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Synergism of hydrogen peroxide and magnetite reduced from natural goethite
in the presence of UV for oxidation of formaldehyde

CHEN Yi, CHEN Tian-hu, CHEN Dong, ZOU Xue-hua, ZHU Cheng-zhu and WU Ya-dong
(School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: How to remove the formaldehyde from gases effectively has long been one of the hot issues due to its
high toxicity in carcinogenicity and teratogenicity. In this paper, nano-magnetite with particle sizes of 0.84 ~
3.35 mm was prepared by reduction of goethite at 300°C in hydrogen. An heterogeneous oxidation reactor filled
with the prepared magnetite was connected with a reactor used to catalyze hydroge peroxide (H,O,) oxidation of
formaldehyde. The effects of the amount of H,O,, the initial concentration of formaldehyde and the flow rate of
carrier gas on the formaldehyde removal were investigated in four kinds of reaction system, namely H,O,, H,O,-
ultraviolet (UV), magnetite-H,O,, and magnetite- H,O,-UV. The mechanism of Fenton photocatalytic oxida-
tion of formaldehyde was evaluated by the combined application of a mass spectrometer total carbon analyzer.
The results show that the formaldehyde removal rate in the Fenton photocatalytic oxidation can reach 98% in
the situation of UV-10% H,O,-magnetite. The stable result can be obtained in different gas velocity effects of
different concentrations of formaldehyde. It is indicated that gaseous formaldehyde could be decomposed into

CO, owing to the synergies of nanoscale magnetite catalyst and homogeneous UV-catalyzed hydrogen peroxide at
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room temperature, which is a low-cost purification method for gaseous organic contaminants, at least for

formaldehyde.
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Fig. 1 Schematic diagram of reaction apparatus
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Fig. 2 XRD patterns of natural goethite reduced by
hydrogen at different temperatures
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Fig. 3 TEM images of goethite before a and after b 300C hydrogen reduction
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Fig. 6 Formaldehyde removal under different reaction systems
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Fig. 7 Efficiency of formaldehyde removal under different

inlet concentrations
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Fig. 8 Efficiency of formaldehyde removal influenced

by different flow rates
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Table 1 Carbon analysis before and after gas purification
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