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Fig. 2 SEM and TEM images for nanofibers of PS,
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Fig. 6 Characterization of mechanical properties of PS,PAO and PS@PAO
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Fig.9 XPS analysis results of PS@PAO before and after adsorption of uranium
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concentrations of uranium
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Fig. 12 Fitting relationship of ¢/q,-t based on
pseudo-second-order model at different initial mass

concentrations of uranium
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Table 1  Adsorption kinetic fitting parameters of PS@PAOQO adsorbents in spiked seawater with

different mass concentrations of uranium
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Controllable Construction of Core-shell PS@PAO with Coaxial Electrospinning Nanofibers

and Its Performance of Uranium Extraction from Seawater

LI Hao"?,CUI Qi""* , WANG Fengju'?,LI Ziming"?,SONG Yan'?,WU Haotian"?,LI He'?,
YANG Wuxinchen'?,CHEN Shusen'**

(1. Beijing Research Institute of Chemical Engineering and Metallurgy .CNNC,
Beijing 101149,China;
2. National Key Laboratory of Uranium Resource Exploration-Mining and Nuclear Remote Sensing ,
Beijing 100029,China)

Abstract: To address fiber shrinkage embrittlement and consequent mechanical degradation during
surface modification of polyamidoxime (PAQ) adsorbents, a " core-shell heterostructure stress
transfer" strategy was proposed. A coaxial electrospinning technique was employed to fabricate PS@
PAO nanofibers with a polystyrene (PS) flexible core and rigid PAO shell. Microstructural analysis
results show that PS@PAQO exhibits uniform core-shell architecture (=200 nm diameter, =50 nm
thickness) with a specific surface area of 6. 22 m*/g. representing a 38% enhancement over pristine
PAO fibers. Mechanical testing results demonstrate 13. 8% and 30. 1% improvements in tensile
strength (0. 66 MPa) and Young’'s modulus (34. 84 MPa), respectively. Dynamic contact angle
measurements show that favorable hydrophilicity with water contact angle decreasing from 30° to 21°
within 1 s, When PS@PAOQO is used to adsorb uranium from seawater with pH of 8. 0 and uranium
mass concentration of 16 mg/L for 48 h,the adsorption capacity is 34. 14 mg/g. Adsorption kinetics
analysis results indicate compliance with the pseudo-second-order model, with chelation between
uranyl ions (UQO;" ) and amidoxime groups identified as the dominant mechanism. Through
comprehensive investigation of material architecture,uranium extraction performance,and adsorption
mechanisms, this study can provide theoretical foundations and scalable fabrication guidance for
developing high-stability marine uranium extraction materials.

Key words: seawater uranium extraction; coaxial electrospinning; core-shell structure; polyamidoxime;

polystyrene;nanomaterials;adsorption



