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The Turnover frequency (TOF) was calculated according to following equation:
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Figure S1. The XRD patterns of TpPa-1-COF in different reaction solvent.
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Figure S2. The FT-IR Spectra of samples with different loading amount of MoS, from 0
wt% to 5 wt%.



Figure $3. SEM image of bulk MoS,.

Figure S4. EDS spectra of Mo0S,-3%/TpP-1-COF.



Figure S5. TEM image of TpPa-1-COF.
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Figure S6. XPS survey spectrum of MoS,-3%/TpPa-1-COF.
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Figure S7. The pore size distribution curves for TpPa-1-COF and MoS,-3%/TpPa-1-COF.

—— 500
—— 800
—— 1000

C *ImF?

10 05 00 05 1.0
E, Vs.SCE

Figure S8. Mott-Schottky plots of TpPa-1-COF at three different frequencies.
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Figure S9. Mott-Schottky plots of M0S,-3%/TpPa-1-COF at three different frequencies.
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Figure S10. Comparison of the photocatalytic hydrogen evolution of Mo0S,-3%/TpPa-1-
COF under different sacrificial systems.
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Figure S11. Comparison of the photocatalytic hydrogen evolution of TpPa-1-COF in
different reaction solvent.
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Figure S12. Average photocatalytic H, evolution rate of TpPa-1-COF and MoS,/TpPa-1-
COF photocatalysts with varying MoS, loading.
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Figure S13. Photocatalytic H, evolution rates for TpPa-1-COF with varying amounts (2
wt%, 3 wt% and 4 wt%) of Pt as cocatalyst.
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Figure S14. The XRD patterns of TpPa-2-COF and MoS,-3%/TpPa-2-COF.
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Figure S15. Photocatalytic H, evolution rates for TpPa-2-COF and MoS,-3%/TpPa-2-COF.
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Figure S16. The XRD patterns of MoS,-3%/TpPa-1-COF composite before and after
photocatalytic reaction.
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Figure S17. The IR spectrum of MoS,-3%/TpPa-1-COF composite before and after
photocatalytic reaction.
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Figure S18. The SEM image of Mo0S,-3%/TpPa-1-COF composite after photocatalysis.
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Figure $19. EPR spectra of TpPa-1-COF with light on and off.
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Figure S20. EPR spectra of MoS,-3%/TpPa-1-COF with light on and off.



Table S1. Summary of H, evolution activity of photocatalyts.

Catalyst Cocatalyst | Sacrificial | [llumination | Activity, AQE Ref
agent umol-g*-h?

TpPa-1-COF MoS, Ascorbic A>420 nm 5585 0.76% This work
acid

TpPa-1 Pt Ascorbic A> 420 nm 5479 - This work
acid

TFPT-COF Pt Sodium A> 420 nm 230 - !
ascorbate

TFPT-COF Pt TEOA A>420 nm 1970 2.2-3.9% |2

No-COF Pt TEOA A>420 nm 23 0.001% 2

N;-COF Pt TEOA A>420nm | 90 0.077% 2

N,-COF Pt TEOA A>420 nm 438 0.19% 2

N,-COF Pt TEOA A>420 nm 1703 0.44% 2

PTP-COF Pt TEOA A>420nm | 83.83 - 3

N,-COF Co-1° TEOA AM 1.5 782 0.16% 4

N,-COF Co-2b TEOA AM 1.5 414 - 4

N;-COF Co-1 TEOA AM 1.5 100 - 4

Ns-COF Co-1 TEOA AM 1.5 163 - 4

COF-42 Co-1 TEOA AM 1.5 233 - 4

g-C3Ny4 Pt TEOA A> 420 nm 1860 3.75% &

nanosheets

g-C3Ny MoS, Lactic acid | A> 420 nm 1030 2.1% 6

S-doped Pt TEOA A> 420 nm 1360 5.8% 7

mpg-CN

N-GQDs/g- Pt TEOA A>420 nm 2180 5.25% 8

C3Ng

cds Ni(OH), TEOA A>420nm | 5084 28% 9

Cds MoS, Lactic acid | A>420 nm 5530 79.7% 10

ZnS CuS Na,Sand |A>420nm | 4147 20% n
Na,SO3

Zng sCdg »S RGO Na,Sand |AM 1.5 1824 23.4% 12
Na,SO3

Cu,0 MoS, Methanol | A>420 nm 625 - 13

Mil-101/CdS | CDs lacticacid | A>420nm | 488 - 14

g-C3Ny4 P TEOA A>420 nm 1596 3.56% 15

g-C3Ny CoP TEOA A>420 nm 1924 12.4% 16

g-C3N,/CdS NiS TEOA A> 420 nm 2563 - 17

Cds Fe,P Ascorbic A> 420 nm 186 15% 18
acid




g-C3Ny4 MoS, TEOA A> 400 nm 252 - 1’
g-C3Ny WS, Methanol | A>420 nm 101 - 20
CdS/g-C3N,4 NiS TEOA A>420 nm 2563 - 2
g-C3Ny4 Niq,Ps TEOA A>420 nm 126.6 - 2

bCo-1: [Co(dmgH),pyCl]. <Co-2: [Co(dmgBF,),(OH,),]

Table S2. The fitting data of electrochemical impedance spectroscopy (EIS).

TpPa-1-COF MoS,-3%/TpPa-1-COF
Rs 34.56 36.16
Rt 12666 5337
CPE-P 0.95 0.90
CPE-T 3.45E-5 4.39E-5
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