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Abstract: Polyamide (PA) nanofiltration membranes are widely used in lithium extraction from salt lakes. However,
in practical applications, they are prone to membrane fouling and chlorine sensitivity, which significantly reduces
their lithium—magnesium separation performance. A polyamide layer was formed via interfacial polymerisation of
polyethyleneimine (PEI) with trimesoyl chloride (TMC). Subsequently, positively charged polyester—polyamide
composite nanofiltration membranes were constructed by introducing different fully hydroxylated quaternary
ammonium monomers (QB, QT, QQ) through surface modification. The results showed that with the increase in the
number of quaternary ammonium groups, the ester bond content and cross-linking degree on the membrane surface

increased significantly. The PEI-TMC-QQ membrane exhibited a Zeta potential of 27.5 mV at pH = 6.5, a water
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contact angle as low as 38.4°, and an average pore size decreased from 0.51 nm to 0.40 nm. Li*/Mg™ separation tests
showed that the PEI-TMC—QT membrane achieved the optimal performance with Mg* rejection rate up to 96.92%,
a separation factor of 38.85, and permeance of 10.89 L. m™ h™ MPa™' in a solution with a total concentration of 2000
mg/L. and a Mg”/Li" ratio of 60. All three membranes could reduce the Mg*/Li" ratio in the permeate to below 3.
Chlorine resistance tests showed that after soaking in aqueous solutions with active chlorine for 100 hours, the Mg™*
rejection rate of the PEI-TMC-QQ membrane changed by only 11.37%. It is confirmed that the polyester—
polyamide layer significantly enhances the lithium—magnesium separation performance of membranes, providing a
reference for quantitative studies on quaternary ammonium group—assisted ester bond modification of nanofiltration

membranes and the development of highly efficient, chlorine-resistant nanofiltration membrane materials for

lithium extraction from salt lakes.
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Fig.4 (a)-(d) SEM diagrams and (e)—(h) cross—sectional views of PEI-TMC and PEI-TMC—-QB/T/(Q membranes
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