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Future Li-ion batteries must be stable at higher potentials 
and higher temperatures than the ones currently available. 
Manganese dissolution from LiMn2O4 (LMO) spinel 
cathodes is well known.1-3 The high voltage spinel 
cathode, LiNi0.5Mn1.5O4 (LNMO), has the potential for 
increased energy density, however, it suffers a similar 
problem of Mn dissolution as LMO spinel at elevated 
temperature.4-5 The formation of a stable solid electrolyte 
interface (SEI) layer on both the cathode and anode may 
help to protect the electrolyte solution and the electrodes, 
leading to reduced capacity fading. 
 
High voltage Li-ion batteries will also require modified 
electrolytes which do not continually decompose at the 
cathode surface during charging at voltages above 4.5V.  
A recently developed additive, tris(hexafluoro-iso-
propyl)phosphate (HFiP), has shown promising results in 
LNMO-containing Li-ion batteries.6 HFiP will be 
examined alone and in combination with other additives 
 
Our current research focuses on the LNMO spinel cathode 
and the effects of different additives and combinations of 
additives on the composition of the SEI formed. 
Electrochemical impedance spectroscopy (EIS) may 
provide insight to the reactivity at the cathode/electrolyte 
interface. EIS data for LNMO cathode half-cell 
configured coin cells as well as 3-electrode pouch cells 
using various different electrolyte/additive combinations 
will be reported. The EIS data correlated to the effects on 
capacity fading impacted by different additives will be 
presented. 
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