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Table 1 Concentration of some elements in seawater
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Figure 1 (Color online) Adsorption mechanism of Nano-Mg(OH), after UO;* pretreatment
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Figure 2 (Color online) Synthesis of GO-COOH/UiO-66 composites
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Figure 4 Synthesis of amidoximed magnetic nanoparticles
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Figure 6 (Color online) Preparation of amidoximed nanocomposite
fibers by electrostatic spinning
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Figure 7 17 coordination between amidoxime and uranyl
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Uranium resource is the basic resources for the development of nuclear industry and strategic resources for the develop-
ment of nuclear energy, which is also an important factor to realize the sustainable development of nuclear power. More
than 1000x uranium resource exists in seawater than in terrestrial ores. With the demand on nuclear electricity increasing
in the coming decades, extracting uranium from seawater is the most promising and feasible solution to the shortage of
conventional uranium resources. Extracting uranium from seawater, as a comprehensive and practical event, meet several
great challenges. Firstly, the uranyl ions concentration in seawater is ultralow (3.3 pg/L), and the concentration of coex-
isting ions is much higher than uranyl ions. Secondly, the high salinity or ionic strength, the temperature and the specific
pH value in seawater is usually stable. Thirdly, biofouling and flowing water may influence the physical and chemical
properties of the adsorbents, which also reduces the reusing rate of the adsorbents. So the core of research on extracting
uranium from seawater is searching and preparation for adsorbents with high efficiency, selectivity, durability and reusa-
bility. The adsorbents contains inorganic adsorbents and polymeric adsorbents. Inorganic adsorbents like metal oxides
and MOFs, perform high surface area and adsorption rate in low pH value, but cannot be widely used in real seawater.
Polymeric adsorbents like poly(amidoxime) is widely used in recent researches, they perform well in selectivity, adsorp-
tion capacity and durability. Polymeric adsorbents are mainly prepared by radiation-induced graft polymerization (RIGP)
and atom transfer radical polymerization (ATRP). In this paper, the research advances on extracting uranium from sea-
water in China is introduced on uranium adsorbents, adsorption mechanism and marine tests.

Although extracting uranium from seawater is widely paid attention to since 1960s, there are still countless problems
to solve. Firstly, the mechanism research on extracting uranium from seawater is usually simplified because there are too
many complex factors in seawater. Secondly, the current preparation methods are still much too complicated, so the ma-
terials’ costs are still very high. Thirdly, there is no specific standard for the evaluation of the adsorbents, which is bad
for the optimization of uranium adsorbents. Fourthly, the marine environment factors, like seawater temperature and
seawater velocity, may influence the adsorption process. Finally, the engineering of marine tests needs more experience
to reduce the cost and improve the efficiency.

Only by solving the above problems, can the goal of extracting uranium from seawater be achieved. Firstly, establish a
database to improve the depth and systematic of theoretical research, so that we can grasp the methods to design a new
adsorbent with high properties. Secondly, introduce new preparation methods, new device and new materials to the ex-
tracting uranium from seawater area. Thirdly, build a public testing platform and develop standardized methods to evalu-
ate the performance of the uranium adsorbents. Fourthly, investigate the influence of marine environment factors on ad-
sorbents performance in real seawater. Finally, attempt more marine tests for the optimization of the adsorbents and ex-
tracting devices to reduce the costs. So that the engineering of extracting uranium from seawater can finally achieved in
the future.

extracting uranium from seawater, uranium adsorption materials, uranium adsorption mechanism, amidoxime,
marine test
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