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Fig. 1 Schematic diagram of the synthesis of PEC and PEC-x.
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Fig. 2 (a) FTIR spectra, (b) *C solid-state NMR spectra, (c) C 1s, (d) S 2p XPS spectra, (¢) nitrogen sorption isotherms, and

(f) PXRD pattern of polymers.
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Table 1 S content mapping of polymers.

Polymer S content (%)
PEC 0
PEC-1 1.48
PEC-4 2.01
PEC-8 3.02
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Fig. 3 SEM images of the polymers: (a) PEC, (b) PEC-1, (c) PEC-4, (d) PEC-8; Water contact angles of polymers (e) PEC,

(f) PEC-1, (g) PEC-4, and (h) PEC-8.
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Fig. 4 (a) UV-Vis absorption spectra, (b) band position, (c) EIS Nyquist plots, (d) photocurrent curves, (e) fluorescence steady

state profile, and (f) fluorescence lifetime profile of polymers.
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Fig. 5 (a) Hydrogen production activity diagram with different Pt loadings; (b) Activity diagram of polymers under visible
light irradiation for (b) 1 h and (c) 4 h; (d) Cyclic activity experiment for 4 hours of PEC-4; (e) FTIR spectra of PEC-4 before

and after the reaction; (f) AQY of PEC-4.
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Research Article

Structural Regulation and Photocatalytic Performance of Carbazole-based
Conjugated Porous Polymers Post-modified with f-Mercaptoethylamine
Lei Wang!?f, Xue-ning Zhang!-2f, He-tao Xu!-2*, Xiong Chen!-*

(!State Key Laboratory of Chemistry for NBC Hazards Protection, *State Key Laboratory of Photocatalysis on
Energy and Environment, College of Chemistry, Fuzhou University, Fuzhou 350116)

Abstract In photocatalytic reactions, the intrinsic properties of photocatalysts directly determine reaction
efficiency. However, existing photocatalysts commonly suffer from critical issues such as severe recombination of
photogenerated charge carriers, limited surface active sites, and insufficient hydrophilicity, which severely
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constrain their practical applications. To address these challenges, this study systematically introduced
f-mercaptoethylamine functional groups into the carbazole-based conjugated porous polymer PEC via a thiol-
alkyne click reaction, constructing a series of porous polymer photocatalysts (PEC-1, PEC-4, PEC-8) with
varying modification equivalents. Through systematic photoelectrochemical and photocatalytic characterization,
the regulation mechanism and structure-function relationship of f-mercaptoethylamine functionalization on
carrier behavior, surface properties, and photocatalytic activity were investigated. The results indicate that
grafting f-mercaptoethylamine significantly promotes the separation and migration of photogenerated carriers
while effectively enhancing the surface hydrophilicity of the material, thereby synergistically improving
photocatalytic reaction kinetics. Among these, PEC-4 exhibited optimal performance in photocatalytic H,
production, achieving an average H, production rate of 184.2 umol-h™' (10 mg catalyst) under visible light
irradiation and an apparent quantum efficiency of 2.1% at 450 nm. Furthermore, this porous functionalized
polymer photocatalyst demonstrated excellent structural stability and catalytic durability during multiple cyclic
reactions. This study provides a feasible new strategy for the precise functionalization design and performance
regulation of conjugated porous polymer photocatalysts, offering important experimental evidence and theoretical
references for the rational construction of highly efficient photocatalytic materials.

Keywords Carbazole-based porous polymers; Mercaptoethylamine modification; Photocatalysis; Charge carrier

separation and transfer; Hydrophilicity



