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Fig. S1 Reproducible Cycling data of cells with baseline electrolyte at room temperature (25 oC) and 
elevated temperature (55 oC)
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Fig. S2 Prolonged cycles of graphite / LiNi0.5Mn1.5O4 cell with baseline electrolyte at room temperature.
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Fig. S3 Charge/ discharge profiles of the cells with and without additive for selected cycles
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Fig. S4 Cycling performance of cells with and without 1% LPTB at 25 and 55 oC
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Fig. S5 Rate performance of graphite/ LiNi0.5Mn1.5O4 cells at 25 oC with and without lithium 4-
pyridal trimethyl borate additive electrolytes.

Fig. S5 shows the rate performance of graphite/LiNi0.5Mn1.5O4 cells with and without the 
additive. After formation cycles, cells were cycled at various rate, C/5, C/2, 1C, and C/5 again. 
Cells containing lithium 4-pyridal trimethyl borate deliver slightly higher capacity than that with 
baseline electrolyte, which indicates that incorporation of the additive does not adversely affect 
the ionic conductivity of the electrolyte. This is consistent with the slightly enhanced cycling 
performance at low temperature, as shown in Fig. S6. Cells are charged at room temperature, and 
discharged at -10℃. Cells with 0.5% lithium pyridine trimethyl borate as additive displayed 
better cycling performance than the cells with standard electrolyte. 
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Fig. S6 Low temperature performance of graphite/ LiNi0.5Mn1.5O4 cells containing electrolyte 
with and without added lithium 4-pyridal trimethyl borate.



Fig. S7 XPS spectra of Mn 2p, Ni 2p, and B 1s of the fresh cathode, cathode cycled in baseline 
electrolyte, and cathode cycled in LPTB added electrolyte. 



NMR Spectra of Lithium Borates

Lithium 2-fluorophenol trimethyl borate (LFPTB).
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Lithium trimethylsilyl trimethyl borate (LTSTB).

*signal is split into a 
doublet of doublet of 
doublets for the observed 8-
line pattern
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Lithium propargyl trimethyl borate (LPrTB).
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