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Abstract
The Aircraft Nuclear Propulsion program started in the late 1940s looked to address the problem of U.S. military
aircraft not being able to carry enough fuel to reach their targets in the Soviet Union and then return home. A
solution that was explored involved powering a plane with a compact nuclear reactor fueled by a molten salt
containing uranium, such that the fuel and coolant are one and the same. While that effort was ultimately
abandoned, it spawned the idea for similar reactors that would generate electricity; and led to the Oak Ridge
Molten Salt Reactor Experiment (MSRE) of the 1960s and early 1970s. The success of the MSRE has decades later
resulted in a revival of the concept in myriad worldwide endeavors. Driven by the rapidly growing domestic
commercial interest in MSRs, a Department of Energy program was created to support the nascent industry with
both experimental and computational R&D. This includes an effort at the University of South Carolina to create
and maintain a thermochemical database for relevant salt systems: the Molten Salt Thermal Properties
Database-Thermochemical (MSTDB-TC). That includes generating new thermodynamic assessments or
reassessments for salt systems to obtain accurate and consistent Gibbs energy functions and models for MSTDBTC. This seminar will cover development of MSTDB-TC content, including methodologies for assessing salt
systems that include complex melt structures. It will also demonstrate use of MSTDB-TC in generating realistic
multi-component phase equilibria for MSRs, in computing vapor pressures to support accident analysis, and in
evaluating corrosion potential between the salts and structural alloys. The design and use of MSTDB-TC will be
covered and information provided as to how individuals can access MSTDB-TC for their own work.
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