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Research progress of amidoxime uranium adsorption materials
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ABSTRACT Researching of adsorbent materials is a hot topic in the fields of uranium mining, processing and
treatment of uranium-containing wastewater from spent fuel reprocessing and uranium extraction from seawater. The
binding of adsorbent materials to uranium is mainly via the coordination of functional groups, among which the
amidoxime groups exhibit excellent adsorption selectivity due to their specific interaction with uranium. In this
paper, we summarize the preparation methods of amidoxime groups, especially the cyano-hydroxylamine method is
introduced in detail. The progress of the present research on the mono-functional adsorption materials of amidoxime

is elaborated from the perspective of the morphology and function of adsorbent materials, while the bifunctional
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synergistic adsorption of ~NH, and —AO or —COOH and —-AO is introduced, and the coordination mechanism of

amidoxime groups with uranium is briefly analyzed, and finally, trends are prospected in view of the selection of

substrate materials, preparation methods and special functionalities of amidoxime-based adsorbent materials.

KEYWORDS Uranium adsorption, Amidoxime, Preparation method, Coordination mechanism
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Table 1 Adsorption performance of amidoxime functional gel adsorbents

B B 711 BV / (g-L)  WIAGHAREE / (mg- L") pH P IA] / min ORI/ (mg g SO
Adsorption Solid-liquid Initial uranium Equilibrium Maximum adsorption Reference
ratio concentration time capacity
AGH 0.500 100 6.0 120 398.40 [58]
semi-IPN-PAO 0.010 32 6.0 36 000 1 279+14.50 [59]
KTG 0.010 35 5.0 360 512.60 [60]
PAO-CB 0.005 128 6.0 1920 1466.98 [51]
PAMSA 3.000 500 3.0 300 39.50 [61]
NC-PAO-DN  0.010 16 6.0 2 880 465+27.00 [62]
CP-PAO 0.005 16 8.0 9 600 465+26.36 [63]
GO-CMC-AO 0.500 100 6.0 120 327.86 [64]
GO-CS-AO 0.500 100 6.0 120 248.75 [64]
Zn**-PAO 0.005 32 8.0 5760 1 188+18.90 [57]
GMPAO - 10 5.0 60 386.61 [65]
ZIF-90-A0 0.100 100 5.0 90 500.00 [31]
PAO@CHM  0.015 32 6.0 1 440 1091.53 [66]
Fe@PDA-PAO 0.005 76 7.0 2760 1 086.00 [67]
PAO-h-PEI 0.050 50 6.0 2 160 985.70 [68]
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