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Figure S1. The reaction devices, including reaction tube, condensing tube, magnetic stirrer and 300

W Xenon lamp source (PLS-SXE300D of Beijing Perfectlight Technology Co., Ltd).
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Figure S2. XRD patterns for M"Fe-LDHs nanosheets (M= Mg, Co, Ni, Cu), respectively.
The XRD pattern of CuFe-NS showed a series of unique diffraction peaks consistent with the

literature reports,'* proving that it was indeed CuFe-LDH material.



Figure S3. SEM images for (A) MgFe-NS, (B) CoFe-NS, (C) NiFe-NS, and (D) CuFe-NS, respectively.
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Figure S4. Energy-dispersive X-ray spectroscopy of NiFe-NS.



Table S1. The mass of the starting materials and the products for the synthesis of M'"Fe-NS.

The mass of starting materials (g) The mass of
Divalent metallic nitrate Fe(NO3)3-9H,0 NaOH NaNO; | products (g)
MgFe-NS 8.21 4.61 2.73 1.81 ~1.7
CoFe-NS 9.31 4.61 2.73 1.81 ~2.4
NiFe-NS 9.31 4.61 2.73 1.81 ~2.8
CuFe-NS 7.73 4.61 2.73 1.81 ~2.1
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Figure S5. XRD patterns for NiFe-NS and NiFe-Bulk, respectively.



Figure S6. SEM image for NiFe-Bulk.
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Figure S7. UV-vis diffuse reflectance spectra over MgFe-NS, CoFe-NS, NiFe-NS, and CuFe-NS,

respectively (the inset shows the digital images of the above LDHs).
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Figure S8. (A) Phenol conversion and (B) product selectivity of control experiment under different

conditions.



Phenol Conversion (%)

- 100
409 ofwCAT o= HQ
Phenol Conversion - 80 ;30
30 - M o
=
-60 S
4
20 4 A
-40 &
=
10 - <
- 20 :5
—
0 - 8 F = O
0 1 2 3 4

Reaction Time (h)

Figure S9. Time course of phenol conversion and product selectivity over NiFe-NS.
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Figure S10. Time course of H,0, concentration during the reaction.
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Figure S11. Product selectivity over NiFe-NS under monochromatic excitation at 405, 440, 470, 530,

and 550 nm. The catalyst has no catalytic activity under irradiation above 600 nm.



Table S2. Comparison of phenol hydroxylation performance for various catalysts in previous literature and this work.

Phenol Conc. H,0, Conc. Temp. or light Reaction Phenol Conv.
Catalyst Solvent DHB Sel. (%) Ref.
(mM) (mM) source Time (h) (%)
Al-Free Mn-f3 644 322 H,O 80°C 6 35.2 97.8 ACS Appl. Mater. Interfaces 7 (2015) 2424-2432 >
Fe/WAC/6.94 500 500 H,0 40°C 0.7 51.7 80.3 Catal. Sci. Technol. 5 (2015) 2486-2495 ©
MFS-2 333 333 H,0 70°C 3 52 72 J. Colloid Interface Sci. 380 (2012) 16-24 7
Fe-SPC-2 333 333 H,0 50°C 3 46.2 70.6 Appl. Surf. Sci. 285 (2013) 721-726 8
RH-10Fe 2000 4000 H,0 70°C 2 95.2 100 Chem. Eng. J. 165 (2010) 658-667 °
Fe/KL 1000 2000 H,0 70°C 0.5 934 100 Chem. Eng. J. 214 (2013) 63-67 1©
FeVCN 55 1667 4167 ACN 60°C 4 40.5 9.6 Appl. Catal. B Environ. 218 (2017) 621-636 !
4Cu-4PAAM-
353 647 H,0 70°C 2 78.5 95.9 Catal. Commun. 101 (2017) 116-119 12
3GO-ALG
Fe-Al-silicate 265 485 H,O0,ACN 365 nm 4 64.9 95 Catal. Commun. 12 (2011) 1022-1026 13
C. I. Pigment
g 5 171 243 H,O0, ACN 365 nm 4 87.8 73.3 Curr. Org. Chem. 16 (2012) 3002-3007 **
reen
. 25°C, .
NiFe-NS 250 750 H,0 4 69.7 99.7 This work
550 nm
NiFe-NS 250 250 H,0 25°C, vis 4 39.7 99.6 This work
. 25°C, .
NiFe-NS 250 250 2 28.4 99.7 This work

460 nm LED
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Figure S12. XRD patterns for fresh NiFe-NS and recycled NiFe-NS.
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Figure S13. XRD patterns for different LDHs nanosheets.
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Figure S14. (A) Phenol conversion and (B) product selectivity of different LDHs under visible-light
illumination.



Table S3. Local structure parameters around Ni estimated by EXAFS analysis.

Sample Shell N R [A] 02 [103 A2 R-factor [1073]
Ni-O 6.0 2.05 6.4
NiFe-Bulk 7.0
Ni-Ni/Fe 6.0 3.10 7.2
Ni-O 5.3 2.05 6.6
NiFe-NS 6.1
Ni-Ni/Fe 5.4 3.10 7.5

[a] N = coordination number; [b] R = distance between absorber and backscatter atoms; [c] o?= Debye-

Waller factor

Table S4. Local structure parameters around Fe estimated by EXAFS analysis.

Sample Shell N R [A] 02 [103 A2 R-factor [1073]
Fe-O 6.0 1.99 5.7
NiFe-Bulk 7.7
Fe-Ni 6.0 3.13 7.3
Fe-O 5.8 2.00 6.1
NiFe-NS 3.2
Fe-Ni 5.6 3.12 8.0

[a] N = coordination number; [b] R = distance between absorber and backscatter atoms; [c] o= Debye-

Waller factor
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Figure S15. (A) UV-vis diffuse reflectance spectra and (B) Tauc plots of NiFe-NS and NiFe-Bulk.
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Figure S16. Schematic band diagrams of NiFe-NS and NiFe-Bulk.
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Figure S17. DMPO spin-trapping EPR spectra recorded for DMPO--OH (0.10 M DMPO, 12.5 pL 30 wt%

H,0,, 0.5 mL H,0, A>400 nm).
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Figure S18. Calculated DOS of NiFe-NS and NiFe-Bulk.

Figure S19. Illustration of the optimized geometry of H,0, on the surface of NiFe-Bulk (H,0, molecule

is highlighted as yellow).
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Figure S20. Illustration of the optimized geometry of H,0, on NiFe-NS (H,0, molecule is highlighted).
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