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2= X9 solid electrolyte interphase (SENE F4dsie A H7KAIQl lithium
bis(oxalate) borate (LiBOB), fluoroethylene carbonate (FEC), vinylene carbonate (VC), 2-
(triphenylphosphoranylidene) succinic anhydride (TPSA)E Li(Ni;;3Coi3Mn;;3)0, (NCM)/
graphite Aol EYate] L2 A% EA& HlweTh 2t AAE 50%9] 53 (stage of
charge, SOC)olIA], A& A7H(60°C, 20%) AlF] o]$¢] &% FA&S &1 A, LiBOB 1
wt.%7t 7P 78 &% 2 B4(E&7) e tiHl 86.7%)yS YERNITE. LIBOB 1 wt.%
o 79 A2 A AF AR A S7F 2 SEl FA W3t 7B AL, ol &5 SElel
Z3HE thFe] semi-carbonate ERI APAdo] E=ria ddEnh ESE LiBOB 1 wt%/F X3H
NCM/graphite X9 7F2(25°C) ® I257(60°C) 5= 71 HalH(1.15 M lithium
hexafluorophosphate (LiPFs) in ethylene carbonate/ethyl methyl carbonate (EC/EMC, 3/7 by
volume))HTt 217} 6%%} 9% ¥ AxE BHoF]lrt. mEhA, LIBOBo| 42 %S 55 ©l
BoE fASHEAME A EAS AT F de 7 dald VAR AdEn

Abstract : The effects of electrolyte additives, lithium bis(oxalate)borate (LiBOB), fluoroethyl-
ene carbonate (FEC), vinylene carbonate (VC), 2-(triphenylphosphoranylidene) succinic anhy-
dride (TPSA), on high-temperature storage properties of Li(Ni;;3Co;3Mn,;3)O,/graphite are
investigated with coin-type full cells. The 1 wt.% LiBOB-containing electrolyte showed the
highest capacity retention after high temperature (60°C) storage for 20 days, 86.7%, which is
about 5% higher than the reference electrolyte, 1.15M lithium hexafluorophosphate (LiPFe) in
ethylene carbonate/ethyl methyl carbonate (EC/EMC, 3/7 by volume). This enhancement is
closely related to the formation of semi-carbonate compounds originated from BOB™ anions,
thereby resulting in lower SEI thickness and interfacial resistance after storage. In addition, the
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1 wt.% LiBOB-containing electrolyte also exhibited better cycle performance at 25 and 60°C
than the reference electrolyte, which indicates that LiBOB is an effective additive for high-tem-
perature performance of Li(Nij;Co;3Mny;3)O-/graphite chemistry.

Keywords : electrolyte additive, high temperature storage, lithium bis(oxalate) borate, solid elec-

trolyte interphase
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(Super-P, Timcal, Switzerland), 5 wt.%
Polyvinylidene Fluoride (PVdF, KF-1300, Kureha,
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Fig. 1. Discharge voltage profile of (a) NCM/Graphite
cells and (b) NCM/LTO cells after high temperature
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Fig. 2. Precycling voltage profiles of NCM/Graphite cells containing (a) reference electrolyte, (b) LIBOB 1 wt.%, (¢) FEC

1 wt.%, (d) VC 1 wt.%, and (e) TPSA 0.2 wt.%.
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Fig. 3. Charging voltage profile to set SOC 50% before storage (solid line) and discharge voltage profile after storage
(dotted line) at 60°C during 20 days; (a) reference electrolyte, (b) LIBOB 1 wt.%, (c¢) FEC 1 wt.%, (d) VC 1 wt.%, and (e)

TPSA 0.2 wt.%.
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Fig. 4. Discharge voltage profiles of NCM/Graphite cells having different electrolytes before (solid line) and after (dotted
line) high temperature storage at 60°C during 20 days; (a) reference electrolyte, (b) LIBOB 1 wt.%, (c) FEC 1 wt.%, (d)

VC 1 wt.%, and (e) TPSA 0.2 wt.%.
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