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Physical-chemical investigation and modeling of nitrate salt melts

State of the art

« Higher storage capacity

Goals and AQ~AT
Motivation » More efficient conversion of heat to power

e Simulation tool
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Physical-chemical investigation and modeling of nitrate salt melts

Challenges

» Scientific comprehension of decomposition reactions,
Aims of the PhD thermodynamic and kinetic description
* Development and verification of a model
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State of knowledge
Nitrate-nitrite-reaction

: : ! ' I ' :
« Predominant reaction -
NO,™ + %0, = NO;~
between ~300 and ~550 °C: 2 SRR i
[Noz"l i P02= 3 atm.
NO; 2 NO, +050, molesfkg
* Reversible reaction, kinetics and il hi
thermodynamics are temperature
and oxygen pressure dependent * soo'c §50=00C
[Freeman 1956, Freeman 1957, Nissen 1983]
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State of knowledge
Nitrate-nitrite-reaction

Predominant reaction between ~300 and ~500 °C:
NO3; 2 NO, +0.50,

Reversible reaction, kinetics and thermodynamics are temperature and oxygen

pressure dependent
[Freeman 1956, Freeman 1957, Nissen 1983]

Thermodynamics:

—.ppn 05
XN03; POy

Known equilibrium constant K = .
NO3

[Carling 1981, Nissen 1983]

Kinetics:

Known kinetic parameters (rate constants, activation energy)
[Freeman 1956, Freeman 1957, Bond 1966, Paniccia 1973, Nissen 1983]
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State of knowledge
Further reaction

* Nitrous gases NO,

from thermal decomposition of nitrate and nitrite ions
[Wei 2014]

« Carbonate CO;*

from dissolution of atmospheric CO, and subsequent reaction with oxide ions
[Bonk 2016]

» Metal impurities
from steels in corrosion experiments,
e.g. chromate CrO,%
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Thank you!
Veronika Sotz

Contact: Veronika.Soetz@dlIr.de
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Institute of Engineering
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