The 3rd International Electronic
Conference on Catalysis Sciences

23-25 April 2025 | Online

Enhancement of hydrogen production activity by constructing
heterojunction of TpTSN-COF and Cu-doped ZIS

Yusei Kobayashil*, Hideyuki Katsumatal, Ikki Tateishi?, Mai Furukawa?!, and Satoshi Kaneco1
1 Department of Applied Chemistry, Graduate School of Engineering, Mie University, Tsu, Mie, Japan
2 Center for Global Environment Education & Research, Mie University, Tsu, Mie, Japan

INTRODUCTION & AIM METHOD

- 0 OH . : ;
> In recent years, the development of sustainable energy sources has been called for against the backdrop of Pre paratl on . o — Tp : 2,4,6-Triformylphloroglucinol
problems such as fossil fuel depletion and global warming. oy o TSN : o-Tolidine sulfone
> Among these, photocatalytic reactions that generate hydrogen from water using sunlight are attracting Tp CTAB: Cetrimonium bromide
attention as a clean and renewable hydrogen production technology. ) +
» While sulfide semiconductors (ZnlIn.Ss) and covalent organic structures (COF) that are responsive to visible 0,.0
light, in contrast to conventional titanium dioxide that responds only to ultraviolet light, have attracted o 5¢¢
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attention, further efforts are needed to improve hydrogen production efficiency because photoexcited electrons V& J‘i
and holes easily recombine. TSN S Q’fﬁ@
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> High surface area > Fast electron-hole recombination C:HsNS Cu-doped ZIS
» Tunable structure and bandgap CTAB ] —1  x-COF@Cu-ZIS
» Composites were prepared with various weight ratios of TpTSN-COF to Cu-doped ZIS.

» In x-COF@Cu-ZIS, x represents the weight percentage of TpTSN-COF relative to Cu-doped ZIS.
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In this study, we aimed to construct heterojunctions by in situ synthesis of COF Gas chromatography
on Cu-doped ZIS to enhance hydrogen production performance by promoting > H: evolution test was conducted with 10 mg of photocatalyst in 0.1 M sodium ascorbate solution (pH adjusted to 3
Charge Separation_ using hydrochloric acid).

» H:PtCls was added as a co-catalyst precursor and photodeposited onto the photocatalyst as metallic Pt at 2 wt%
through photoreduction under light irradiation.

W > H wzfs measured by GC with ITCD’ and the evolution rate was calculated from the 3 h value.
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» Highly active 5-COF@Cu-ZIS composite catalysts were successfully prepared by an in-situ

Before Contact After contact Under light irradiation growth method, achieving an excellent hydrogen production rate of 18500 nmol/g-h and a high
AQE of 6.15 % at 500 nm.

» This was attributed to charge separation via an s-scheme heterojunction, where the internal
electric field suppressed electron-hole recombination.

» When light is irradiated, photo-excited electrons in TpTSN-COF combine with holes in Cu-doped ZIS,
suppressing recombination and promoting efficient charge separation. R E F E R E N C ES
» The electrons from Cu-doped ZIS reduce protons in the solution, generating hydrogen, while the holes

» Band structures of Cu-doped ZIS and TpTSN-COF are shown in the figure above.
» Upon contact, electron transfer from Cu-doped ZIS to TpTSN-COF occurs due to Fermi level
equilibration, generating an internal electric field from Cu-doped ZIS to TpTSN-COF.

in TpTSN-COF are consumed by the sacrificial agent, ensuring stable reaction progress. » Huili Ran, Xue Liu, Langhuan Ye, Jiajie Fan, Bicheng Zhu, Quanlong, Yuechang, Journal of
Materials Science & Technology, Volume 234, 1 November 2025, Pages 24-30
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