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Solvothermal synthesis of magnetic Fe,O,nanospheres and the optimization

of the photo-Fenton reaction performance

LIANG Daxin', ZHANG Jubo', ZHENG Kai', DI Mingyu', GUO Yuanru', WANG Wei’

(1.College of Materials Science and Engineering, Northeast Forestry University, Harbin 150040, China; 2.State Key Laboratory of
Urban Water Resources and Water Environment( Harbin Institute of Technology) , Harbin 150090, China)

Abstract; In order to study photo-Fenton performance of Fe;0, nanospheres, monodispersed Fe, 0, nanospheres
with a mean diameter of 200 nm were successfully synthesized by a solvothermal method at 200 °C. As-synthesized
Fe,0, nanospheres show excellent photo-Fenton efficiency on the degradation of methylene blue (MB), and the
degradation rate was over 95%. Besides, the catalyst was easy to recycle with only a piece of magnet, and the
recovery rate can be more than 85%. Moreover, the catalyst can be regenerated with the ultrasonic treatment, and
the degradation performance almost remains unchanged. In addition, the degradation efficiency varies with the
amount of hydrogen peroxide applied and the pH value of the reaction system. After intensive investigation, the
reaction efficiency performs best with 15 mL hydrogen peroxide added in acid atmosphere.
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Fig.4 UV-vis spectrum of MB during photo-Fenton process by Fe,O, nanospheres synthesized with different initial ratio of reactants
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Fig.5 Degradation rate of MB with reacted time by as-synthesis
Fe;0, nanospheres with different initial ratio of reactants
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(2) m(FeCl - 6H,0) : m(CH,COONa): (b) m(FeCly+ 6H,0) : m(CH,COONa): (¢) m(FeCly 6H,0): m(CH;COONa):
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m(NH,CH,CH,NH,)=1::5:5 m(NH,CH,CH,NH,)=1:5:10
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Fig.6 SEM picture of as-synthesized Fe;0,nanospheres with different initial ratio of reactants
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Fig.7 UV-vis spectrum of MB during photo-Fenton by Fe;0, nanospheres synthesized with different initial amount of H,0, and the
picture of real products of “c” degradation reaction
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Fig.10  Degradation rate of MB with reacted time at different
pH value
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Tab.3  Stability analysis of recovery rate of catalyst

PR HEfL REALJR 1
[l %
i/ mg AL BT i/ mg
20.0 18.2 91.00
20.0 17.8 89.00
20.0 19.1 95.50
20.0 18.6 93.00
20.0 19.0 95.00
20.0 19.3 96.50
20.0 17.5 87.50
20.0 16.6 83.00
20.0 18.9 94.50

20.0 19.6 98.00
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Tab.4 Recycle efficiency of catalyst

SNEEHIEIE  JREBRE

R e mwer "
1 1.862 0.059 96.83
2 1.862 0.060 96.78
3 1.862 0.060 96.78
4 1.862 0.061 96.72
5 1.862 0.066 96.46
6 1.862 0.067 96.40
7 1.862 0.080 95.70
8 1.862 0.091 95.17
9 1.862 0.095 94.90
10 1.862 0.098 94.75

K5 HRBEREBRESEEIE T %

Tab.5 Degradation rates after regeneration compared with
reported results
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Fig.11  Variation of photo-Fenton degradation rate of MB with
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