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)) Overall Project Scope

Assess MSR fuel speciation and develop online monitoring capabilities by
coupling experimental and computational approaches

Online monitoring
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)) Scientific Questions

What are the molecular structures and chemistry that govern
optical indicators of molten salt reactors?

1. Establish molten salt spectroscopic monitoring
capability

2. Develop and validate classical molecular dynamic
(CMD) simulations

3. Leverage CMD simulations for Raman
spectroscopic interpretation
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» Project Integration Web
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» UV-VIs VS Raman
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» Experimental Design

* Quasi-reference (Pt) electrodes

* Temperature ranges from 650-1125 K

« 316 steel, ceramic, and alumma bore tubes
* Optics (Gold-coated

Steel —
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» Experimental Design

1

Glove box
« 316 steel cuvette holder
« Center bushing/ push to connect

* Quasi-reference (Pt)
.ll | electrodes

« Furnace shell . Alumina bore tube
«  Temperature range . Quartz cell
« Optics / Raman
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» Modeling Objectives

Predict structural, Verify force field
thermodynamic, and kinetic Predict Raman spectra of the implementation for
properties of the eutectic eutectic extension to other Ln
salt systems
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)») Mechanics of Classical MD
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)) Classical MD Verification

Equilibration — NPT Ensemble
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Use classical MD _traﬂ'\/lectory as the initial starting coordinates for
DFT-based ab initio MD

Advantages: QM modeling of electrons to measure change in
polarization and predict Raman spectra

Disadvantages: increased computational cost, limitations on
system size and simulation length

Important that starting configuration is near equilibrium
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)? Unigue molecular configurations
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)? Unigue molecular configurations

Within molten salts there are
unique clusters of ions

Chemical Network—

The chemical environment
beyond the first coordination
shell

UCI; molten salt
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»? Individual signatures leading to
total Raman spectra
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» Project Timeline

YEAR ONE YEAR TWO YEAR THREE YEAR FOUR YEAR FIVE

Project Lanthanide Uranium

Onboarding System System
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» Summary
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» Project Timeline
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)) Mechanics of Classical MD

Pair Potential V(r) for lon Pair U**-Cl-

 Method of CMD stems from — Dispersion
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