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I. Abstract 
[bookmark: _GoBack]Lithium-ion battery (LIB) systems are not sufficiently safe mainly owing to undesired reactions between the battery components and flammable electrolytes, leading to an exothermic reaction of the electrolyte with the electrode materials. The ionic liquids (ILs) considered as electrolytes for next generation of lithium-ion batteries, because of their low flammability, thermal stability, good conductivity and wide electrochemical stability window. In order to decrease viscosity and further increase conductivity ILs are usually combined with some organic solvent (cosolvent) for LIBs applications1,2. The electrochemical performances of 2 electrolytes are compared. One is based on 1,3-diethylimidazolium bis(trifluoromethylsulfonyl)imide ([C2C2im][TFSI]), while the second is based on the same IL, with added molecular solvent γ-butyrolactone (GBL) by using robust anatase TiO2 nanotube arrays (NTAs) electrode. The galvanostatic (GS) testing was performed at different current rates and also at different temperatures, 25-55oC, at current rate 3C. Capacity of TiO2 NTAs is due to both bulk and surface storage of Li+-ion, and significantly increases with temperature increase. GS experiments demonstrated excellent capacity retention with improved Coulombic efficiency during final cycling at current rate ~3 C, but with the decrease in capacity of TiO2 NTAs comparing to values before temperature raise or change of current rate3. The decomposition of electrolyte was observed by detecting the change of colour of electrolyte in bottle type cell during experiments at elevated temperatures. 
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