
𝑴𝑴𝒆𝒆𝒙𝒙𝑶𝑶𝒚𝒚 + 𝟐𝟐𝟐𝟐𝒆𝒆− = 𝒙𝒙𝒙𝒙𝒙𝒙 + 𝒚𝒚𝑶𝑶𝟐𝟐−

Me= Metal (e.g Al, Ti, Fe, Si)
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Molten salt electrochemistry is advantageous to recover metals

Molten salt electrochemical reactors are challenging to set up for 
bench-scale testing-often requiring gloveboxes

Bench-scale testing without a glovebox

Conclusions

Effect of Insulation on Temperature Gradients

Custom-Built Electrochemical Reactor outside of Glovebox
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1 Advantages:

• Wide Electrochemical Potential

• Enhanced Kinetics

• Non-aqueous

• Electricity-driven

Challenges:

• Salts are Air/Moisture Reactive

• Corrosion
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2

Issues and Mitigation Methods for sealing reactor

Chloride Salts Carbonate Salts

Clogged Gas Inlet

Volume Shrinkage of molten salts between powdered and resolidified phases

Chloride Salts Carbonate Salts

Corrosion of materials

• Demonstrated air-free molten salt electrochemical reactor outside of a glovebox

• Insulation position, PTFE ferrules + Compression fittings ensure air-free set up

• Oxygen sensor and CV testing to validate set up

3

Cyclic Voltammetry to check electrical 
connections and probe electrochemical 

landscape
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