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1. Characterization of COFs 

 

Supplementary Figure 1. Digital images of nano-COFs showing Willis-Tyndall 

scattering behavior using a laser pointer. (a) TFP-BpyD nano-COF. (b) TFP-BD nano-

COF. 
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Supplementary Figure 2. 1H NMR spectra of TFP-BpyD nano-COF colloid after 3-

days reaction time, as compared with TFP and BpyD monomers. The peaks of colloid 

below 4 ppm are from the surfactants.  
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Supplementary Figure 3. 1H NMR spectra of TFP-BD nano-COF colloid after 3-days 

reaction, as compared with TFP and BD monomers. The peaks of colloid below 4 ppm 

are from the surfactants. 
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Supplementary Figure 4. UV-vis spectra of nano-COFs and corresponding starting 

materials. (a) TFP-BpyD nano-COF and (b) TFP-BD nano-COF showed different 

characteristic peaks. Conditions: 0.10 mL TFP-BpyD nano-COF, TFP-BD nano-COF, TFP, 

BpyD and BD solutions were diluted by water to a total volume of 3 mL. 
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Supplementary Figure 5. FT-IR spectra of isolated nano-COFs and corresponding 

starting materials. (a) TFP-BpyD nano-COF. (b) TFP-BD nano-COF. 
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Supplementary Figure 6. 13C CP-MAS solid-state NMR spectra of TFP-BpyD and 

TFP-BD nano-COF. The absence of the peak at 192 ppm in the 13C CP-MAS NMR 

spectra indicated the total consumption of the starting materials. Both nano-COFs showed 

a clear signal near 184 and 148 ppm, corresponding to the carbonyl carbons and -CH-NH-, 

respectively. Spinning sidebands are denoted with asterisks. 
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Supplementary Figure 7. XPS spectra of isolated nano-COFs. (a) Survey spectra of 

TFP-BpyD and TFP-BD nano-COF. High-resolution XPS spectra of (b) C 1s and (c) N 1s 

for TFP-BpyD and TFP-BD nano-COF. The full survey spectra confirmed the presence of 

C, N, and O elements of both nano-COFs. High-resolution XPS spectra of C 1s for both 

nano-COFs show the presence of ketoenamine C=O. High-resolution N 1s XPS spectrum 

of TFP-BpyD nano-COF can be deconvoluted into two individual peaks at 399.1 and 397.9 

eV, attributable to the keto-enamine N (−C−HN−C−) and pyridinic N (−C=N−C−), 

respectively. 
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Supplementary Figure 8. PXRD patterns of isolated nano-COFs and corresponding 

starting materials. (a) TFP-BpyD nano-COF. (b)TFP-BD nano-COF. 
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Supplementary Figure 9. N2 sorption measurements of isolated TFP-BpyD nano-COF. 

(a) N2 adsorption and desorption profiles at 77.3 K, (b) pore size distribution profile 

calculated by DFT and (c) BET surface area plot derived from N2 sorption isotherm. 
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Supplementary Figure 10. N2 sorption measurements of isolated TFP-BD nano-COF. 

(a) N2 adsorption and desorption profiles at 77.3 K, (b) pore size distribution profile 

calculated by DFT and (c) BET surface area plot derived from N2 sorption isotherm. 
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Supplementary Figure 11. TGA of COFs measured under N2. (a) TFP-BpyD COF and 

TFP-BpyD nano-COF. (b) TFP-BD COF and TFP-BD nano-COF. 
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Supplementary Figure 12. SEM image of TFP-BpyD nano-COF. 
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Supplementary Figure 13. SEM image of TFP-BD nano-COF. 
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Supplementary Figure 14. TEM images of TFP-BpyD nano-COF. 
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Supplementary Figure 15. TEM images of TFP-BD nano-COF. 
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Supplementary Figure 16. Cryo-TEM images of nano-COFs. (a) TFP-BpyD nano-COF. 

