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1. H2O2 standard curve
The standard curve of H2O2 was determined by iodometric method. First, 1.66 g of potassium iodide (KI) and 1.24 g of ammonium molybdate, tetrahydrate （(NH4)6Mo7O24·4H2O） were weighed into 100 mL volumetric flasks, respectively. Then, deionized water was added to them to fix the volume and this was used as a color developer. Five 250 mL volumetric flasks were prepared and configured with concentration gradients of 0 µM, 50 µM, 150 µM, 250 µM and 350 µM of H2O2 solution. 1.00 mL of solution was sampled from each volumetric flask with different H2O2 concentration gradients into the corresponding colorimetric tubes. Then, 2.00 mL of potassium iodide solution (0.10 mol L-1) and 50.0 µL of ammonium molybdate solution (0.01 mol L-1) were added to each cuvette and left to stand for 10 min. Finally, the reaction solution was poured into the cuvettes and placed in a UV-Vis spectrophotometer to measure the absorbance. The absorbance at 351 nm was analyzed for different concentrations of the solution, and the concentration-absorbance standard curve was plotted. The resulting absorbance curves for different concentrations of H2O2 and the corresponding standard curves are shown in Figure S1.
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Figure S1. Fitting curve of absorbance and concentration at 351 nm.
2. Apparent Quantum Yield (AQY) measurement 
In this study, the H2O2 yields of the samples were determined under monochromatic light (λ=380 nm, 435 nm and 578 nm) irradiation for 60 min. Then, the apparent quantum yields of the samples under different monochromatic lights were calculated using the following equation:


where n is the amount of H2O2 molecules (mol), NA is Avogadro's constant (6.022 × 1023 mol-1), h is Planck's constant (6.626 × 10-34 J·S), c is the speed of light (3 × 108 m s-1), S is the irradiated area，P is the irradiated light intensity (100 mW cm-2), t is the light time (3600 s), and λ is the wavelength of monochromatic light (m).
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3. Figures ang legends
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Figure S2. The thermogravimetric analysis (TGA) curve of TT-PA and TT-BPA.
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Figure S3. Powder X-ray diffraction profiles of TT-PA and TT-BPA.
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Figure S4. N2 absorption-desorption isotherms of TT-PA and TT-BPA.
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Figure S5. Pore size distribution of TT-PA.
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Figure S6. Pore size distribution of TT-BPA.
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Figure S7. Elemental mapping shows the contents of C, O, N, and S for TT-PA and TT-BPA.

[image: ]
Figure S8. Mott–Schottky plots of TT-BPA.
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Figure S9. (a) Performance comparison of TT-PA and TT-BPA with other reported photocatalysts. (Table S2). (b) Comparison of the decomposition properties of TT-PA and TT-BPA. (c, d) Active species capture experiment of photocatalytic generation of H2O2.
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Figure S10. Degradation of RhB kinetic curves.
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Figure S11. Color comparison of RhB degradation by photocatalysts(0min-105min).
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[bookmark: _Hlk191117465]Figure S12. Photocatalytic degradation of RhB by TT-PA under visible light irradiation: (a) Different RhB concentrations, (b) Different catalyst qualities, (c) Different pH. (d, e) Effect of different trapping agents on the photocatalytic degradation of RhB (10 mg L-1) by TT-PA (0.3 g L-1). (f) Photocatalytic cycling experiment.
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[bookmark: _Hlk201301727][bookmark: _Hlk191117528]Figure S13. Photocatalytic degradation of RhB by TT-BPA under visible light irradiation: (a)Different RhB concentrations. (b)Different catalyst qualities. (c)Different pH. (d, e) Effect of different trapping agents on the photocatalytic degradation of RhB (10 mg L-1) by TT-PA (0.3 g L-1). (f) Photocatalytic cycling experiment.



Table S1. Performance of photocatalysts for overall H2O2 photosynthesis.
	Photocatalysts
	Wavelength(nm)
	Solvent
	H2O2 rate (μmol g-1h-1)
	Ref.

	TiCOF-spn
	＞420
	H2O
	223.55
	[1]

	COF-TfpBpy
	＞420
	H2O
	695
	[2]

	HIAM-0009
	＞420
	H2O
	796
	[3]

	TPTZ
	＞420
	H2O
	1418
	[4]

	PMCR-1
	＞420
	H2O
	1445
	[5]

	1H-COF
	＞420
	H2O
	1483
	[6]

	N0-COF
	＞495
	H2O
	1570
	[7]

	4PE-N-S
	＞420
	H2O
	1574
	[8]

	HEP-TAPT-COF
	＞420
	H2O
	1705
	[9]

	TAPB-PDA-OH
	＞420
	H2O
	1841.3
	[10]

	TT-BPA
	＞420
	H2O
	2041
	This work

	COF-JLU52
	＞420
	H2O
	2301
	[11]

	TTA-TTTA-COF
	＞420
	H2O
	2406
	[12]

	TT-PA
	＞420
	H2O
	2470
	This work

	FS-COFs
	＞420
	H2O
	3904.2
	[13]

	Bpy-TAPT
	＞420
	H2O
	4038
	[14]



Table S2. AQY of TT-PA and TT-BPA at different wavelength.
	
	Wavelength(nm)
	Light intensity (mW cm-2)
	AQY(%)

	TT-PA
	380
	8.9
	0.55

	
	435
	37.7
	0.13

	
	578
	25.1
	0.11

	TT-BPA
	380
	8.9
	0.49

	
	435
	37.7
	0.03

	
	578
	25.1
	0.02
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