Status on molten nitrate salts above 600 °C

03.12.2021, Molten Salts 2021, online
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State of the art

Thermal energy storage for CSP application

DOE, U. "The Year of Concentrating Solar Power."
US Department of Energy (2014).
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NOZ B - Lower melting point

Is there a problem?

02 B -> Corrosive

600 °C
1000 h

Stirrer before the experiment “Stirrer” after the experiment

Careful parameter selection and experiment monitoring is necessary
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The mission: Solar Salt chemistry above 600 °C
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Bonk A., Solar Energy Materials and Solar Cells 2019, 203, 110162.
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Molten salt stabilization at 600 and 620 °C
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Molten salt regeneration at 600 °C
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Stable Solar Salt at 600 °C and above

O First data the stabilization of Solar Salt at 620 °C in
terms of ion conten (NO;-, NO,~ and O%).

O First data on the regeneration of an “aged” Solar Salt ‘-@ E:
with active gas management (O, and 200 ppm NOX).

O Temperature increase (for nitrate salt TES) is not
advisable without simultaneously controlling the gas
atmosphere.

O Future Work:
Development of a liquid — gas reaction mechanism
(model), high temperature corrosion experiment with -
% Federal Ministry
gas phase control Y | for Economic Affairs
and Energy

FKZ: 03EE5043A
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Nitrate Salt Equilibria
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Steinbrecher, J.; Bonk, A.; Sotz, V.A.; Bauer, “‘“’ﬂmowpm
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Steinbrecher, J.; Bonk, A.; Sotz, V.A.; Bauer, T.
Investigation of Regeneration Mechanisms of Aged Solar Salt.
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Recap 2021: Solar Salt Chemistry - Oxygen

Equilibrium concentrations Van't Hoff plots of K
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Upcoming Tasks

> Salt Stability at 620 °C
(650 °C) with NO,, N,O

—> Salt decomposition
modeling based on our
equilibrium data
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- Experiments with
overpressure (>1 bar)

- Corrosion Experiment of
prominent Steel samples (at
620 °C) under NOx gas
atmosphere




