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Preparation of black TiO, / activated carbon and its photocatalytic purification
performance for formaldehyde
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Abstract  Formaldehyde is one of the most widely concerned indoor gaseous pollutants. Traditional
adsorption-based purification materials have the problems of short life-time, potential of secondary pollution and
difficulty of waste disposal. In this study, black titanium dioxide was prepared by sol-gel calcination with
tetrabutyl titanate as titanium source under argon atmosphere. The physical, chemical and optical properties of
the prepared materials were characterized by TEM, XRD, DRS and XPS. Its formaldehyde purification
performance was tested by continuous flow surface photocatalytic reaction system. The results show that black
TiO, has the characteristics of disordered surface layer and oxygen vacancy, and exhibits higher visible light
absorbance and narrower band gap. Its single-pass purification efficiency of formaldehyde under ultraviolet light
can reach 78%. By combining black TiO, with activated carbon, the formaldehyde purification efficiency was
further improved, and the optimal load of activated carbon at different flow rates were obtained. The long-term
performance-of black TiO,/ activated carbon and activated alumina loaded with potassium permanganate was
compared for 16 hours, and the results show that the cumulative purification capacity of the former is 1.5 times
that of the latter, and there is no efficiency decay. This study provides reference and comparison on material
level for the application of photocatalytic technology in indoor formaldehyde purification.

Keywords _black TiO,; formaldehyde; photocatalysis
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