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A key goal in battery research is to enhance the energy density of lithium-ion batteries (LIBs) while 

ensuring safety, sustainability, and low cost. Achieving this requires a transition to new cathode 

materials that operate at higher potentials than traditional ones like LiCoO2. LiNi0.5Mn1.5O4 

(LNMO) is particularly promising due to its high operating voltage of 4.7V vs Li+/Li and its cobalt-free 

composition. However, its commercial use is limited by the incompatibility of conventional carbonate-

based electrolytes, which degrade forming HF, causing corrosion of the cathode at high potentials. 

To address this, electrolyte materials able to form a protective cathode-electrolyte interphase (CEI) 

are needed. Oxalatoborate-based ionic liquids (ILs), which contain bis(oxalato)borate or 

difluoro(oxalato)borate anions, can create a boron-based protective layer on the cathode 

surface[1,2]. However, traditional IL synthesis involves high costs and the use of environmentally 

harmful solvents. This project aims to develop water-based synthesis methods for oxalatoborate ILs, 

overcoming the notable challenges due to their high hydrophilicity. The focus of this presentation will 

be on two ILs: N-ethoxyethyl-N-methylpiperidinium difluoro(oxalato)borate (PIP1,2O2DFOB) and N-

ethoxyethyl-N methylpiperidinium bis(oxalato)borate (PIP1,2O2BOB). These ILs were characterized 

using spectroscopic methods, and their thermal properties were studied using differential scanning 

calorimetry (DSC) and thermogravimetric analysis (TGA), aiming to ensure their thermal stability for 

the use in battery devices. Molecular dynamics and DFT calculations explained the observed thermal 

behaviors. Finally, results demonstrating their compatibility with LNMO cathodes in Li||LNMO 

systems will be presented.  
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