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Text Captions:
Text S1.	Synthesis of Zr-UiO-66-NH2 (NU).
Text S2.	Synthesis of B-CTF (BC).
Text S3.	Characterization.
Text S4.	Test of photocatalytic activity.


[bookmark: OLE_LINK2]Text S1. Synthesis of Zr-UiO-66-NH2 (NU)
[bookmark: OLE_LINK1]The preparation of NU was carried out in accordance to a literature method (Chen et al., 2015). Typically, 74.2 mg of H2BDC-NH2 was dissolved in 50 mL of N′,N-Dimethylformamide (DMF). Subsequently, 106 mg of zirconium chloride (ZrCl4) was added to the resulting solution and stirred 30 min at room temperature. The mixed solution was moved into a 100-mL autoclave and hydrothermally treated at 120°C for 48 h. Thereafter, the precipitate was washed three times with DMF and ethanol, then dried overnight at 60°C in an oven. Finally, the yellow solid product was placed in a vacuum tube furnace heated at 120°C for 12 h to obtain the NU photocatalyst.
Text S2. Synthesis of B-CTF (BC)
In a typical synthesis, pure covalent triazine-based frameworks (CTF) was prepared by mixing 1.5 g of terephthalonitrile (C8H4N2) and 7.5 mL of trifluoromethanesulfonic acid (CF3SO2Cl) into a cylindrical bottle, which was placed in an ice–water bath (~0°C) and stirred for 1.5 h. The mixture was subsequently maintained at 100°C for 20 min in an oven. When it cooled to room temperature, Deionized (DI) water was added to the bottle several times in small amounts, which resulted in a solid to precipitate at the bottom of the bottle. After washing with ethanol and DI water until the solid become white, the solid was dried in vacuum maintained at 60°C for 12 h to obtain the pure CTF sample.
The benzoic acid-functionalized BC sample was synthesized as follows: 280 mg of sodium hydroxide (NaOH) and 960 mg of 4-aminobenzoic acid (H2NC6H4CO2H) were dispersed into a beaker with 80 mL of DI water and stirred until completely dissolved. Under ice bath conditions (0–5°C), 526 mg of sodium nitrite (NaNO2) was dropwise added to the suspension. Then, 6 mL of 20% hydrochloric acid (HCl) solution was quickly added to the above solution and stirred for 45 min to obtain benzoic acid diazonium salt. Adding the prepared CTF sample into to a beaker with 200 mL of DI water and 6 mg of C18H29NaO3S, and the beaker was subjected to ultrasonication until the CTF was uniformly dispersed in the solution. The beaker was placed into an ice–water bath to maintain the solution temperature at 0–5°C and the prepared benzoic acid diazonium salt was added and stirred for 4 h. Subsequently, the reaction temperature was raised to room temperature and the sample washed with ethanol and DI water after 4 h of stirring. The sample was dried overnight at 60°C under vacuum to obtain the BC sample.
Text S3. Characterization
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]X-ray powder diffraction (XRD) was performed to analysis the crystal structure on an X’Pert PRO powder diffractometer. Fourier transform infrared (FTIR) spectroscopy was used to determine the surface groups in the catalysts on a Spectrum 100 spectrometer. Field emission scanning electron microscopy (FE-SEM) was used to characterize the particle size and microstructure of the samples on a Sigma 300 instrument at an accelerating voltage of 15 kV. X-ray photoelectron spectroscopy (XPS) was carried out to survey the elemental composition and valence of the catalysts on an ESCALAB 250Xi photoelectron spectrometer. Nitrogen adsorption and desorption experiments were employed to analyze the SSA and pore size parameters of the catalysts. UV-vis diffuse reflectance spectroscopy (UV-vis DRS) was used to measure the absorption properties of catalysts on a UV-3600 spectrophotometer. Electrochemical impedance spectroscopy (EIS) was performed in 0.1 M Na2SO4 solution. The transient photocurrent was performed using a 300 W Xe lamp on and off at a fixed interval of 50 s.
Text S4. Test of photocatalytic activity
The HER was conducted in a cylindrical reactor equipped with an optical window and a sampling port sealed with a silicone rubber plug. Typically, 50 mg of the catalyst was added into 100 mL of an aqueous solution containing 15 vol% methanol as a hole scavenger. All samples were loaded via photodeposition for 1 wt.% Pt for 30 min. Before visible light irradiation, the cylindrical reactor was purged with Ar gas to displace the air, and then was irradiated using a 300-W Xe lamp with a 420 nm cut-off filter under magnetic stirring conditions. The reaction temperature was maintained at 25°C for all of the experiments. The amount of generated H2 was detected using a 7890B gas chromatograph (GC; Agilent, USA) equipped with a thermal conductivity detector.
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