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Abstract: Magnetic composite CuFe,O4/diatomite (CFD) was prepared via citric acid assisted sol-gel
method, and then characterized by SEM, XRD, FTIR and XPS for analysis on its microstructure and
elemental valence. The effects of different oxidation systems, mass concentration of CFD, mass
concentration of peroxymonosulfate (PMS), initial pH of solution, reaction temperature and anion type on
the degradation of acid orange 7 (AO7) by CFD system were investigated, and the AO7 degradation
mechanism by CFD was explored as well. Results from characterization indicated that the spherical
CuFe,0, particles were dispersed on the surface of diatomite, which reduced the agglomeration of CuFe,0,,
while the valence cycles among the surface hydroxyl group, Fe*'/Fe*" and Cu®'/Cu" on CFD were involved
in the PMS activation. Under the optimal conditions of 0.50 g/L mass concentration of CFD, initial pH of
solution 6.68, mass concentration of PMS 0.30 g/L, mass concentration of AO7 50 mg/L and reaction
temperature 30 °C, the degradation rate of AO7 in 100 mL of the system reached 96.88% at 60 min. The
degradation process of AO7 in CFD+PMS system was in line with the pseudo-first-order kinetic model, and
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the AO7 degradation rate constant was 1.98 times higher than that in pure CuFe,O,+#PMS system. The

CFD+PMS system, with a low activation energy (31.77 kJ/mol), could be applied in a wide pH range (5~11).

The main active substances in the degradation process were singlet oxygen (‘O,) and *O3, while SOz and *OH

were also produced.
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Fig. 4 Effect of different systems on degradation rate of AO7
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Table 1 Pseudo-first order kinetic parameters of AO7
degradation by different systems

(3 WE—2 B 12 E i e kfmin™  R?
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CFD+PMS —In(p/pe)=0.0561£+0.085 0.0561 0.9959
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Fig. 5 Effect of CFD mass concentration on degradation
rate of AO7 (a) and pseudo-first order kinetic
fitting curves (b)
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Fig. 6 Effect of PMS mass concentrations on degradation

rate of AO7 (a) and pseudo-first order kinetic fitting
curves (b)
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Fig. 7 Effect of initial pH of AO7 solution on degradation

rate of AO7 (a) and pseudo-first order kinetic
fitting curves (b)
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Fig. 8 Effect of temperatures on degradation rate of AO7
(a) and pseudo-first order kinetic fitting (b)
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Fig. 9 Effect of different anions on CFD+PMS system
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