(b) TFP-BD nano-COF. 
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Supplementary Figure 17. AFM images of nano-COFs. (a) TFP-BpyD nano-COF. (b) 

TFP-BD nano-COF. Inserts: AFM height images with the corresponding cross-section 

analysis along the indicated dashed blue lines. 
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Supplementary Figure 18. FT-IR spectra of isolated nano-COFs compared with the 

analogous bulk COFs. (a) TFP-BpyD nano-COF and TFP-BpyD COF. (b) TFP-BD nano-

COF and TFP-BD COF. FT-IR spectra revealed appearance of stretching bands at around 

1570 cm−1 and 1286 cm−1, which are assigned to the C=C and CH–NH bonds, indicating 

the formation of β-ketoenamine linkage in the two nano-COFs. However, because of the 

peak broadening in the extended structure, all C=O peaks of these COFs at around 1610 

cm–1 were merged with the C=C stretching band at 1570 cm–1 and appeared as a shoulder. 
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Supplementary Figure 19. PXRD patterns of isolated nano-COFs compared with the 

calculated models. (a) TFP-BpyD nano-COF. (b) TFP-BD nano-COF. Both nano-COFs 

show very little long-range order. The experimental PXRD pattern of TFP-BpyD nano-

COF exhibited a relatively strong diffraction peak around at 3.4 °, which corresponds to 

the (100) reflection. Other reflection assignments are at best tentative given the very limited 

crystallinity in these nano-COFs. 
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Supplementary Figure 20. Comparison of observed PXRD patterns of bulk COFs 

with the calculated models. (a) TFP-BpyD COF. (b) TFP-BD COF. These materials are 

significantly more crystalline than the nano-COF equivalents (Supplementary Figure 19). 

The experimental PXRD patterns of TFP-BpyD and TFP-BD COF both exhibited strong 

diffraction peaks around at 3.4 ° and relatively weak signals at 5.9 °, which correspond to 

the (100) and (110) reflections, respectively. The assignments for the weak reflections are 

at best tentative given the very limited crystallinity in these nano-COFs. 
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Supplementary Figure 21. N2 sorption measurements of bulk TFP-BpyD COF. (a) N2 

adsorption and desorption profiles at 77.3 K, (b) pore size distribution profile calculated 

by DFT, and (c) BET surface area plot derived from N2 sorption isotherm. 
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Supplementary Figure 22. N2 sorption measurements of bulk TFP-BD COF. (a) N2 

adsorption and desorption profiles at 77.3 K, (b) pore size distribution profile calculated 

by DFT, and (c) BET surface area plot derived from N2 sorption isotherm. 
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Supplementary Figure 23. SEM image of bulk TFP-BpyD COF. 
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Supplementary Figure 24. SEM image of bulk TFP-BD COF. 
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Supplementary Figure 25. Transmittance spectra of TFP-BD nano-COF as compared 

with bulk TFP-BD COF at the same concentration (5.67 μg / mL). TFP-BD nano-COF 

is more effective at light harvesting at same concentration than bulk TFP-BD COF. 
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Supplementary Figure 26. Comparison of photocatalytic H2 evolution of TFP-BD 

nano-COF with bulk TFP-BD COF over 5 h. Conditions for nano-COF: 0.5 mL TFP-

BD nano-COF in 24.5 mL water, diluted H2PtCl6 solution as a platinum precursor (15 wt % 

vs photocatalysts), 880 mg AA (overall concentration is 0.2 M), λ > 420 nm; conditions for 

bulk COFs: 5 mg of bulk COF catalyst in water, diluted H2PtCl6 solution as a platinum 

precursor (4 wt % vs photocatalysts), 0.2 M AA (25 mL), λ > 420 nm.  
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Supplementary Figure 27. Photocatalytic H2 production for TFP-BpyD nano-COF 

with control samples (monomer solutions). Reaction conditions: TFP-BpyD nano-COF 

colloid (0.05 mL), TFP solution (0.05 mL) or BpyD solution (0.05 mL) in 0.2 M AA 

solution (5 mL total volume), 15 wt % Pt vs photocatalysts, 1 h illumination (Oriel Solar 

