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The metal-modified titanium dioxide catalysts have been widely known as potential catalysts.

However, insight the changes in an electronic structure and catalytic reaction mechanism are
significantly crucial. For many decades, the advantages of low-temperature catalysis and effective cost
reduction have been fascinated by many researchers focus to work on copper modified titanium dioxide.
In this work, the heating catalytic mechanism of the Cu-doped TiO2 is extensively studied by in-situ
X-ray Absorption Spectroscopy (in situ XAS) to analyze the oxidation states which leading to catalyze
carbon monoxide. The Cu/TiO2 microparticles were synthesized by aerosol-assisted self-assembly
process (AASA) by varying wt % of the TiO2 microparticles (0, 1, 5, 10, 15 and 20 wt %). The crystal
phase and the morphology of the microparticles were analyzed by X-ray diffraction (XRD) and
Scanning Electron Microscopy (SEM) respectively. Further, the CO conversion and the distribution of
each element were measured correspondingly by gas chromatography (GC) and X-ray fluorescence
analysis (XRF). The experimental results are robustly demonstrated that the Cu/TiO2 (20 wt %) has the
highest reaction efficiency at the lowest reaction temperature. Further, in situ XAS analysis showed the
oxidation mechanism of the Cu/TiO2 was Langmuir-Hinshelwood mechanism. Hence, the mechanism
of the CO conversion and the oxidation states of the thermally induced Cu/TiO 2 microparticles are
realized as an outstanding thermal catalyst and shed a light to develop other advanced TiO2 based
thermal catalysts in the future.

