A novel CH, gas sensor based on nanocomplex oxides of Sn, In and Ti were developed and studied.
The binary nanocomposite of 20% In,05-80% SnO, was prepared using a chemical controlled co-precipitation
method through manipulating total metal salt concentration,the In/Sn cation ratio, precipitation pH values and
aging time. TiCly solution was added dropwise to the binary precipitated solution to form the precursor of trinary
nanocomposite  (25%In,05-75%Sn0,)-20%Ti0,. The precursor was calcined at temperature of 600 “C for 6 h. The
performance and phase structure of materials were characterized using various analysis methods, and their sensing
and catalytic activities for CH; combustion were examined. The results show that these nanocomposites exhibit
high sensitivity and selectivity for the detection of CHy4, and the sensitivity depends on the complex composition,
calcination and operation temperature. The sensing and catalytic performances were further enhanced by the in-
troduction of non-reducible oxide, such as MgO as surface modifying material. The gas-sensing mechanism of the
CH, sensor was also discussed by temperature-programmed desorption (TPD) studies and X-ray photoelectron

spectroscopic (XPS) analysis at gas-sensing operating temperature.
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Fig.11  XPS spectrum of trinary nanocomposite
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