Simulator, 1.0 sun). 
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Supplementary Figure 28. TFP-BpyD nano-COF for sacrificial photocatalytic H2 

evolution. Condition: TFP-BpyD nano-COF (0.01 mL) in 0.1, 0.2 or 0.5 M AA solution 

(5 mL total volume), 15 wt % Pt vs photocatalysts, 2 h illumination (Oriel Solar Simulator, 

1.0 sun). Blue bars: mass normalized H2 evolution rate; pink bars: absolute H2 amount 

evolved. 
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Supplementary Figure 29. Solid-state UV-vis spectra of COFs (normalized absorption 

units). (a) TFP-BpyD COF and isolated TFP-BpyD nano-COF. (b) TFP-BD COF and 

isolated TFP-BD nano-COF. 
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Supplementary Figure 30. Kubelka-Munk-transformed reflectance spectra and 

calculated optical gaps. (a) TFP-BpyD COF. (b) TFP-BpyD nano-COF. 
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Supplementary Figure 31. Kubelka-Munk-transformed reflectance spectra and 

calculated optical gaps. (a) TFP-BD COF. (b) TFP-BD nano-COF. 
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Supplementary Figure 32. CV curves of COFs. Oxidation onset potential of (a) TFP-

BpyD COF and (b) solid TFP-BpyD nano-COF as measured by cyclic voltammetry at a 

scan rate of 50 mV/s. 
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Supplementary Figure 33. CV curves of COFs. Oxidation onset potential of TFP-BD 

COF (a) and solid TFP-BD nano-COF (b) as measured by cyclic voltammetry at a scan 

rate of 50 mV/s. 
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Supplementary Figure 34. CV curves of reference. Ferrocenium/ferrocene (Fc/Fc+) 

redox couple used as an external potential reference. 
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Supplementary Figure 35. Highest occupied and lowest unoccupied molecular orbital 

energy levels of TFP-BpyD COF, TFP-BpyD nano-COF, TFP-BD COF and TFP-BD 

nano-COF compared to the proton reduction potential (H+/H2).  The band gaps were 

based on experimental measurements (Supplementary Figures 29–34), and the calculated 

potential for the two-hole oxidation of ascorbic acid to dehydroascorbic acid in solution 

(DHA/AA)1 as determined from CV and UV measurements (0 V versus SHE = −4.44 V 

versus vacuum). 
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Supplementary Figure 36. Plot showing sacrificial photocatalytic H2 evolution as a 

function of time for TFP-BD nano-COF over 45 h. Conditions: 0.5 mL TFP-BD nano-

COF colloid in 24.5 mL water, diluted H2PtCl6 solution as a platinum precursor (15 wt% 

vs photocatalysts), 880 mg AA (overall concentration is 0.2 M), λ > 420 nm. 
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Supplementary Figure 37. Overlay of the UV/vis absorption spectrum for TFP-BD 

nano-COF with external quantum efficiency (EQE) at three different incident light 

wavelengths. 
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Supplementary Figure 38. TEM images for TFP-BpyD nano-COF decorated with 

photo-deposited Pt co-catalyst (dark / black spots). These images showed Pt 

nanoparticle were distributed uniformly on the nano-COFs. 
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Supplementary Figure 39. TEM images for photo-deposited Pt co-catalyst on TFP-

BpyD nano-COF (dark / black spots). These images showed Pt nanoparticle were 

distributed uniformly on the nano-COFs. 
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Supplementary Figure 40. High-angle annular dark field scanning transmission 

electron microscopy (HAADF-STEM) images and elemental mapping for TFP-BpyD 

nano-COF decorated with photo-deposited Pt co-catalyst. These images showed Pt 

nanoparticle were distributed uniformly on the nano-COFs. 
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Supplementary Figure 41. High angle annular dark field scanning transmission 

electron microscopy (HAADF-STEM) images and elemental mapping for TFP-BD 

nano-COF decorated with photo-deposited Pt co-catalyst. These images showed Pt 

nanoparticle were distributed uniformly on the nano-COFs. 
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Supplementary Figure 42. FT-IR spectra of nano-COFs before and after 

photocatalysis. (a) TFP-BpyD nano-COF. (b) TFP-BD nano-COF. 
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Supplementary Figure 43. NMR spectra of nano-COFs before and after 

photocatalysis. (a) TFP-BpyD nano-COF. (b) TFP-BD nano-COF. No monomer signals 

were detected. The shift for water signals (~3.33 ppm) after photocatalysis was due to the 

presence of AA. 
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Supplementary Figure 44. SEM images of nano-COFs after photocatalysis. (a) TFP-

