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Figure S1. (a) XRD patterns, (b) FT-IR spectra, (¢) UV-vis-NIR diffuse reflectance spectra and (d)
photographs of ZrO, reacted with different amount of NaBH,.

Figure S2. TEM image of (a) ZrO,-OV, and (b) ZrO, and HRTEM image of (c) ZrO,-OV, and (d) ZrO,.
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Figure S3. N, adsorption-desorption isotherm of ZrO,, ZrO,-OV and B@ZrO,-OV.
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Figure S4. EDS quantitative analysis of B@ZrO,-OV. Inset: The element content of B, O and Zr.
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Figure S5. (a) Full XPS survey spectra and (b) high-resolution XPS for N 1s of the ZrO,, ZrO,-OV and
B@ZrO,-OV.
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Figure S6. PL spectra of the ZrO,, ZrO,-OV and B@ZrO,-OV.

Figure S7. Different oxygen vacancy sites on the surface of ZrO, (a) and different B sites on
the ZrO,-OV (b). Zr, O, B atoms and oxygen vacancy are represented as cyan, red, and green

color.

Table S1. The formation energy of oxygen vacancy (OV) with different oxygen vacancy sites

Structure V1 V2 V3 V4 V5 V6 V7

E¢ 6.21 6.57 6.34 6.14 6.30 5.52 5.79

Table S2. The formation energy of oxygen vacancy (OV) with different B sites

Structure B1 B2 B3

E; 4.848 4.849 6.137

S4



. | dark

Irradiation time (h)

Figure S8. Photocatalytic degradation of RhB by B@ZrO,-OV catalyst under simulated solar light

irradiation.
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Figure S9. Photocatalytic degradation of phenol over B@ZrO,-OV and ZrO,-OV in the absence and
presence of NIR light irradiation.
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Figure S10. EPR signals of the (a) DMPO--O, and (b) DMPO--OH for 5 min under visible light

irradiation with the presence of ZrO,-OV.
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Figure S11. Effects of different reactive species scavengers on the photodegradation of RhB by
B@Zr0O,-OV under NIR (a), visible (b) and UV (c) light irradiation.
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Figure S12. Effects of different reactive species scavengers on the photodegradation of RhB by ZrO,-OV
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under UV (a) and visible light (b) irradiation.
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