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Preparation of a covalent organic framework fiber membrane and

its application to uranium extraction from seawater
HU Zhangting ,CHEN Qianhao sYE Hao ,WEN Rouming ,YUAN Zihao ;WU Mingbang sYAO Juming
(School of Materials Science & Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To address the issues of separation difficulties and low mass transfer efficiency of covalent
organic frameworks (COFs) powders in uranium extraction from seawater, a self-supporting COFs fiber
membrane (COFs-M) was prepared using an electrospinning sacrificial template method combined with in
situ synthesis. The micro-morphology, specific surface area, pore size distribution, crystal structure, and
thermal stability of COFs-M were analyzed, and the effects of uranium solution pH, adsorption time,
initial uranium concentration, and the number of adsorption-desorption cycles on the uranium adsorption
performance of COFs-M were investigated. The results showed that the fiber cross-section of COFs-M
displayed a hierarchical pore structure with a significantly higher specific surface area (77.48 m”/g) than
that of the powder, primarily comprising micropores of less than 2 nm, which is beneficial for facilitating
the mass transfer of uranyl ions. It also exhibited good crystallinity and thermal stability. The highest
adsorption capacity was achieved at a pH of 6.00, with a maximum theoretical adsorption capacity of
217.97 mg/g, which is 2. 2 times higher than that of traditional powder COFs (67.53 mg/g), and the
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adsorption process fitted a pseudo-second-order kinetic model, achieving rapid chemical adsorption. After

six cycles of use. the uranyl adsorption rate remained above 91.18%., effectively overcoming the

challenges of powder recovery and adsorption agglomeration. The COFs-M prepared in this study retains

the excellent chemical structure of the original powder while enhancing adsorption capacity by providing

mass transfer pathways for the rapid migration of uranyl ions and exposing more adsorption sites, thus

offering an innovative strategy for the practical application of materials in uranium extraction from

seawater.

Key words: covalent organic frameworks; electrostatic spinning; uranium extraction from seawater;

adsorption; hierarchical porous structure
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