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Figure 1. XRD patterns of the as-prepared products obtained by calcining the γ-MnOOH precursors under different conditions:(a) 350oC for 4h in air and then 200oC for 2h in H2 (b) 350oC for 4h in air, (c) at 600oC for 2h in air, (d) 600oC for 4h in argon.
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Figure 2. SEM images of MnOx catalysts: (a) MnO2, (b) Mn2O3, (c) Mn3O4, (d) MnO2-H-200.
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Figure 3. TEM images (with the SAED pattern inset) of MnOx catalysts: (a,b) MnO2, (c,d) Mn2O3, (e,f) Mn3O4, (g,h) MnO2-H-200.
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Figure 4. H2-TPR profiles of MnOx catalysts (MnO2-H-200, MnO2, Mn2O3 and Mn3O4
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Figure 5. O2-TPD profiles of MnOx catalysts (MnO2-H-200, MnO2, Mn2O3 and Mn3O4), inset with the large view of the profiles at the temperature range of 50-200C
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[bookmark: _GoBack]Figure 6. (a)Mn 3s and (b) O1s XPS spectra of MnOx catalysts (MnO2-H-200, MnO2, Mn2O3 and Mn3O4)
[image: 说明: E:\2020年\学生工作\张磊\Fig3.tif]
Figure 7. Ozone conversion over different MnOx catalysts (MnO2-H-200, MnO2, Mn2O3 and Mn3O4)
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Figure 8. Schematic illustration of O3 decomposition on MnO2.
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Figure 9. (a) Mn 3s, (b) Mn 2p3/2 and (c) O1s XPS spectra of MnO2-H-200 at different ozone conversion (1, 0.6 and 0.2)
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Figure 10. O2-TPD profile of MnO2-H-200 at different ozone conversion (1, 0.6 and 0.2): (a) the temperature range of 50-600C and (b) the peak-peak fitting at the temperature range of 50-400C
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Figure 11. H2-TPR profile of MnO2-H-200 at different ozone conversion (1, 0.6 and 0.2)
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Figure 12. XRD patterns of MnO2-H-200 at different ozone conversion (1, 0.6 and 0.2)
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Figure 13. Raman spectra of MnO2-H-200 at different ozone conversion (1, 0.6 and 0.2)
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