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Fig. 1 Oxidative self-polymerization process of gallic acid (a); structural formula of PMLT (b); schematic of

preparation for GA@PMLT coating on the surface of PMP hollow fiber membrane (c)
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Fig. 2 FTIR spectra (a) and water contact angles (b) of PMP membranes modified with different concentration of GA;

FTIR spectra (¢) and water contact angles (d) of PMP membranes modified with different concentration of PMLT
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Research on surface modification of poly-4-methyl-1-pentene
hollow fiber oxygenation membranes

TONG Tong', ZHAO Wenjing®, LIU Chunling®, YU Zhuangzhuang',
ZHA Shangwen®*, ZHANG Shenxiang'

(1. College of Chemistry, Chemical Engineering and Materials Science, Soochow University,
Suzhou 215123, China; 2. Shanghai Eco Polymer Sci & Tech Co. , Ltd. , Shanghai 201306, China;
3. Jiangsu Sujing Group Co. , Ltd. , Suzhou 215123, China)

Abstract; Poly-4-methyl-1-pentene (PMP) hollow fiber membrane, as the third generation oxygenation

membrane, has the advantages of preventing plasma leakage and high gas permeability. However, the

poor blood compatibility has become a key issue that restricts long-term use in ECMO. In order to improve
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its blood compatibility, phosphorylcholine polymer, poly ( MPC-co-LMA-co-TSMA) (PMLT) were
synthesized. In order to enhance the stability of grafting, the hydroxyl groups were introduced on the
surface of PMP membrane by oxidative self-polymerization of gallic acid, and the PMLT was grafted
through the chemical bond to form a stable and continuous antithrombotic coating. The results of SEM,
FTIR, XPS and water contact angles verified that the GA@PMLT coating was successfully prepared, and
the coating could exist stably in normal saline for one week. The GA@PMLT coating did not significantly
affect the gas permeability of the membrane, and improved the blood compatibility of the PMP membrane.
This study provides a new idea for the blood compatibility modification of oxygenation membrane.

Key words: PMP hollow fiber oxygenation membrane; phosphorylcholine polymer; surface modification;

blood compatibility
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could improve the ionic conductivity of the separator, enhance the compatibility of the separator/electrode
interfaces, effectively reduce the resistance during the transport of lithium ions, promote uniform
deposition of lithium ions on the lithium electrode, and inhibit the growth of lithium dendrites. As a
result, the LFP/Li battery assembled with the APNL@PP -1 separator maintained a capacity retention
rate of 80. 0% after 200 cycles at 1 C, while the NCM811/Li battery assembled with the APNL@PP-1
separator exhibited a higher capacity retention rate (94. 76%) after 50 cycles at 1 C. Both the
performances of these two battery samples demonstrating the better cycling stability of APNL@PP separa-
tors.

Key words: amphiphilic polyester nanoparticles; polymeric lithium salt; separator; lithium battery; lithi-

um dendrite
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single-sided hydrophobic properties was prepared by adjusting the polyacrylic acid (PAA) content (55%,
mass fraction), and the LiCl permeation flux was significantly enhanced by optimizing the number of
membrane-electrode wire connection (3-wire connection) and chamber spacing (2 mm). Experimental
results demonstrated that in a pure lithium solution, the Li" permeation flux reached 0. 109 mol/(m? + h).
In simulated brine with a Mg/Li mass ratio of 20 : 1, the Li" permeation flux stabilized at 0. 055 mol/(m®
« h) after 10 cycles, with a separation factor of 18. 03 for Mg®" /Li", showcasing excellent cycling
stability and selectivity. Therefore, the ship-lock LMO| | PPy dual-membrane system presents an efficient
technical solution for the continuous and synchronous extraction of LiCl.

Key words: LMO | | PPy dual-membrane system; ship-lock electrically switched ion permselective (SL-

ESIP); high magnesium-to-lithium ratio; lithium extraction; membrane separation



