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Received26 December025 During molten salt reactor operationgorrosion of structural materials isinventible. Commonly, alloy
Accepted: B January 205 corrosion pathways include a selective dissolutionof chromium, leadingto its embedding in the melt
Published online1February 2026 structure. To date, only few studies concern the issue of Cr local structure patterns in relevant mc

salts Meanwhile, it was shown that Cr promotes the formation of intermediange order structures,
which could affect crucial properties of a meltn this paper, a small CrGladditive to LiCl melt was
simulatedab /nitio. We found thatCr exhibits preferential &old coordination. The lifetime of CrCl bond

hasarelatively long duration of 8 ps which allows considering CrCls] grouping as[CrCle]3* complex ion,

with the diffusion coefficient of 1.4 10® m2/s. Calculaing thevibrational propertiesof [CrClg] bridgesthe

gap between simulations and experiment by pointing otlte intense IR and Raman bandshich are at
358and 349cm? respectively
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chromium cations accumulate in the melt during the MSR
operation, affectingthe physicochemical properties of a
The molten salt reactor (MSR) concept is one of themolten mixture.
prospective designs suggested for the Generation IV  Despite relevance for MSR development, the impact
nuclear power plants J23], which declares improved of chromium-containing additives onthe properties of
sustainability, economics, and safety. However, themeltshas beerpoorly studied. In this paper, we focused
implementation of the molten salt reactor met severalon chloride mixturesthat are consideed as an alternative
major challenges connected with system design antb fluorides in MSRs1), 12. The Cr content in the melis
operation, the properties of liquid salts, and the choice of expected to be lowl3. However, it was shown that [Cr&}l
materials. Under the extreme conditions of high species form intermediate range order (IRO) structures
WHPSHUDWXUH WKH FRUURVLRQ [HIThski etiddtdir prvoRestiog cauly heXetabix evbro
materials is a serious issue, which affects both safety aridr small Cr concentrations. In the recent paper by Li et
efficiency § 26]. Strong efforts were aimed to the searchal. [14, the structure of NaCiCrCls molten salt was
for the most corrosionresistant materials7]. Due to the studied using both experimental diffraction methods and
complexity of the phenomenon, a general predictive ab /nitiomolecular dynamics (AIMD). They found that Cr
approach is missing, and studies often imply an empiricashows preferential old coordination, and several [CrG]
choice of materials, considering a range of particularspecies could form dimers, chains or netwelike
cases. Foalloys, the corrosion mechanism includes the structures. To addresshe fine interplay between these
pronouncedselective dissolution of Cig2LJ. As a result, units, a larger simulation cell is needed. Also, the
calculation of the tansport and thermochemical
properties, which are of particular interest for the molten
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