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 Advanced rechargeable batteries are needed and 
have been developed extensively to meet energy storage 
demands of both electric vehicles and stationary energy 
storage systems.[1-2] Li-ion batteries, widely used in 
portable electronic devices and small-scale stationary 
energy storage systems, are still beyond the scope of large 
energy storage requirements due to resource scarity, 
safety issues, and cost barriers. Recently, magnesium 
batteries have attracted great interest due to their high 
energy density and environmentally friendly components, 
along with magnesium’s low cost (~$ 2700/ton for Mg 
compared to $64,000/ton for Li) and high abundance 
(~13.9% Mg compared to ~0.0007% of Li), and been 
suggested as a potential cheap but good-performing 
battery candidate for large energy storage applications.[2-6] 
Despite these attractive attributes of Mg batteries, there 
are still challenges relating to cathodes, electrolytes, 
anodes, and current collectors.[2, 7-9] To date, electrolyte of 
organohaloaluminate/ether enable the reversible 
magnesium deposition/dissolution, but the low 
electrochemical/chemical stability and narrow 
electrochemical window of these electrolyte limit the 
development and evaluation of new cathode materials. 
Besides the study of cathode and anode materials, 
incompatibility between the electrolyte and current 
collectors, which may be related to the chemical 
instability of the Grignard reagent-based electrolyte, is 
also an important factor for designing a rechargeable Mg 
battery with a long cycle life. Therefore, synthesis of 
stable and high efficiency electrolyte and understanding 
the electrochemical behavior of current collectors in the 
electrolyte are critical for development of anode, cathode, 
and ultimately the system of Mg batteries. Aiming to 
address these issues in Mg batteries, we carried out 
systematical studies on the synthesis of new electrolyte 
and its compatibility with the current collectors, and will 
present our results at the meeting. 
 
References 
[1] Tarascon, J. M.; Armand, M. Nature 2001, 414, 359. 
[2] Aurbach, D.; Lu, Z.; Schechter, A.; Gofer, Y.; Gizbar, 
H.; Turgeman, R.; Cohen, Y.; Moshkovich, M.; Levi, E. 
Nature 2000, 407, 724. 
[3] Kim, H. S.; Arthur, T. S.; Allred, G. D.; Zajicek, J.; 
Newman, J. G.; Rodnyansky, A. E.; Oliver, A. G.; 
Boggess, W. C.; Muldoon, J. Nat. Commun. 2011, 2. 
[4] Peng, B.; Liang, J.; Tao, Z.; Chen, J. J. Mater. Chem. 
2009, 19, 2877. 
[5] Nuli, Y.; Guo, Z. P.; Liu, H. K.; Yang, J. Electrochem. 
Commun. 2007, 9, 1913. 
[6] Li, W. Y.; Li, C. S.; Zhou, C. Y.; Ma, H.; Chen, J. 
Angew. Chem., Int. Ed. 2006, 45, 6009. 
[7] Aurbach, D.; Gofer, Y.; Chusid, O.; Levi, E.; Levi, M. 
D.; Vestfrid, Y.; Gizbar, H.; Lancry, E. Indian Journal of 
Chemistry Section a-Inorganic Bio-Inorganic Physical 

Theoretical & Analytical Chemistry 2005, 44, 875. 
[8] Aurbach, D.; Suresh, G. S.; Levi, E.; Mitelman, A.; 
Mizrahi, O.; Chusid, O.; Brunelli, M. Adv. Mater. 2007, 
19, 4260. 
[9] Muldoon, J.; Bucur, C. B.; Oliver, A. G.; Sugimoto, 
T.; Matsui, M.; Kim, H. S.; Allred, G. D.; Zajicek, J.; 
Kotani, Y. Energy Environ. Sci. 2012, 5, 5941. 
 

Abstract #282, 224th ECS Meeting, © 2013 The Electrochemical Society


