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Reactor physic and reprocessing scheme for innovative molten salt reactor system
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For a sustainable energy, an innovative concept of thorium molten salt
reactor is evaluated. A key issue is the development of a devoted
chemical reprocessing of the fluoride liquid fuel in order to assess the reactor performance.
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Potentialities of fluoride-based salts for specific nuclear reprocessing:
Overview of the R&D program at CEA
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Molten fluorides and liquid metallic solvents (shown in the photograph after cooling) are assessed
as interesting media for operating at high temperature separations between actinides and fission
products in specific nuclear reprocessing.
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Thermodynamic properties and phase diagrams of fluoride salts for
nuclear applications
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Evaluating physical properties of molten salt reactor fluoride
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The properties of multi-component molten fluoride mixtures as fluid fuels and coolants
for innovative nuclear power systems are estimated and compared with available
experimental data.
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High temperature NMR approach of mixtures of rare earth and alkali
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High temperature 19F and 89Y NMR in situ description of the complexes in molten AF–YF3 mixtures
(A = Li, Na, K). 
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The local structural parameters of molten divalent and trivalent fluorides and their mixtures
obtained by X-ray absorption fine structure are widely discussed.
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Transport in molten LiF–NaF–ZrF4 mixtures: A combined computational and experimental
approach
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Materials corrosion in molten LiF–NaF–KF salt
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Corrosion tests of high temperature alloys were performed in molten salt,
FLiNaK (LiF–NaF–KF:46.5–11.5–42 mol%) at 850 °C for 500 h in sealed
graphite crucibles under an argon cover gas with the goal of understanding
corrosion mechanisms and ranking these alloys for suitability in a molten
salt heat exchanger.
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New reprocessing system for spent nuclear reactor fuel using
fluoride volatility method
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The FLUOREX reprocessing system, which is a hybrid system using fluoride volatility and solvent
extraction, has been developed. The technical and engineering feasibilities of the system are
confirmed by engineering scale experiments.
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Dynamic reference electrode for investigation of fluoride melts containing beryllium difluoride
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The behavior of a new dynamic beryllium reference electrode and device for
measurement of a redox potential in a molten mixture Li, Na, Be/F are studied.
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Fluoride volatility method for reprocessing of LWR and FR fuels
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Current status of R&D on fluoride volatility method for LWR and FR spent fuel reprocessing is
described.
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Lanthanides extraction processes in molten fluoride media:
Application to nuclear spent fuel reprocessing
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Overlapping of the neodymium and solvent respective potential ranges, is avoided by 
co-reduction with Al, which shifts equilibrium potential towards anodic sense, as
observed on square wave voltammetry of Nd and Al, where we observe the alloys
formation (peaks 2a, 3a and 4a) containing Nd at more positive potentials than pure Nd.
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The results of experimental study of the phase equilibriums liquid–solid and liquid–vapour in the systems
UF6–BrF3, UF6–IF5, BrF3–IF5, UF6–BrF3–IF5 are presented. Also investigation of the sorption and desorption
processes of the bromine trifluoride on the sodium fluoride is provided.
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