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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/MgCl, salt

— Has favorable properties including low
melting point

— Can be inexpensively sourced f sytam \
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Problem: Molten chloride salts
are corrosive! The corrosive
impurity MgOHCI| forms in salt
when exposed to H,0.
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Elemental mapping by EDS at the same corrosion interface.

Gomez-Vidal, J. C.; Tirawat, R., Solar Energy Materials and Solar Cells. 2016
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ug /‘ “""‘ |I"ICO|CI" Figure 13: Alloying elements Cr, Fe and Ni dissolved in the chloride salts after 450 h (Experiment 1,
- 800 H purified salt) and 340 h (Experiment 2, unpurified salt) exposure, measured with AAS. Ni Content is
below the detection limit of AAS (10 ppm in weight). The error bar represents the standard deviation of
. MoltenChlorides |

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

Mgo H CI can be 2MgOHCl > 2MgOH* + 2CI- [molten salt]

Mg2* + 2CI- - MgCl, [molten salt]

removed using 2MEOH" + 26~ 2Mg0 + He) fcathode]
Mg(s)>Mg*+2e-  [anode]

e I ECt rO IVS'S ! 2MgOHCI + Mg(s) > MgCl, + 2MgO + H,(g) [overall reaction]
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overall reaction:

Goal: Design a MgOH* + e" = MgO,, + %H,,
purification cell for Removable - Replaceable

Cathode | A Mg Anode

a Gen3 CSP Plant
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Lab Scale Results

. Titration In a lab-scale batch reactor, MgOHCI can be

. CV reduced to target 0.1 wt% in about 45 min.

* H,detection
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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

NREL | 7



Fwciro-Craemning

i o # g An Pat PURIFICATION CELL — Bed . INLET AND OUTLET PIPE
Ly | Dy = 7 cov —
:'ti ' ﬂ_’;' - ™
b o Chisrastry Probe o
L= K a3 =L B
E = =
- B uw I To Gas Conirol
A Y f VYR | - =7
4~ High Ba Lt (20k0) - 108 vew
Tranddar Ling
A ENPS{DN200)
Secondary # Primary Tank
*  Tank
Livw 5ol Livwsl —
L g mlot [l 4=
Crraniry Liren | \ Ik 1)
Scale Scale T

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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