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Abstract

As we all know, the common manganese oxides in the soil environment can have an important
impact on the environmental behavior of pollutants. However, the transformation behavior of
pollutants in the mixed system of manganese oxide and heavy metal ions is still unclear. There-
fore, this study discussed the transformation behavior of methyl orange, a typical dye in the envi-
ronment, in the mixed system of heavy metal copper ion (Cu?*) and manganese dioxide (MnO,).
Firstly, X-ray diffraction (XRD), high-resolution scanning electron microscopy (FESEM) and specif-
ic surface area meter (BET) were used to analyze the crystal form, surface morphology and specif-
ic surface area of the prepared MnO.. Then, the effects of Cu?*, methyl orange content and pH of
the reaction solution on the degradation behavior of methyl orange in the reaction system were
discussed through laboratory batch experiments. The results showed that overall, Cu?* signifi-
cantly inhibited the removal efficiency of methyl orange in the reaction system. With the decrease
in the pH value of the reaction solution, the inhibition efficiency of methyl orange in the reaction
system showed an obvious downward trend. In addition, the content of Cu2+ was negatively corre-
lated with the removal efficiency of methyl orange in the reaction system. The increase in methyl
orange content obviously reduces the inhibition efficiency of methyl orange. The analysis con-
firmed that the competitive relationship between Cu?* and the surface active sites of methyl
orange combined with MnO, determined the removal efficiency of methyl orange in the reaction
system. Therefore, this study is of great theoretical and practical significance to deeply under-
stand the environmental behavior of manganese oxides on dye pollutants in the actual soil envi-
ronment.
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24. BHFE

Qb T S B VRCR 42 403 % B T (Spectrumlab 752s) i 5E Y A8 sl 4 55 73k B . XRD RAERH X 5
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Figure 1. X-ray diffraction pattern of MnO,
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Figure 2. Pore size distribution diagram of a-MnO, (inset) and N, adsorp-
tion-desorption isotherm diagram
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Figure 3. Field emission scanning electron microscope of a-MnO,
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Figure 4. Reaction kinetics of methyl orange at pH5.5
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Figure 5. Reaction kinetics under different pH conditions (the left picture shows the conversion of methyl orange by MnO,;
The right picture shows the conversion of methyl orange by MnO, and Cu?*
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Figure 6. Adsorption isotherm of Cu?
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Table 1. Fitting parameters of Langmuir and Freundlich equations
%% 1. Langmuir #0 Freundlich 752l & 53

+

Langmuir 7772

Freundlich J7 12

Qm (Ma/g) K (L/mg) R? K n R?
87.88 0.07 0.988 17.37 2.968 0.893
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Figure 7. Effect of copper ion concentration on degradation
of methyl orange by manganese dioxide
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Figure 8. Effect of methyl orange concentration on degrada-
tion behavior of methyl orange in MnO,/Cu®" reaction system
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