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S1. Kinetic and reaction mechanism of the peroxidase-like activity of 

Fe3O4@TiO2@MoS2

The kinetic parameters and reaction mechanism of the POD-like behavior of 

Fe3O4@TiO2@MoS2 were studied using the Michaelis equation. Kinetics study were 

performed in the acetate buffer (100 mM, pH 4.0) with the final concentration of H2O2 

(5 mM) and various concentrations of TMB (0.1–1.8 mM) or with the final 

concentration of TMB (1 mM) and diverse concentrations of H2O2 (0.06–0.5 mM). The 

values of Vmax and Km were evaluated by the Equation (1), where [S], Km, V, and 

Vmax are the substrate’s concentration, Michaelis constant, initial velocity, and the 

maximal reaction velocity, respectively.

                            (1)
𝑉 =

𝑉𝑚𝑎𝑥 × [𝑆]

𝑉𝑚 +  [𝑆]

Statistical analysis: All data are shown as mean ± s.d.

Fig. S1. UV–vis diffuse reflectance spectra of Fe3O4, Fe3O4@TiO2, 

Fe3O4@TiO2@MoS2, and MoS2.
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Fig. S2. High-resolution XPS for Fe 2p (a) and Mo 3d (b) of Fe3O4@TiO2@MoS2 in 

the dark (Fe3O4@TiO2@MoS2 (Dark)) or under the visible light irradiation from the 

Xe lamp with a 430 nm cutoff filter (Fe3O4@TiO2@MoS2 (Vis)).

Fig. S3. Steady-state kinetics of the peroxidase-like activity of the 

Fe3O4@TiO2@MoS2. 

a, c) The concentration of H2O2 was fixed, and the concentration of TMB changed; b, 

d) The concentration of TMB was fixed and the concentration of H2O2 changed; The 

error bars represent the standard deviation for three measurements (n = 3).
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Fig. S4. Steady-state kinetics of the peroxidase-like activity of the MoS2. a, c) The 

concentration of H2O2 was fixed, and the concentration of TMB changed; b, d) The 

concentration of TMB was fixed and the concentration of H2O2 changed; The error bars 

represent the standard deviation for three measurements (n = 3).
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Fig. S5. (a) The magnetic hysteresis loops of Fe3O4(I), Fe3O4@TiO2(II), and 
Fe3O4@TiO2@MoS2(III) and (b) physical drawing of magnetic separation of 
Fe3O4@TiO2@MoS2.

Fig. S6. MTT cytotoxicity assay: The viability of L929 cells treated with different sizes 

of Fe3O4@TiO2@MoS2 was used as an example. Error bars indicate the standard 

deviation of the three measured values (n = 3).
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Fig. S7. Colony plots of the inhibition effect of different treatments on ESBL-producing 

E. coli and MRSA.

Fig. S8. Colony diagram of the inhibition effect of low-temperature treatment on 

ESBL-producing E. coli and MRSA.

Fig. S9. The growth curves of MRSA under (a) dark conditions and (b) visible light 

irradiation. Cultured bacterial cells were treated with (I/V) Sterile water as control, 
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(II/VI) H2O2, (III/VII) Fe3O4@TiO2@MoS2, and (IV/VIII) 

Fe3O4@TiO2@MoS2+H2O2.

Table S1. Comparison of Michaelis-Menten constants (Km) and maximum initial 

reaction rates (Vmax) of the oxidation reaction catalyzed by Fe3O4@TiO2@MoS2, MoS2, 

HRP, TiO2@CeOx, Fe3S4, and GO-COOH.

Km (mM) Vmax (10-7 M/s)
Catalyst

H2O2 TMB H2O2 TMB
References

Fe3O4@TiO2@MoS2 0.6678 4.184 2.264 12.86 This work

MoS2 1.442 0.1923 0.4216 0.4027 This work
HRP 3.7 0.434 0.871 1 1

TiO2@CeOx 1.39 0.3 0.55 0.12 2

Fe3S4 1.158 0.160 21.68 11.46 3

GO-COOH 3.99 0.0237 38.5 34.5 4

MoO3-X DNs 0.26 2.65 1.52 0.0152 5
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