
Magnesium batteries are being developed as a replacement for 
conventional lithium ion batteries. Magnesium batteries are a promising 
alternative to lithium ion batteries because they are relatively safe, 
environmentally benign, more readily recyclable, inexpensive, and 
have a volumetric energy density nearly twice that of lithium. USU 
researchers have developed a novel Mg electrolyte capable of use in a 
high performance, rechargeable battery.

PROBLEM
The global energy crisis has resulted in a push to provide renewable energy. However, 
progress in the renewable energy sector is limited by lack of dependable, inexpensive, 
and widely available energy storage. Use of lithium ion technology dominates the energy 
storage market, but the safety and long-term supply of lithium remain serious concerns. 
Furthermore, lithium ion technology is approaching its limit regarding the energy that 
can be stored per unit volume. To progress in creating smaller batteries (volumetrically), 
new battery chemistries will need to be used.

SOLUTION
USU researchers have developed a magnesium ion electrolyte, with a highly 
electrochemically active, anodically stable, and non-corrosive magnesium fluorinated 
pinacolatoborate, Mg[B((CF3)4C2O2)2]2 (abbreviated as Mg-FPB), which is featured with 
strongly coordinating perfluorinated pinacolatoborate bidendate ligands to stabilize the 
boron center. The result is a chlorine-free magnesium battery that is environmentally 
friendly, efficient, and safe to use.

BENEFITS
This USU-developed technology replaces lithium ion batteries with a magnesium ion 
battery. Magnesium is more environmentally friendly, less expensive and in greater 
supply compared to lithium. Additionally, the USU-developed Mg electrolyte is less 
corrosive and more stable than Mg electrolytes containing Cl. Furthermore, the USU-
developed Mg electrolyte is more efficient and less prone to intercalation than other Cl-
free Mg electrolytes.

APPLICATIONS
This technology is designed to improve upon and replace lithium ion batteries used in 
applications such as power storage, consumer electronics, and medical devices.
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