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Lithium— and manganese- rich transition metal lager
oxides (LMR-NMC), e.g. LisNig19Mngs4C0y 10,5, have
been widely investigated due to their low cost, hhig
energy density and good thermal stabffityFull cells
containing LMR-NMC-based positive electrodes and
graphite-based negative electrodes are promising
candidates for transportation applications. Howgeoear
research reveals that this couple shows severecitapa
fade, which mainly results from Li trapping in tkelid
electrolyte interphase (SEI) of the negative graphi
electrode, and large impedance rise and voltage, fad
which mainly comes from the degradation of oxidel an
carbon constituents contained in the positive eelet”

Introducing a protective coating on the positivectiode

has been shown to be an effective way to improeéiragy
performance of full cell§! Adding small amounts of
inorganic additives into the electrolyte is anotefective
method to improve performance of lithium-ion cells.
These additives can decompose and form passivation
layers on either cathode or anode and also increase
thermal stability of the electrode, especially foBOB

and LiDFOB!"®

Our previous work’has already shown that LIDFOB can
be used as a bi-functional electrolyte additive in
Li1 oNig.1gMng s6C0p 10,//graphite cells to protect both
positive and negative electrodes; the additive awps
performance of full cells cycled 200 times up t@\Avs.
Li/Li *. In this presentation we will discuss the long¥te
(up to 1000 cycles) cycling performance of cellshw2
wt.% LIDFOB or 1 wt.% LiBOB as additives in the G2n
electrolyte [1.2 M LiPE +EC: EMC (3:7 by wt)].
Electrochemistry data from cells containing a Li-Sn
reference electrode will be discussed. Surfacéysiseof
the positive and negative electrodes, including dedm
X-ray photoelectron spectroscopy (XPS) and secgndar
ion mass spectrometry (SIMS) will be presented to
explain possible mechanisms for the protective tions

of each electrolyte additives.
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Figure 1. XPS spectra from the fresh positive electrode
and harvested positive electrodes from 2wt% LiDFOB-
bearing cells and 1wt% LiBOB-bearing cells after
formation cycles and after 1000 cycles.
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