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In-Situ DRIFTS Study on Catalytic Oxidation of Formaldehyde
over Pt/TiO, under Mild Conditions
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Guangdong Province, Sun Yat-sen University, Guangzhou 510275, Guangdong, China

Abstract: The adsorption and oxidation of formaldehyde over 1%Pt/TiO, under ambient conditions were investigated by in-situ diffuse re-
flectance infrared Fourier transform spectroscopy (DRIFTS), and the deactivation of the catalyst was analyzed. It was found that formalde-
hyde could be oxidized to HO and CO, over Pt/TiO, at ambient temperature, and the decomposition of formate was the key step below 100
°C. The catalyst deactivation at low temperature was attributed to the overcast of active sites by the formate that was failed to be decomposed
in time. Nevertheless, the formate on Pt/TiO, could be decomposed completely by increasing the reaction temperature to 100 °C, and the

catalyst activity could be recovered simultaneously.
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Fig. 1. In-situ diffuse reflectance infrared Fourier transform spec-
troscopy (DRIFTS) spectra of HCHO adsorbed on TiO, (a) and
Pt/TiO, (b) at ambient temperature. (1) 1 min; (2) 10 min; (3) 20 min;
(4) 30 min; (5) 40 min.
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Fig. 2. In-situ DRIFTS spectra of HCHO and O, co-adsorbed on
TiO, (a) and Pt/TiO, (b) at ambient temperature. (1) 1 min; (2) 5 min;
(3) 10 min; (4) 20 min; (5) 30 min; (6) 40 min.
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Fig. 3. In-situ DRIFTS spectra of catalytic oxidation of HCHO over
Pt/TiO, at different temperatures. (1) 30 °C; (2) 40 °C; (3) 50 °C; (4)
60 °C; (5) 70 °C; (6) 80 °C; (7) 90 °C.
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Fig. 4. In-situ DRIFTS spectra of catalytic oxidation of HCHO over
Pt/TiO, at 100 °C for different time. (1) 10 min; (2) 20 min; (3) 30 min;
(4) 40 min; (5) 60 min.
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Fig. 5. In-situ DRIFTS spectra of oxidation of HCHO over Pt/TiO, at
different temperatures for 25 h. (1) 30 °C; (2) 40 °C; (3) 50 °C; (4) 60
°C; (5) 70 °C; (6) 80 °C; (7) 90 °C; (8) 100 °C.
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