BpyD nano-COF. (b) TFP-BD nano-COF. 
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Supplementary Figure 45. UV-vis spectra of TFP-BpyD nano-COF at different 

concentrations before and after normalization. (a) Before and (b) after normalization. 

Conditions: 0.01, 0.05, 0.10 and 0.50 mL of TFP-BpyD nano-COF stock colloid solution 

were diluted by water to a total volume of 5 mL. 
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Supplementary Figure 46. Calibration curve for UV-vis spectra of TFP-BpyD nano-

COF solutions using the absorption peak at 416 nm. Conditions: 0.01, 0.05, 0.10 and 

0.50 mL TFP-BpyD nano-COF were diluted by water to a total volume of 5 mL. 
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Supplementary Figure 47. UV spectra of TFP-BD nano-COF at different 

concentrations before and after normalization. (a) Before and (b) after normalization. 

Conditions: 0.05, 0.10, 0.50 and 1.0 mL TFP-BD nano-COF were diluted by water to a 

total volume of 5 mL. 
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Supplementary Figure 48. Calibration curve for UV-vis spectra of TFP-BD nano-

COF solutions using the absorption peak of 416 nm. Conditions: 0.05, 0.10, 0.50 and 

1.0 mL TFP-BD nano-COF were diluted by water to a total volume of 5 mL. 
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Supplementary Figure 49. TCSPC measurements of TFP-BpyD nano-COF with 

different emission wavelengths. Conditions: 0.25 mL TFP-BpyD nano-COF were diluted 

by water to a total volume of 5 mL. 
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Supplementary Figure 50. Photoluminescence excitation spectra of TFP-BpyD nano-

COF with different emission wavelengths. Conditions: 0.25 mL TFP-BpyD nano-COF 

were diluted by water to a total volume of 5 mL. 
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Supplementary Figure 51. Scheme for nano-COF excimer formation. 
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Supplementary Figure 52. Photoluminescence (PL) spectra of TFP-BpyD nano-COF 

with addition of (i) AA or (ii) Pt. Conditions: (i) 0.5 mL TFP-BpyD nano-COF colloid 

solution was diluted by 0.2 M AA (0.5 mL); (ii) 0.5 mL TFP-BpyD nano-COF colloid was 

diluted by water with Pt co-catalyst (15 wt% vs photocatalysts). The total volume was made 

up to 5 mL. To allow comparison at the same concentration, the 0.5 mL TFP-BpyD nano-

COF colloid (solid symbols in plot) was diluted by water (0.5 mL). 
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Supplementary Figure 53. TCSPC measurements of TFP-BpyD nano-COF (0.1 mL 

TFP-BpyD nano-COF was diluted by water to a total volume of 5 mL). The sample 

was excited with a λex = 371 nm laser. The yellow line represents the fit and the black line 

are the weighted residuals of the fit. 
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Supplementary Figure 54. TCSPC measurements of TFP-BpyD nano-COF (0.5 mL 

TFP-BpyD nano-COF was diluted by water to a total volume of 5 mL). The sample 

was excited with a λex = 371 nm laser. The yellow line represents the fit and the black line 

are the weighted residuals of the fit. 
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Supplementary Figure 55. TCSPC measurements of TFP-BpyD nano-COF (1.0 mL 

TFP-BpyD nano-COF was diluted by water a total volume of 5 mL). The sample was 

excited with a λex = 371 nm laser. The yellow line represents the fit and the black line are 

the weighted residuals of the fit. 
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Supplementary Figure 56. Photoluminescence emission spectra of TFP-BD nano-

