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Abstract [ Objective] With the increasing scarcity of freshwater resources worldwide, the importance of seawater desalination
technology has become more and more prominent. However, yet the higher concentration of boron in seawater poses a challenge in the
desalination process. Studies have shown that excessive boron intake can have toxic effects on human health and disrupt the ecosystem
balance. While reverse osmosis remains the predominant technology for seawater desalination, conventional single-stage reverse osmosis
systems demonstrates suboptimal performance in boron removal. To achieve more efficient boron elimination, it is imperative to
systematically investigate appropriate method ologies and optimize operational parameters. This paper systematically reviews the

research status and development trend of seawater boron removal technology, aiming to provide theoretical basis and technical reference
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for the efficient utilization of seawater resources. [ Methods] This paper firstly introduces the basic properties of boron, its existence
in seawater and its effects on plants and animals. Then, it focuses on the current mainstream technologies for boron removal from
seawater, including reverse osmosis technology, ion exchange resin method, electrodialysis technology and adsorption method, etc. ,
and carries out a systematic comparative analysis of the three dimensions of action mechanism, technical characteristics and research
progress. [ Results]  Although reverse osmosis technology has been widely used in seawater desalination, its boron removal effect is
highly dependent on the pH of the solution and requires multi-stage treatment with high energy consumption. lon exchange resin method
can effectively reduce the boron concentration, but there are difficulties in resin regeneration and higher costs. Electrodialysis
technology has the advantages of stable effluent quality and easy operation, but the high energy consumption limits its popularization
and application. Adsorption method is widely used, the traditional adsorbent boron adsorption capacity is limited, while the new
organic-inorganic hybrid adsorbent material shows good adsorption performance, the current research focuses on the optimization of
matrix material selection and hybridization method to improve the adsorption functional group loading. [ Conclusion ] The
comprehensive analysis shows that the new organic-inorganic hybrid adsorbent materials developed based on traditional adsorbents, such
as activated carbon, have significant advantages: they not only retain the characteristics of low cost and large specific surface area of
the matrix materials, but also achieve the enhancement of selective adsorption capacity and adsorption capacity through functionalization
modification. This technology route shows a broad application prospect in the field of boron removal from seawater and is an important

direction for future research.
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Tab. 1 Properties of RO Membranes for Boron Removal >+
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Tab.2 Adsorption Properties of Several Deboronation Resins
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Tab.3 Boron Adsorption Properties of Novel Inorganic Adsorbents
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Tab. 4  Comparison of Boron Removal Technologies
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