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Abstract: Highly active copper-doped manganese dioxide (Cu-MnQ,) oxidase-like nanozyme (abbreviated as
oxidase-like enzyme) was prepared by one-step hydrothermal method and characterized by XRD, SEM, EDS, N,
adsorption-desorption and XPS. And its catalytic performance on Rhodamine B (RhB) degradation was further
investigated. The results showed that the improved catalytic activity of Cu-MnO, was attributed to the synergistic
effect of MnO, and doped copper. RhB could be fully degraded within 30 min at 30 C under the conditions of
solution pH 3.0, initial RhB mass concentration 50 mg/L, and Cu-MnO,-10% (10% is the percentage of amount
of substance of CuCl, * 2H,0 and KMnO,) dosage 0.01 g, while the degradation rate of RhB was still maintained
75% even when the catalyst was recycled 5 times. In addition, the degradation rates of ciprofloxacin, ofloxacin,
tetracycline, and hydroquinone were 88.86%, 90.47%, 92.62% and 90.99%, respectively. The mechanism study
of RhB degradation catalyzed by Cu-MnO, oxidase-like enzyme revealed that there were abundant holes in
oxygen vacancy rich Cu-MnQO,, which was beneficial for adsorbing and catalyzing dissolved oxygen to produce a
large amount of singlet oxygen ('05) and a small number of superoxide radicals (05 ) and other reactive oxygen
species for the rapid degradation of organic pollutants.
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Fig. 5 UV-Vis adsorption spectra of MnO, and Cu-MnO,
oxidase-like (a) and investigation of synthesis
conditions of Cu-MnQO, oxidase-like (b~e¢)
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Fig. 6 UV-Vis adsorption spectra of enzyme activity of

Cu-MnO; (Inset shows the color change of catalytic
oxidation of TMB under different conditions): Cu-MnO,

mass concentration (a), pH (b), temperature (c) and
steady-state kinetic analysis (d)
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Table 2 Comparison of the steady-state kinetic fitting parameters
toward TMB of Cu-MnQO, and other oxidase-like materials

R = 2%
g K./ V max/[mmol/ N

B ey
HRP TMB  6.60 [30]
MnO, TMB  0.0314~0.378 0.0804~0.441 [19]
MnO, TMB  0.1067 0.0186 [31]
Fe;0,@C@MnO, TMB 0.113 0.0118 [32]
Cu-MnO, TMB  0.0598 1.417 £

. HRP B A (L .
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Fig. 7 Catalytic degradation curves of RhB by different

Cu-doped Cu-MnO, oxidase-like enzyme (a), UV-
Vis adsorption spectra of Cu-MnO, catalyzed RhB
degradation process (Inset shows the color change)
(b), Cu-MnO, oxidase-like enzyme catalyzed RhB
degradation curves under different conditions:
Dosage (c), pH (d), temperature (¢) and RhB mass
concentration (f)
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Table 3 Comparison of catalytic performance of different manganese oxide catalysts for degradation of RhB
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Fig. 8 Effect of coexisting ions and HA on degradation
rate of RhB (a), recycling performance (b) and
degradation curves of other pollutants by Cu-MnO, (c)
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Fig. 9 Radical quenching experiments
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Fig. 10 Schematic illustration of catalytic mechanism over Cu-MnO, oxidase-like enzyme
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