COF colloids with different concentrations. Conditions: 0.01, 0.05, 0.10, 0.50 and 

1.00 mL TFP-BD nano-COF colloids were diluted by water to a total volume of 5 mL. 
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Supplementary Figure 57. Photoluminescence emission spectra of TFP-BpyD COF 

excited at 400 nm with different concentrations. Concentration 1: 0.0686 mg/mL; 

concentration 2: 0.0343 mg/mL; concentration 3: 0.0172 mg/mL; concentration 4: 0.00686 

mg/mL; concentration 5: 0.00343 mg/mL; concentration 6: 0.000686 mg/mL. These 

concentrations are consistent with those using 1, 0.5, 0.25, 0.1, 0.05 and 0.01 mL of the 

TFP-BpyD nano-COF stock solution, respectively. 
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Supplementary Figure 58. Photoluminescence emission spectra of TFP-BpyD COF 

excited at 340 nm with different concentrations. Concentration 1: 0.0686 mg/mL; 

concentration 2: 0.0343 mg/mL; concentration 3: 0.0172 mg/mL; concentration 4: 0.00686 

mg/mL; concentration 5: 0.00343 mg/mL; concentration 6: 0.000686 mg/mL. These 

concentrations are consistent with those using 1, 0.5, 0.25, 0.1, 0.05 and 0.01mL TFP-

BpyD nano-COF. 
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Supplementary Figure 59. UV spectra of TFP-BpyD nano-COF with ascorbic acid 

(AA) or co-catalyst (Pt) at different concentrations. (a) 0.5 mL, (b) 0.1 mL, (c) 0.05 mL 

and (d) 0.01 mL TFP-BpyD nano-COF were used, respectively. Conditions (without AA 

and Pt): 0.01, 0.05, 0.10 and 0.50 mL TFP-BpyD nano-COF were diluted by pure water to 

a total volume of 5 mL; Conditions (AA): 0.01, 0.05, 0.10 and 0.50 mL TFP-BpyD nano-

COF were diluted by 0.2 M AA to a total volume of 5 mL; Conditions (Pt): 0.01, 0.05, 0.10 

and 0.50 mL TFP-BpyD nano-COF were diluted by water to a total volume of 5 mL and 

15 wt. % Pt based on the mass of COF was added. 
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Supplementary Figure 60. UV spectra of TFP-BD nano-COF with ascorbic acid (AA) 

or co-catalyst (Pt) at different concentrations. (a) 1.0 mL, (b) 0.5 mL, (c) 0.1 mL and 

(d) 0.05 mL TFP-BD nano-COF were used, respectively. Conditions (without AA and Pt): 

0.05, 0.1, 0.5 and 1.0 mL TFP-BD nano-COF were only diluted by water and the totally 

volume is 5 mL; Conditions (AA): 0.05, 0.1, 0.5 and 1.0 mL TFP-BD nano-COF were 

diluted by 0.2 M AA and the totally volume is 5 mL; Conditions (Pt): 0.05, 0.1, 0.5 and 

1.0 mL TFP-BD nano-COF were diluted by water. The total volume was 5 mL and 15 wt % 

Pt based on the mass of COF was added. 
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Supplementary Figure 61. TCSPC measurements of TFP-BpyD nano-COF (0.1 mL 

TFP-BpyD nano-COF was diluted by 0.2 M AA to 5 mL). The sample was excited with 

a λex = 371 nm laser. The yellow line represents the fit and the black line are the weighted 

residuals of the fit. 
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Supplementary Figure 62. TCSPC measurements of TFP-BpyD nano-COF (0.1 mL 

TFP-BpyD nano-COF was diluted by water to 5 mL and 15 wt% Pt was added). The 

sample was excited with a λex = 371 nm laser. The yellow line represents the fit and the 

black line are the weighted residuals of the fit. 
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Supplementary Figure 63. Comparison of TCSPC measurements of TFP-BpyD nano-

COF with different conditions. Conditions: 0.1 mL TFP-BpyD nano-COF were diluted 

by water, 0.2 M AA or water with 15 wt% Pt. The totally volume is 5 mL. The sample was 

excited with a λex = 371 nm laser. 
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Supplementary Figure 64. TAS spectra of TFP-BpyD nano-COF. Conditions: 0.5 mL 

TFP-BpyD nano-COF was diluted by water to a total volume of 5 mL. 
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Supplementary Figure 65. Optical image of TFP-BpyD nano-COF for photocatalytic 

H2 production. It showed H2 bubbles produced by TFP-BpyD nano-COF. 
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Supplementary Table 1. Elemental analyses of the COFs. 

