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Opportunities for Divalent Electrolytes

Mg: 3800 mAh/l

Ca: 2100 mAh/l

> 99.9% CE > 3.0 V

 Mg2+ and Ca2+ both offer potential paths to ≥ 400 Wh/l batteries
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Parallel Development Pathways
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Solvation is Cation Dependent

Designing successful multivalent battery electrolytes 
requires understanding and controlling ion interactions

• Formation and delivery of active species

• Stabilization of the supporting 
electrolyte

These features depend on the cation



Cation Size Determines Coordination 
Flexibility
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Flexibility Determines Speciation

Differences in M2+ size produce important differences in speciation
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Insight into Divergent Trends

Mg(BH4)2/THF

Ca(BH4)2/THF

Solution Dipoles Evolve Differently with Concentration 
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Insight into Divergent Trends
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Dielectric Modeling Confirms Dipole Contributions 
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Conclusions

• Despite their similarities, Mg2+ and Ca2+ exhibit different coordination 
tendencies, which influence their electrochemical behavior

• The larger size of Ca2+ increases the diversity of potential solvation motifs 
and/or reconfigurability in solution, and presumably at electrified interfaces
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