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Preparation and uranium adsorption performance of P(AM-co-AA) composite hydrogel
BAI Zhenyuan',ZHANG Jiawei', YANG Peipei’, SUN Hongling*, LU Bo?, LI Songwei’, LIU Chuntai’
(1. Beijing Institute of Mechanical Equipment, Beijing 100000, China;

2. National Engineering Research Center for Advanced Polymer Processing Technology, Zhengzhou University , Zhengzhou 450001, China.)

Abstract : Polyacrylamide (PAM) hydrogel is widely used for extracting uranium from aqueous solutions due to its abundant
amide groups. However, its low mechanical properties and adsorption capacity have limited its application. Therefore, graphene
oxide (GO) and metal-organic frameworks modified by neomycin (Ner-MOF-808) were introduced to enhance the adsorption perfor-
mance and antibacterial ability of PAM, further expanding its application scope. Firstly, neomycin was modified onto MOF-808 to
prepare Ner-MOF-808 to improve the antibacterial ability of the hydrogel. Finally, the poly (acrylamide-co-acrylic acid) [P(AM-co-
AA)] and Ner-MOF-808 were covalently cross-linked and in-situ grown with GO to construct a high-mechanical-performance and
high-adsorption-capacity antibacterial P(AM-co-AA)/GO/Ner-MOF-808 hydrogel. The structure and morphology of the hydrogel
P(AM-co-AA)/GO/Ner-MOF-808 were characterized. Its mechanical properties and uranium adsorption performance were tested,
and the uranium adsorption mechanism was explored. The results show that the adsorption capacity of the P(AM-co-AA)/GO/Ner-
MOF-808 for uranium reaches 196 mg/g. The adsorption kinetics of P(AM-co-AA)/GO/Ner-MOF-808 conform to the pseudo-
second-order kinetic model, and the adsorption thermodynamics conforms to the Langmuir model. The above results indicate that
the addition of GO and Ner-MOF-808 not only enhance the mechanical properties and uranium adsorption capacity of PAM hydro-
gel, but also improve its ion-selective adsorption ability.

Keywords : poly (acrylamide-co-acrylic acid) ; graphene oxide ; MOF-808 ; antibacterial ; uranium extraction from seawater
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