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Table 1 Properties of uranium extraction materials from natural seawater

Pl £l feaER/ kR BF

MR ” B/(mg/e)  JAW/d [mg/(g- D] 4EH Sk
Cs N B /i i) UTO-66 44K 1148 H HL-TEHLZ4 kA A} 6.85 28 0.24 2020 [9]
A e Ji5 22 L 0 2% JiE H AL/ BT R 9.35 35 0.27 2020 [10]
Zn®" A% R Ji5 S WK B 43 T K B I A HL-TCHL A R 9.23 28 0.33 2020 [11]
HEFV AL A BRI DK F 1953 )2 2 FLETE PAO TR A HL-TEHL A% Tk R} 10. 40 10 0.10 2024 [12]
& e 5 B Re Ak Z-90 A HL-TEHL A= R 2. 80 7 0. 40 2021 [13]
18 e Ji5 Dy e Ak L A PLRE SR HHL-TCHLZ Ak 41 KL 5.12 25 0.21 2021 [14]
ZIF-67 5518 e 5 oy g Ak 2 4k HHL-TEHLZ A1 R 2.03 36 0.06 2021 [15]
o D 8 44 0K FHL/ 5 bR 7.35 16 0. 46 2022 [16]
RAE e Ji5 /48 A A B8 0 2= L g HHL-THLI LM R 13.63 32 0.43 2022 [17]
Cuz O 51 e 5 D R 1k A= 9 i A IR 5 D A R 7.73 30 0.26 2022 [18]
A8 1 5 T e A 05 4= 2 LR A= 5 4 A AR 9.03 28 0.32 2022 [19]
i 18 1 2 2k B gtk UTO-66 HHL-TCHLZ= e R 9.16 28 0.33 2023 [20]
1R K B A W) 5 5 405 A R 5.29 21 0.25 2023 [21]
HURAR /A% B Ji5 - 2 0 30 e D) 65 FHL-TEHL A=A kL 1.10 20 0.06 2023 [22]
T AR M 5 A 5 s 2 K & 4 i AL/ 5 F bR 6.03 70 0.09 2022 [23]
CuC 1) /CuC Il ) st A5 e 5 27 4t A HL-TE WL A= AL b1 Rt 14. 62 56 0.26 2024 [24]
KAL Z AL IRAR e 1 7K 5 e AL/ =5 Tk 10. 07 28 0. 36 2024 [25]
1% e 5 1 e Ak A BL 4y 58 AL/ w5 F R 11.97 30 0. 40 2025 [26]
YR AB M Bi, WOs /g-Cs Ny TCHLH B 3.20 7 0.46 2025 [27]
W2 T g 1k 43 )2 UI0-66 A LB R 6.76 15 0.45 2025 [28]
B I e A R R 5 A= 55 4 A R 4. 20 16 0.26 2025 [29]
A8 i 15 2 B Ak 5 Ot — 95 £ 0 e AL/ = 5T+ R 9.84 21 0.47 2025 [30]
5T s I 40 Ok 28 4 s AL/ 5 F bR 8.32 50 0.17 2025 [31]
Tl TR R 15 i /i 1) il Ak &1 4 A HL-TEHL A AL 1 Rt 3.70 20 0.24 2025 [32]
PAO@CHM Ze kK B A LT AL AL R 7.49 28 0.27 2022 [33]
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Fig. 1 Adsorption mechanism of uranium on

amidoxime-based materials
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capture of UO%" by functionalized ionic macroporous

MOF from a mixture of multiple cations
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Research Progress and Prospects of Adsorbent Materials for Uranium
Extraction from Seawater
SHANG Ziming"?, WU Haotian"?, LI He'?, LI Ziming"?, GOU Yangfei"?, CHEN Shusen'"
(1.Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China;

2. National Key Laboratory of Uranium Resources Exploration and Extraction and Nuclear Remote Sensing,

Beijing 101149, China)

Abstract: The development of nuclear energy plays a vital role in the adjustment of national energy
structure and environmental sustainability. The stable supply of natural uranium is essential for nucle-
ar energy development. Given China's relatively limited terrestrial uranium reserves, extracting urani-
um resources from the vast oceanic territories holds significant strategic value. However, the complex
and variable marine environment presents considerable challenges for conventional adsorbent materials
and technologies to effectively separate uranium at extremely low concentrations, necessitating the ur-
gent development of specialized adsorbent materials for uranium extraction from seawater. In recent
years, researchers domestically and internationally have developed numerous uranium separation mate-
rials and conducted promising practical trials under seawater conditions. This review comprehensively
summarizes the latest research progress in various seawater uranium extraction technologies based on
the characteristics of different adsorbent materials, addresses the multifaceted technical challenges en-
countered in uranium extraction under real seawater conditions, and provides insights into future pros-
pects for the development of uranium extraction technologies from seawater.

Key words: uranium extraction from seawater; adsorption materials; uranium capacity; adsorption of

uranium; marine testing; adsorbent; marine uranium resources; research progress



