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EPR analysis
Superoxide radical (•O₂⁻) Detection Procedure
5 mg sample was ultrasonically dispersed in 1 mL of anhydrous methanol for 5 min using a bath sonicator. The resulting suspension was subsequently treated with 40 μL of 5,5-dimethyl-1-pyrroline-N-oxide (DMPO) spin trap agent, followed by additional ultrasonication (3 min) to ensure complete homogenization. Approximately 50 μL of the homogeneous mixture was transferred into a capillary tube (0.5 mm i.d.) using a microsyringe, sealed with high-vacuum grease, and mounted in a 4 mm OD quartz EPR tube for measurement at 298 K.

Carbon-Centered Radical Testing Procedure
5 mg sample was ultrasonically dispersed in a benzyl alcohol/ acetonitrile (1:4 v/v) solution. Then, 40 μL of DMPO was added to the dispersion, followed by additional ultrasonication of 3 min to ensure homogeneity. Approximately 50 μL of the homogeneous mixture was transferred into a capillary tube (0.5 mm i.d.) using a microsyringe, sealed with high-vacuum grease, and mounted in a 4 mm OD quartz EPR tube for measurement at 298 K.
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Fig. S1 The N2 adsorption-desorption isotherms of a UiO-66-NH2, b–d UiO-66-NH2-1h–3h and e UiO-66-NH2-24h; f Pore size distribution of the sample series


Table S1 Specific surface content data of UiO-66-NH2, UiO-66-NH2-2h and UiO-66-NH2-24h
	Sample
	C 1s (atomic %)
	N 1s 
(atomic %)
	Zr 3d (atomic %)
	O 1s 
(atomic %)

	UiO-66-NH2
	61.40
	5.92
	4.23
	28.45

	UiO-66-NH2-2h
	57.96
	4.80
	6.29
	30.95

	UiO-66-NH2-24h
	42.80
	3.57
	13.20
	40.43






Fig. S2 The high resolution XPS spectra for C 1s in UiO-66-NH2, UiO-66-NH2-2h, UiO-66-NH2-24h
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Fig. S3 EPR spectra of samples under solvothermal and calcination treatment

[bookmark: _Hlk203067632]Fig. S4 TGA profiles of UiO-66-NH2 and UiO-66-NH2-2h


Fig. S5 The time-dependent performance profile of UiO-66-NH2-2h


Fig. S6. PL emission spectra of UiO-66-NH2, UiO-66-NH2-2h, UiO-66-NH2-24h (λex=367 nm)



Table S2 Comparison of the performance of photocatalytic benzyl alcohol oxidation based on MOFs related catalysts
	Catalyst
	Reaction condition
	Atmosphere
	Light source
	Conv. 
(%)
	Sel. (%)
	Ref.

	MIL-53-NH2@ZnIn2S4
	50 mg, 0.5 mmol benzyl alcohol, 20 mL toluene, 4 h
	O2
	300 W Xe lamp
400~780 nm
	56
	>99
	[1]

	ZnFe2O4/UiO-66-NH2
	20 mg, 0.2 mmol benzyl alcohol, 2 mL trifluorotoluene, 5 h
	O2
	300 W Xe lamp
λ＞420 nm
	72
	99
	[2]

	CoFe2O4/Ce-UiO-66
	100 mg, 1.0 mmol benzyl alcohol, 20 mL n-hexane, 6 h
	air
	visible-light
	75
	>99
	[3]

	Bi3.43Fe0.57O6/MIL-53
	30 mg, 0.2 mmol benzyl alcohol, 3 mL acetonitrile, 3 h
	O2
	300 W Xe lamp
λ≥400 nm
	58.5
	>99
	[4]

	PANI/FeUiO-66
	5 mg, 0.2 mmol benzyl alcohol, 6 mL ethyl acetate, 5 h
	O2
	300 W Xe lamp
λ≥400 nm
	61
	99
	[5]

	NH2-MIL-125@TAPB-PDA
	20 mg, 0.2 mmol benzyl alcohol, 3 mL acetonitrile, 30 h
	O2
	5 W LED
420~780nm
150 mW/cm2
	94.7
	99
	[6]

	0.1%Cu/Cu@UiO-66
	32 mg, 0.2 mmol benzyl alcohol, 3 mL acetonitrile, 3 h
	O2
	300 W Xe lamp
λ≥400 nm
	49.5
	99
	[7]

	Au/UIO-66-NH2
Pt/UIO-66-NH2
Pd/UIO-66-NH2
Ag/UIO-66-NH2
	100 mg, 1 mmol benzyl alcohol, 20 mL toluene, 4 h
	O2
	300 W Xe lamp
350~780 nm
	30.5
9.3
30.3
19.4
	95
	[8]

	CdS-UiO-66(NH2)
	8 mg, 0.1 mmol benzyl alcohol, 1.5 mL trifluorotoluene, 4 h
	O2
	300 W Xe lamp
λ≥420 nm
	30.12
	99
	[9]

	Ni-doped NH2-MIL-125
	50 mg, 0.3 mmol benzyl alcohol. 6 mL trifluorotoluene, 10 h
	O2
	300 W Xe lamp
420≤λ≤800 nm
	43.2
	>99
	[10]

	Fe2Co-MOF
	30 mg, 0.21 mmol benzyl alcohol, 2 mL acetonitrile, 12 h
	TBHP (75 mg 70% in water)
	100 W LED
380~780 nm
	93.5
	>99
	[11]

	CdS/Ni@NC(5)
	40 mg, 1mmol benzyl alcohol, 50 mL H2O, 12 h
	air
	300 W Xe lamp
λ≥420 nm
	78.1
	~100
	[12]

	UiO-66-NH2-2h
	50 mg, 0.3 mmol benzyl alcohol, 5 mL acetonitrile, 5 h
	O2
	30 W LED
420~800 nm
89 mW/cm2
	74.1
	>99
	This work
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