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Seawater Uranium Extraction: Progress and Challenges
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Abstract: As a key component of nuclear fuel, uranium resources are crucial to ensuring the construction and
sustainable development of our country's nuclear industry. However, conventional terrestrial uranium resources are
facing the challenges of relatively poor and low-grade mineable uranium ore. In contrast, seawater uranium
resource reserves are nearly a thousand times that of land, and China owns vast sea areas and is rich in seawater
resources. Therefore, how to efficiently extract uranium resources from seawater to meet the development needs of
nuclear industry in China is an important scientific issue that needs to be explored and solved urgently. The
development status of seawater uranium extraction technology is systematically introduced, the research progress of
the uranium extraction materials especially the most promising adsorption materials summarized, taking material
design and engineering application as the key points to clarify the main challenges and future development

prospects of seawater uranium extraction technology.
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Fig.1 Existing forms of uranium in seawater at different pH (The
gray line represents seawater pH)
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Table 1 Concentrations of elements in seawater'™

TLER IR /(kg-m™) AR BE SRR FE /(mol-m ™)
Cl 19.4 546
Na 10.8 468
Mg 129 53
Ca 0.413 10.3
K 0.4 10.2
Li 1.8x10™* 2.6x107°
Ni 5x107° 8x10°°
Fe 3.4x10°° 5x107
U 3.3x10° 1.4x10°°
v 1.83x10°° 3.6x10°°
Cu 1x10°° 3x 10°°

S 9x1077 28
Pb 3x10°® 1x10°®
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fibers and the uranium adsorption properties'*”’
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