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Low Cost Solar and Storage will Drive Deployment 

Mehos, Turchi et al. Concentrating Solar Power Gen3 Demonstration Roadmap, 2017
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Decreasing the cost of CSP

Mehos, Turchi et al. Concentrating Solar Power Gen3 Demonstration Roadmap, 2017
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Molten Chloride Salt Candidates

Mehos, Turchi et al. Concentrating Solar Power Gen3 Demonstration Roadmap, 2017

!

Gomez-Vidal, J. C.; Tirawat, R., Solar Energy Materials and Solar Cells. 2016

Corrosion rates mm to 
cm per year
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Corrosive Species in 
Chloride Salts can be 
removed by electrolysis!

2MgOHCl → 2MgOH+ + 2Cl– [molten salt]

Mg2+ + 2Cl– → MgCl2 [molten salt]

2MgOH+ + 2e– → 2MgO + H2(g) [cathode]

Mg(s) → Mg2+ + 2e– [anode]

2MgOHCl + Mg(s) → MgCl2 + 2MgO + H2(g) [overall reaction]

Ding, W.;  et. Al. Solar Energy Materials and Solar Cells 2019.
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Electrochemical Purification

2MgOHCl → 2MgOH+ + 2Cl– [molten salt]

Mg2+ + 2Cl– → MgCl2 [molten salt]

2MgOH+ + 2e– → 2MgO + H2(g) [cathode]

Mg(s) → Mg2+ + 2e– [anode]

2MgOHCl + Mg(s) → MgCl2 + 2MgO + H2(g) [overall reaction]
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Results of Purification in Batch Reactor
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Lab Scale to Industrial Flow Reactor
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Thank you for your attention!
Team Members:
Dr. Judith Vidal, NREL
Dr. Patrick Taylor, CSM
Liam Witteman, CSM
Interns: Nick Adams, Elizabeth Howard, Abigail Monasterial

Significance & Impact
• Purification cell will substantially improve viability of 

molten chloride salt-based systems
• It will decrease LCOE 
• It will decrease maintenance costs
• It will enable less expensive containment alloys to be 

used
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