Sample 
C (wt %) H (wt %) N (wt %) 

Calc. Expt. Calc. Expt. Calc. Expt. 

TFP-BD nano-COF 

(After isolation) 
74.99 70.59 4.20 4.72 9.72 8.11 

TFP-BD COF 74.99 70.90 4.20 4.88 9.72 8.27 

TFP-BpyD nano-COF 

(After isolation) 
66.20 65.07 3.47 4.46 19.30 15.95 

TFP-BpyD COF 66.20 63.00 3.47 4.37 19.30 15.82 

Calc. = calculated data, assuming idealized stoichiometry, infinite frameworks, and no physisorption of 

guests (e.g., N2, H2O in the COF pores); note that none of these assumptions are satisfied in the real materials, 

and hence elemental analyses for these porous solids can differ significantly from the idealized, calculated 

values; Expt. = experimental results. 
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Supplementary Table 2. Summary of synthetic details for sonochemical preparation of 

sonoCOFs. 

COFs Amines Aldehydes 

Concentration 

of aqueous 

AcOH 

Volume of 

aqueous 

AcOH (mL) 

Sonication 

power 

(%) 

Yield 

(%) 

TFP-BpyD COF BpyD 27.9 mg TFP 21 mg 12 M 4 25 93  

TFP-BD COF BD 27.6 mg TFP 21 mg 12 M 2 25 66 
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Supplementary Table 3. Summary of representative pristine COFs and other organic 

photocatalysts reported for sacrificial photocatalytic hydrogen evolution.  

COFs 
Band gap 

(eV) 

Co-

catalyst 

Sacrificial 

agent 

HER (mmol 

g-1 h-1) 
AQYh (%) Ref. 

