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Fig. 1 Preparation schematic of HsGDY-PAN membranes (a); schematic of experimental equipment for

cross-flow nanofiltration process (b)
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Fig. 2 SEM images of PAN substrate and HsGDY-PAN membranes with different monomer concentrations:
PAN substrate (a); 0.2 g/L (b); 0.4 g/L (¢); 0.6 g/L (d; 1.0 g/L (e); 2.0 g/L (D
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In situ deposition of hydrogen-substituted graphdiyne

membrane and its nanofiltration performance
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Abstract: Graphdiyne is an ideal material for the fabrication of high-precision nanofiltration membranes due
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to its ordered nano-scale pore structure and abundant surface charge. However, challenges remain in the
scalable and rapid preparation of graphdiyne membranes. In this study, hydrogen-substituted graphdiyne
(HsGDY) was synthesized via a homogeneous reaction using triethynylbenzene (TEB) as the monomer in
an ethanol solvent, followed by in situ deposition onto a polyacrylonitrile (PAN) substrate. The HsGDY-
PAN composite membrane was successfully fabricated within merely 5 hours. Multiple characterization
techniques were employed to investigate the membrane’ s surface morphology, molecular structure,
functional group composition, hydrophilicity and surface charge characteristics. The effects of monomer
concentration on the nanofiltration performance and a long-term durability in cross-flow nanofiltration were
systematically evaluated. Results demonstrated that the membrane exhibited optimal nanofiltration
performance at a TEB monomer concentration of 0. 6 g/L., achieving a rejection rate of 99. 10% for congo
red with a permeate flux of 128.7 L./(m® »+ h + MPa). For methyl blue, chrome black T and alcian blue,
rejection rates reached 98. 25%, 98. 88% and 99. 04% . respectively, while maintaining permeate fluxes
exceeding 100 L/(m? « h « MPa). During cyclic stability tests of 80 hours, no significant variations in
rejection rates or permeate fluxes were observed.

Key words: hydrogen-substituted graphdiyne; graphdiyne composite membrane; in situ; nanofiltration;
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