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Abstract: 
With the continuous upsurge in demand for energy storage, batteries are increasingly required 
to operate under extreme environmental conditions. Batteries using lithium (Li) metal as 
anodes are considered promising energy storage systems because of their high energy 
densities. However, safety concerns associated with dendrite growth along with limited cycle 
life, hinder their practical uses. Here we report that an optimal LiTFSI–LiODFB dual-
salt/carbonate-solvent-based electrolyte significantly enhances the charging capability and 
cycling stability of Li metal batteries, at extreme temperature up to 80oC. At the charging 
current density of 1.3 mA cm-2, the Li||LiCoO2 cells with a high cathode loading of 2.5 mAh 
cm-2 using the electrolyte can deliver an capacity retention of 90% after 100 cycles at 80 oC. 
Besides, Li||Li symmetrical cells also show stable cycling up to 400 h at 0.5 mA cm–2. The 
enhanced stable cycling performances at extreme temperature are ascribed to the generation 
of a robust and conductive organic-inorganic composite solid electrolyte interphase at the Li 
metal surface. 
 
Acknowledgements: 
This work is supported by National Key R&D Program of China (Grant No. 
2016YFB0100100, 2016YFB0100300) and Strategic Priority Research Program of the 
Chinese Academy of Sciences (Grant No. XDA09010000). 
 
References:  
[1] J.M. Zheng, M.H. Engelhard, D.H. Mei, S.H. Jiao, B.J. Polzin, J.G. Zhang, W. Xu, Nat.Energy 2 (2017) 

17012-17019. 
[2] M.F. Rodrigues, G. Babu, H. Gullapalli, K. Kalaga, F.N. Sayed, K. Kato, J. Joyner, P.M. Ajayan, Nat. 

Energy 2 (2017) 17108-17121. 
[3] A.M. Haregewoina, A.S. Wotangoa, B.J. Hwang, Energy Environ. Sci. 9 (2016) 1955-1988. 
 

 

mailto:gengzhen@iphy.ac.cn�

