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Research progress on separation principle and selective permeability of magnesium and lithium by nanofiltration membrane.
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Abstract: This paper reviews recent studies on the separation of magnesium and lithium using nanofiltration membranes, with a
primary focus on their physicochemical characteristics, ionic conductivity, and hydration features. It explains the main mechanisms
of composite nanofiltration membranes in lithium extraction from salt lakes. Building upon the concept of interfacial polymerization,
this review presents recent research on the separation of magnesium and lithium using composite nanofiltration membranes. These
membranes are prepared through various methods such as aqueous monomer design, organic monomer design, surface grafting of the
polyamide layer, reverse interfacial polymerization, the introduction of intermediate layers, and the modification of support layers.
The characteristics of layer-by-layer self-assembly and coating cross-linking in optimizing nanofiltration membrane performance are
elucidated. Finally, this paper provides a summary and future outlook for the separation of magnesium and lithium using
nanofiltration membranes, from the perspectives of membrane modification methods, practical environmental applications, and
industrial development. The aim is to offer theoretical support and practical guidelines for research fields such as lithium extraction
through nanofiltration.
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Table 1 ~ Structure and morphology parameters of composite NF membrane and selective permeability of magnesium and lithium

TR PAJE KBS HEIZE HBEE A B R BEEL M BER 5%

NF Brtht HEE BHEA f&(m) ON ) J¥(nm)  (nm) H(Suimg) m>hbar)  Li' H(bar) ICHK

NF 90( 7 Ml fi%) i 3.80 0.83 - - - - 2.10 - 20 3 [24]

DK (ki) it 3.30 - - - - - 2.94 - 24 8 [62]
DL-2540( i I ) fi 4.25~4.55 047 - - - - 2.86 3x10% 60 2030 [63]
PES/PEI-TMC ik 9.30 0.48 1.28 58 - 21.4 20.00 5.02 20 8 [16]
PES/CQDs-NH,/TMC ik 8.85 - - 36.8 35~39 229 14.42 11.98 30 2 [23]
HPAN/DAPP/TMC ik 9.5 0.83 0.43 - 100 51.60 2.60 7.7 20 30 [24]
PES/EDA/TMC(S4H IP) ik 8.2 0.77 - 583  353~641 - 28.00 11 20 6  [26]
PES/PEI-PIP/TMC ik 9.3 - - 75 - 18.5 - 5.06 - 8 [27]
PAN/PIP-NH,-POSS /TMC it 4.1 323¢ 1.16 21.8 0.69 43.9 15 1 2 [28]
PES/PEI-yCDs(0%)/TMC ik 9.70 - - 61 110.16  52.7 7 7.15 20 4 [29]
PES/PEI-yCDs(0.3%)/TMC ik 9.40 - - 52 71.9 50.6 10.8 4.86 20 4 [29]
PES/PEI-yCDs(0.9%)/TMC ik 9.70 - - 50 - 37.1 1.25 13.08 20 4 [29]
PES/PIP-GO/TMC it 3.70 0.53 4.82 50 136 10.09 - 14.60 - 10 [52]
PES/PIP-PHF/TMC it - 0.64 0.93 38.2~44.5 98.2~110.4 5.84 13.1 6.7 214 6 [31]
PSF/PEI-15C5/TMC ik - - 1.28 4.40 11.90 8 20 5 [11]
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PES/PEI-MWCNTs—OH/TMC ik - 0.50 - 25~37  52.6~70.1 5.78 4.1 14 214 4 [36]
PAN/PIP-[MimAP][TEN)/TMC(1.5%)  iE 7.6 0.35 1.60 44.5 - 3.94 6.90 5.7 20 6  [37]
PAN/PIP-[\MimAP][TE;N)/TMC(2.0%)  1E 7.8 0.32 1.64 46.8 - 3.45 8.12 4.71 20 6  [37]
PES/PIP/TMC-AB, it 481 0.40 1.25 40.4 32.1 5.26 73 12,73 214 10 [38]
PES/PIP/BTC it 475 0.16 1.18 32.1 15 5.39 - 8.46 - 10 [39]
PSF/PIP/TMC/PEI ik 8.2 0.50 1.08 - 121 7700 1237 25x10°%¢ 20 6  [17]
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PSF-UiO-66-NH,/PIP/TMC it 458 0.17 142 3472 114 104 78.6 447 306 10 [55]
PES/PSS/PAH/PSS/PAH/PSS i -108" 031 - - 75 - 87.2 10 60 4 [57]
PES/MPD-CuCl, i 7.4 - - 54.1 100 22.1  3.9~80 9.05~16.16 23.5 5  [58]
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