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Magnesium-Ion  Electrolytes

Grignard-Based / Organo
Electrolytes on Mg

Promising Mg-Ion Electrolytes

Grignard-Based: All-
Phenyl Complex (APC)

Chlorine-Based non-nucleophilic:
𝑴𝒈(𝑻𝑭𝑺𝑰)𝟐/𝑴𝒈𝑪𝒍𝟐

Chlorine-free, non-corrosive:
𝑴𝒈[𝑩 𝑯𝑭𝑰𝑷 𝟒]𝟐 and 𝑴𝒈[𝑨𝒍(𝑯𝑭𝑰𝑷)𝟒]𝟐

Drawbacks: APC and Cl based Electrolytes

• Support plating/stripping 
of Magnesium

• High Corrosivity 
• Insufficient Anodic Stability
• Incompatible with typical cathodes
• Moisture Sensitive
• All extremely hinder practical battery 
materialization

Physicochemical Properties

Electrochemical Characteristics

Magnesium Fluorinated 
Alkoxyaluminate
𝑴𝒈[𝑨𝒍 𝑯𝑭𝑰𝑷 𝟒]𝟐

Magnesium Fluorinated 
Alkoxyborate

𝑴𝒈[𝑩 𝑯𝑭𝑰𝑷 𝟒]𝟐

Potential Transformative Energy 
Storage 

•Argentina + Bolivia own 
> 43% of global Lithium

• Top 7 countries own 
>80% of global Lithium 
resources!

The Promise of 
Magnesium-Ion Batteries

•8th most abundant element
• Low-cost raw material
•Higher energy density
•High volumetric capacity
•Safer
•Multivalent Ion

Global Lithium Resources

Multivalent: Similar to Li-ion
•Volumetric Energy Density: •Anode: Mg Metal

•Cathode: Chevrel Phase 

Conventional
Electrolytes on Li

𝐿𝑖+𝑝𝑒𝑟𝑚𝑒𝑎𝑏𝑙𝑒 𝐿𝑎𝑦𝑒𝑟𝑆𝑜𝑙𝑣𝑒𝑛𝑡 𝑀𝑔2+𝑖𝑚𝑝𝑒𝑟𝑚𝑒𝑎𝑏𝑙𝑒 𝐿𝑎𝑦𝑒𝑟

Conventional
Electrolytes on Mg 

𝑁𝑜 𝑀𝑔2+𝐵𝑙𝑜𝑐𝑘𝑖𝑛𝑔 𝐿𝑎𝑦𝑒𝑟
Solvents for Mg Electrolytes

Towards Cl-free Electrolytes
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