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A multi-functional composite adsorbent was successfully synthesized and was used as

lithium ion (Li+) adsorbent. The adsorbent utilized 12-crown-4-ether (CE) as Li+-

selective ionophore, phosphonitrilicchloride trimer (HCTP) to increase the CE attachment

sites, graphene oxide (GO) as a two-dimensional high aspect ratio support material,

andmagnetite (Fe3O4) as support for easy material recovery. The Li+ adsorption

performance of the adsorbent was systematically studied, and it has high selectivity

towards Li+ as compared to other cations present in seawater, such as Na+, K+, Mg2+,

and Ca2+. It can be easily separated via external magnet and re-used. Overall results

demonstrate the high adsorption capacity and suitability of CE-HCTP-rGO-Fe3O4 for
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