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Molten Chloride Salt

Molten chloride salts are stable at higher 
temperatures than other molten salts

– Could enable more efficient operation of 
CSP plants, leading to lower LCOE

– Also useful for other reactors types 
(nuclear, electrochemical synthesis, etc.)

For this work, we are using a ternary 
NaCl/KCl/MgCl2 salt

– Has favorable properties including low 
melting point

– Can be inexpensively sourced
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Problem: Molten chloride salts 
are corrosive! The corrosive 
impurity MgOHCl forms in salt 
when exposed to H2O.

Gomez-Vidal, J. C.; Tirawat, R., Solar Energy Materials and Solar Cells. 2016
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Ding, W.;  et. Al. Solar Energy Materials and Solar Cells 2019.

MgOHCl can be 
removed using 
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]
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Goal: Design a 
purification cell for 
a Gen3 CSP Plant 
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Lab Scale Results
• Titration
• CV
• H2 detection

In a lab-scale batch reactor, MgOHCl can be 
reduced to target 0.1 wt% in about 45 min.
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Challenges:
• Mass Transfer
• Passivation of 

electrode due to 
MgO buildup 

We believe these 
challenges will be 

mitigated in a 
flow cell
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Outlook and next steps: 
• Building a lab-scale flow system and flow purification cell
• Evaluate and optimize kinetics for in-situ control of corrosive impurities during 

operation of molten-chloride salt based CSP plants
• Maintenence cost, materials costs, and ultimately LCOE of CSP could be reduced 
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Thank you for your attention!
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