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In-situ preparation of covalent organic framework membranes and their dye
separation performance

DANG Zihao', ZHANG Keying', WANG Hui’, LU Peng'"
( 1.Faculty of Materials Science and Chemical Engineering, Ningbo University, Ningbo 315211, China;
2.Zhejiang Institute of Tianjin University, Ningbo 315200, China )

Abstract: In this study, sodium hydroxide modified polyacrylonitrile (PAN) membranes were used as the
substrate. 1,3,5-triformylphloroglucinol (Tp) and 4,4'4"-(1,3,5-triazine-2,4,6-triyl) trianiline (Tta) were
employed as aldehyde and amine monomers, respectively. The nTpTta/mPAN covalent organic framework (COF)
membranes were obtained via in-situ growth on the PAN substrate through the Schiff base reaction catalyzed by
Bronsted acid. The effects of reaction monomer content on the surface morphology and dye separation
performance of nTpTta/mPAN COF membranes were systematically investigated. Meanwhile, Fourier transform
infrared spectroscopy (FTIR) and X-ray diffraction (XRD) were utilized to elucidate the chemical structure and
crystallinity of the COF membranes. The results showed that the 3TpTta/mPAN COF membrane prepared under
the optimal monomer content exhibited distinct COF crystallinity and a three-dimensional network surface
structure. Driven by a pressure of 0.3 MPa, it achieved a high rejection rate of 99.6% for Congo red dye and a
water flux of 490.43 L/(m*h). In the long-term stability test, the rejection rate of the 3TpTta/mPAN COF
membrane for Congo red dye remained stable, indicating that the in-situ grown COF membrane had excellent
operational stability.
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