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Motivation & Objective

* There is a need for high energy density long duration energy storage that utilizes earth abundant elements, such as Al and Fe. Ternary molten salt
compositions of AlICI;-FeCl;-NaCl and AICI;-FeCl,-NaCl were evaluated for their phase behavior at intermediate temperatures (~160 - 210 °C).

* Objective: Find and explore properties of a hew molten salt system which utilizes Al and Fe components and can be operated as an electrochemically
active medium for long duration energy storage.

* Compositions of AICI;-FeCl;-NaCl identified that were fully or nearly fully molten at 160 °C. The electrochemistry of these salts was probed and found
that the Al is reducible and the Fe species will cycle between the Fe3*/Fe?* oxidation states (as FeCl,/FeCl,) and remain dissolved in the melt at more
elevated temperatures. Also found that AICI; was needed in the melt to facilitate the FeCl, dissolution.
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Summary

* New molten salts comprised of Al and Fe halides were evaluated for their composition and temperature dependent phase behavior. Compositions identified
where salts are nearly fully molten at low to intermediate temperatures. Temperature dependent electrochemical behavior observed where FeCl, produced
at the electrode surface (from FeCl; reduction) is insoluble in the melt at lower temperatures. By increasing the test temperatures, the produced FeCl,
dissolves into the melt allowing the un-blocked electrode to sustain large reduction currents.

* Future work will investigate ways to increase FeCl, concentration in the melt and to facilitate its oxidation (perhaps using different electrode materials or
higher surface area carbon felts) in order to optimize the molten salt catholyte electrochemical behavior in a working battery and demonstrate it in a
working battery.
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