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Project Purpose 

The purpose of this project is to develop molecular dynamics (MD) simulations to predict the 

thermophysical properties of the molten fluoride salt FLiNaK, and then to validate these 

simulations by comparing and fitting predicted values to values determined by other researchers. 

The density and heat capacity of FLiNaK will be derived from MD simulations for a wider range of 

temperatures than has previously been investigated. MD simulations will be performed using two 

programs: Large-scale Atomic/Molecular Massively Parallel Simulator will be used to perform 

classical MD simulations, and CPMD code will be used to perform ab-initio MD simulations. Using 

the ab-initio MD simulations and values reported by other researchers, the classical MD simulations 

will be fitted and validated. It is hypothesized that classical MD simulations can be used to predict 

the thermo physical properties of molten fluoride salts with accuracy within an order of magnitude 

after the simulations have been fitted to ab-initio simulations. 

Project Context and Importance 

In 2011, the Fukushima Daiichi Nuclear Power Plant experienced a major accident when an 

earthquake cut off external power and the following tsunami disabled on-site powerl11, This tragic 

accident highlighted a fundamental safety issue found in all existing commercial reactors: solid 

fuels melt at high temperatures. One potential solution to this problem is the "molten salt reactor" 

design, or MSR, which was highlighted as promising for future development by the Generation IV 

International Foruml21. Molten salt reactors were first researched in the 19 S0's and 1960's, but 

progress stalled as funding was diverted to research on water-cooled reactors. However, facing 












