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Abstract

Theoretical calculations were conducted in order to provide the unknown thermochemical properties of Cs-Si-Fe-O
systems for the establishment of Cs chemisorption model based on the mass transfer theory. The computational
methodology was validated by calculating the thermal properties of Cs,;SisOg revealing a good agreement with the
literature data.
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1. Introduction

Within the framework of the 1-F severe accident (SA), Cs retention onto reactor surfaces should be
characterized as it impacts Cs distribution. To build a Cs chemisorption model based on the mass transfer theory [1], the
thermal properties of identified Cs-Fe-Si-O chemisorbed species are needed. In particular, the thermodynamic properties
of chemisorbed species CsFeSiO4, a newly identified substance in our experiments are unknown[2]. In order to obtain in
a reasonable time a first estimation of the target properties, we performed quantum chemical calculations. This
methodology allows obtaining accurate properties of substances from the fundamental laws of quantum mechanics,
ensuring the independence of the calculated data, allowing minimizing the range of discrepancies of derived values that
can be larger when the data are derived from empirical experimental tests. We present in a first part the construction of
the computational methodology, which was validated by computing the properties of Cs,SisOgand in a second part, the
results obtained for CsFeSiO. investigations.

2. Methodology

Density Functional Theory (DFT) was applied to obtain the geometric, electronic and energetic properties of
target species. Phonon calculations in the harmonic approximation were performed to derive the thermodynamic data.
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experiments as a chemisorbed species from CsOH (g)

reaction within stainless steel surfaces SS304 and 316[2].

4. Conclusion
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substances, the later having no existing values in the literature

regarding its thermal properties. The results related to CsFeSiO4 substances will be discussed in this presentation as well
as the perspectives on the derivation of remaining Cs chemisorbed species unknown properties.
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