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Effects of electrospun nanofiber separators containing fluorine polyimide on performance of
lithium-ion batteries
ZHAO Qingqing, WANG Shuai, HU Xin, QU Lunjun
(College of Materials Science and Engineering, Chongqing University of Technology, Chongging 400054, China)

Abstract : In response to growing safety concerns of lithium-ion batteries in new energy vehicles and energy storage applica-
tions, battery separators with high thermal stability and long cycle life have become imperative. Fluorinated polyimide (FPI) was
synthesized via a chemical route using 2, 2'-bis(trifluoromethyl) -4, 4'-diaminobiphenyl (TFMB) and 4,4'-oxydiphthalic anhydride
(ODPA) as monomers. Electrospun separator membranes (FPI-100, FPI-200, FPI-300, and FPI-400) were prepared by tailoring the
electrospinning process with average fiber diameters (100 nm, 200 nm, 300 nm, and 400 nm), respectively. The effects of fiber diam-
eter, morphology, thermal properties, and electrochemical performance of these separators the performance of lithium batteries were
systematically investigated. Results indicate that, compared with commercial polypropylene (PP) separators, the FPI membranes
exhibit superior thermal resistance and shrinkage resistance. The porosity of the FPI series is around 81%+2%, with contact angles to
electrolyte below 20° and electrolyte uptake exceeding 400%. The diameter of the spun fibers has a significant influence on the elec-
trochemical characteristics of the FPI separators; among them, FPI-200 demonstrates the best balance with an ionic conductivity of
3.80x10* S/cm and a Li" transference number of 0.39. Galvanostatic charge-discharge tests reveal that half-cells assembled with the
FPI-200 separator can stably cycle for more than 600 times at a 2 C rate, delivering a discharge capacity of 110 mAh/g while main-
taining a Coulombic efficiency above 94%. Symmetric cells employing the FPI-200 separator achieve stable cycling for over 550 h
under a current density of 0.02 mA/cm’. Collectively, the comprehensive performance of the fabricated FPI separators surpasses that
of PP separators, providing a reference for designing separators with high-temperature tolerance and extended cycle life.
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Tab.1 Electrospinning process parameters of separators with different fiber diameters

Samples Solid content/wt % Fiber diameter/nm Spinning speed/(mL - min ") Voltage/V
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FPI-300 17 300 0.052 17.0
FPI-400 20 400 0.052 18.0
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