SonoCOF-3 2.46 Pt AA 16.6b 3.71 (420 nm)f 2 

SonoCOF-3 2.46 Pt AA 24.5c - 2 

N3-COF 2.6-2.7 Pt TEOA 1.70 0.44 (450 nm)d 3 

TP-COF 1.97 PVP-Pt AA 8.42 0.4 (475 nm)e 4 

PTP-COF 2.10 Pt TEOA 0.08 0.87 (420nm) 5 

N2-COF - Co-1a TEOA 0.78 0.16d 6 

TTB-COF 2.8 Au TEOA 0.15 - 7 

TpDTz COF 2.07 NiME TEOA 0.94 0.2 (400 nm)e 8 

BT-TAPT-COF 2.35 Pt AA 0.95 0.19 (410 nm)f 9 

Py-HTP-BT-COF 2.25 Pt AA 1.08 - 10 

Py-FTP-BT-COF 2.34 Pt AA 2.88 - 10 

Py-ClTP-BT-COF 2.36 Pt AA 8.88 8.45 (420 nm)e 10 

g-C40N3-COF 2.36 Pt TEOA 2.60 4.84 (420 nm) 11 

TpPa-2-COF 2.52 Pt LA 0.03 - 12 

TpPa-2 2.07 Pt SA 0.07 - 13 

TpPa-COF-(CH3)2 2.06 Pt SA 8.33 - 14 

TP-BDDA 2.31 Pt TEOA 0.32 1.8 (520 nm)e 15 

TpPa-1-COF 2.02 Pt SA 1.22 - 16 

sp2c-COF 1.9 Pt TEOA 1.36 - 17 

sp2c-COFERDN 1.85 Pt TEOA 2.12 0.48 (495 nm) 17 

TFPT-COF 2.8 Pt TEOA 1.97 2.2 (400 nm)g 18 

FS-COF 1.85 Pt AA 10.1 3.2 (420 nm)f 19 

g-C18N3-COF 2.42 Pt TEOA 0.29 1.06 (420 nm) 20 

TpPa-1-COF 2.11 MoS2 AA 5.59 0.76 (420 nm)e 21 

TpPa-1 2.11 Pt AA 5.48 - 21 

BtCOF150 2.10 Pt TEOA 0.75 0.2 (420 nm) 22 

A-TEBPY-COF 1.94 Pt TEOA 0.10 - 23 

NTU-BDA-THTA 2.09 Pt AA 1.13 - 24 

PyTz-COF 2.20 Pt AA 2.07 - 25 

NKCOF-108 1.82 Pt AA 11.6 2.96 (520 nm) 26 

RC-COF-1 - Pt AA 27.9 6.4 (420 nm) 27 

PY-DHBD-COF 2.28 Pt AA 42.4 6.4 (420 nm) 28 

Tz-COF-3 1.96 Pt AA 43.2 6.9 (420 nm) 29 

COF-JLU100 1.95 Pt TEOA 107.4 5.1 (450 nm) 30 

[Mo3S13]2–@ZnP-Pz-

PEO-COF 
- - AA 11 3.6 (600 nm) 31 

COF-BBT 2.0 Pt AA 48.7 6.9 (420 nm)f 32 

v-2D-COF-NO1 1.86 Pt AA 1.97 - 33 

COF-JLU35 1.85 Pt AA 70.8 3.2 (500 nm) 34 
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Ni-COF-SCAU-1 - Pt AA 197.5 43.2 (420 nm) 35 

BTT-BPy-PCOF 1.41 Pt AA 15.8 3.7 (500 nm)e 36 

PS-PEG5 - Pt AA 37.2 5.3 (365 nm) 37 

F1 SC-NPs - Pt AA 152.6 6.9 (600 nm) 38 

PM6:PCBM - Pt AA 73.7 8.7 (400 nm) 39 

PTB7-Th/EH-IDTBR - Pt AA 64.4 6.2 (700 nm) 1 

CNP-f 2.51 Pt AA 31.9 - 40 

TFP-BD nano-COF 2.20 Pt AA 183 5.5 (420 nm)f 
This 

work 

TFP-BpyD nano-COF 2.24 Pt AA 392 10 (420 nm)f 
This 

work 

a Co-1: [Co(dmgH)2pyCl]. b: 300 W Newport Xe light with a UV cutoff filter; c: solar simulator (AM1.5G); d PE: photonic 

efficiency. eAQE: apparent quantum efficiency. f EQE: external quantum efficiency. g QE: quantum efficiency; h: apparent 

quantum yield (AQY); TEOA: triethanolamine; TEA: triethylamine; AA: Ascorbic acid; SA: Sodium ascorbate; LA: 

Lactic acid. We note that absolute hydrogen evolution rates reported in different studies should be compared with caution 

because the details of the optical set up (light intensity, photolysis geometry, scale) are known to have a significant effect 

on rates. For the experiments performed here (e.g., nano-COFs vs bulk COFs), all tests were made under the same 

photolysis conditions and they are hence directly comparable. 
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Supplementary Table 4. Quantum yields analysis of TFP-BpyD nano-COF. 

TFP-BpyD nano-COF Water Quantum yields Average quantum yields 

0.1 mL 4.9 mL 
Test 1 0.16% 

0.17% 
Test 2 0.18% 

0.5 mL 4.5 mL 
Test 1 0.12% 

0.13% 
Test 2 0.13% 

1.0 mL 4.0 mL 
Test 1 0.10% 

0.10% 
Test 2 0.10% 

Note: Quantum yields of TFP-BpyD nano-COF at different concentrations followed a 

reverse concentration-dependent phenomenon as well. At lower concentration (0.1 mL), 

the quantum yield is 0.17 %. With the increase of concentration of TFP-BpyD nano-COF, 

the quantum yields decreased to 0.13 % (0.5 mL) and 0.10 % (1.0 mL). 
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