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This study focuses on development of electractive materials with high
selectivity and capacitance for the lithium ions in the coexistence of other metal ions. In
particular, A scalable three-dimensional (3D) porous composite electroactive film consisting of A
-Mn02, reduced graphene oxide (rGO) and calcium alginate (Ca-alg) was successfully fabricated and
employed for the selective extraction of Li+ ions with low concentration via an electrochemically
switched ion exchange (ESIX) technology. As a result, the Li+ ion adsorption capacity of the
obtained A -Mn02/rG0/Ca-alg composite electroactive film reached up to as high as 32.7 mg g-1. In
addition, an ESIX system for efficient and selective LiCl separation from brine lakes was developed
based on a strategy of self-electrical-energy recuperation, in which the electric energy generated
in the process of LiCl uptake was proposed to compensate the energy consumed for the desorption of
ions as well as the regeneration of electrodes.
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