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Study on the preparation and CO, photoreduction activity of
Fe,O, @ACSs loaded BiOBr

Hao Ruigang', Liu Kangli**, Zhang Changming®, Lii Zhiping®, Zhang Xiaochao™

(1. Department of Environmental and Safety Engineering, Taiyuan Institute of Technology, Taiyuan 030008, China; 2. a. College of

Chemistry and Chemical Engineering; b. College of Mining Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Fe, O, /activated carbon spheres(Fe, O, @ACSs) with strong CO, adsorption capacity were synthesized via em-
bedding Fe salt into the phenolic resin spheres on the basis of suspension polymerization method and then activated through
high temperature carbonization and water vapor activation. Moreover, as-prepared BiOBr samples were loaded on the surface of
Fe, O, @ACSs by simple impregnation method, obtaining the BiOBr/Fe, O, @ ACSs composite photocatalysts with efficient
adsorption-photocatalytic CO; reduction performance. The analysis results of XRD(X-ray diffraction analysis) and XPS(X-ray
photoelectron spectroscopy) confirmed that Fe element was embedded into the ACSs in the form of Fe,O; and Fe; O, com-
pounds. Besides, SEM(scanning electron microscope)and CO,-TPD(CO,-temperature programmed desorption) results showed
that Fe, O, @ACSs exhibited excellent pore structures and CO, adsorption capacity, and BiOBr photocatalyst was uniformly
supported on the surface of Fe, O, @ ACSs to form a good synergy effect. The photocatalytic CO, reduction tests illustrated
that the yield (43.85 pmol « g=' « h™') of CO, photoreduction to CO over BiOBr/Fe, O, @ ACSs was much higher than
BiOBr(2.39 pmol * ¢! * h™') and Fe, O, @ ACSs(11.65 pmol * g~ ' « h™'). Finally, a possible CO, photoreduction action
mechanism of BiOBr/Fe, O, @ACSs was proposed and investigated. Our work should provide novel ideas and methods for the
construction of the composite system with strong CO, adsorption and efficient photocatalytic CO, reduction ability.

Keywords: activated carbon spheres; BiOBr; iron oxide; photocatalysis; CO, reduction
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