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Preparation of crown ether polyamide membranes and their performance for
ion separation from battery leachate
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(1. School of Material Science and Engineering, Tiangong University, Tianjin 300387, China; 2. School of Chemistry,
Tiangong University, Tianjin 300387, China)

Abstract: To separate Li* from spent battery leachate, crown ether polyamide membrane (CEPA-PES) was prepared using
diaminodibenzo—14—crown—4 (DAB14C4) as the interfacial polymerization monomer on polyethersulfone (PES),
and used to separate Li*, Ni**, Co** and Mn?* in battery leachate. The chemical structure, elemental distribution
and morphology of the membrane surface were characterized by ATR-FTIR, XPS and SEM. The results showed
that the crown ether polyamide layer was successfully covered on the surface of the PES—based membrane, and
the pure water flux was reduced from 229.0 I./(m?+h) to 9.5 L/(m?-h). The diffusion coefficients of divalent Ni**,
Co*, and Mn* in the leachate of waste batteries through CEPA-PES membranes reached 4.3 x 107", 4.1 x 10™"
and 4.0 x 10" m¥s, respectively, while the diffusion coefficients of Li* was 0.2 x 10" m*s. The separation fac-
tors of CEPA-PES membrane for Ni*/Li*, Co*/Li* and Mn*/Li* are 20.2, 19.3 and 19.1, respectively. These re-
sults indicated that the green and efficient separation of Li* from Ni**, Co?*, Mn?*has been achieved through the
complexation effect of DAB14C4 functionalized membrane on Li*.

Key words: crown ether polyamide membrane (CEPA-PES); diaminodibenzo—14—-crown—4; interfacial polymerization;

diffusion coefficients; used lithium battery leachate ; ionic separation
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Fig.1 Preparation of CEPA-PES membrane
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