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Methyl 1,1,2,2,3,3,4,4,4-nonafluorobutyl ether (MFE) additive for improving
the high voltage electrochemical performances of NMC811 cathode materials

ZHAO Yibo, TIAN Haoran, XIA Lan
( Faculty of Maritime and Transportation, Ningbo University, Ningbo 315832, China )

Abstract: Lithium metal batteries (LMBs) are regarded as having highly promising application prospects in the
next-generation lithium-ion batteries due to their high energy density (>500 W-h-kg '). High nickel cathode
materials LiNiggMng Cog 10, (NMC811) are an ideal choice for high energy density cathode materials for LMBs.
However, the poor stability against oxidation of the conventional carbonated electrolytes at high voltages results
in the parasitic reactions on the surface of NMCS811 cathode, which leads to the thickening of the
cathode-electrolyte interphase (CEI), consequently affecting the electrochemical performance of the batteries. In
this work, methyl 1,1,2,2,3,3,4,4,4-nonafluorobutyl ether (MFE) is selected as a high voltage cathode
film-forming additive for Li/NMCS811 batteries, and the electrochemical properties and the CEI film-forming
mechanism of the NMCS811 cells with this MFE additive are both investigated. The results from electrochemical
testing methods, including charge-discharge tests, cyclic voltammetry (CV) and electrochemical impedance
spectroscopy (EIS), scanning electron microscopy (SEM), as well as X-ray photoelectron spectroscopy (XPS),
suggest that MFE participates in the formation of the CEI layer that is rich in LiF and Li,PO,F; on the surface of
NMCSI11 at a voltage range of 2.7-4.7 V, which can protect the NMC811 materials from suffering the damage by
HF produced from LiPFs decomposition, resulting in the enhanced capacity retention of Li/NMCS811 batteries at
high voltage (4.7 V vs. Li"/Li) from 87.53% to 91.58% after 100 cycles.

Key words: lithium metal battery; electrolyte; additive; high voltage; high nickel ternary material; interphase

(wHEHRE )m)



