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Electromembrane extraction study of Li( | ) mass transfer by phosphate-based
semi-interpenetrating network membranes

LIU Xing fan', MENG Xiaorong'*

(1. School of Chemistry and Chemical Engineering, Xi’an University of Architecture and Technology,
Xi’an 710055, China; 2. Shaanxi Academy of Membrane Separation Technology, Xi’an 710054, China)

Abstract: The green and low-carbon membrane extraction technology is of great significance in the field of
lithium resource extraction. In order to solve the problem of unstable performance of traditional polymer
inclusion membranes (PIMs) due to the loss of extractant, in this study, semi-interpenetrating network-
type lithium extraction membranes (PSIPN-D) with bonded phosphate ester groups were obtained by
UV-initiated polymerization using bis (methacryloyloxyethyl) phosphate (B2MP) as the monomer, poly
(vinylidene fluoride-hexafluoropropylene) copolymer (PVDF-HFP) as the base polymer backbone, and
dioctyl phthalate (DOP) as the plasticizer. The membrane composition of PSIPN-D was optimized, and the
influence laws of two-phase solution environment and external field voltage on the lithium extraction
efficiency of PSIPN-D were investigated, and the mass transfer mechanism of PSIPN-D was studied. The
results showed that the mass transfer of Li( I ) by PSIPN-D was an ion-exchange mechanism; an increase
in the content of B2ZMP was favorable for the improvement of the mass transfer rate, but an excessive
amount would lead to agglomeration due to excessive cross-linking; the electric field could effectively
strengthen the mass transfer rate of Li( [ ), but it would reduce the lithium selectivity of PSIPN-D. The
optimized PSIPN,/;-D; 5 membrane showed a permeability coefficient (P) of 1. 66 pym/s for Li( [ ) at 10 V,
and a membrane efficiency of 504. 94 mg/(m?* * h) for 200 mg/L lithium solution, and the P value did not
decay in 10 consecutive cycles, which demonstrated an excellent stability and high efficiency of lithium ex-
traction.

Key words: semi-interpenetrating network; bis (methacryloyloxyethyl) phosphate; polymer membrane;

lithium extraction; mass transfer
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