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May 30, 2013
U.S. Nuclear Regulatory Commission,
Document Control Desk, Washington, DC
20555-0001
ATTN: Steven Lynch
Division of Policy and Rulemaking, Research and Test Reactor Licensing
Office: O-12F08
Re: Notice of Intent to Submit License Application for a Liquid-Fluoride Research Reactor and
Mo-99 Production Facility
Dear Mr. Lynch,
This letter serves as notification of Flibe Energy's intent to submit a license application to
the U.S. Nuclear Regulatory Commission for a liquid-fluoride research reactor and
Molybdenum-99 (Mo-99) production facility. In addition to research into high-temperature
materials, liquid-fluoride salt processing and reactor operation, the liquid-fluoride research
reactor will be designed to allow for on-line extraction of commercially useful amounts of
molybdenum-99 and other isotopes.
The reactor will have a thermal power rating below two megawatts and will not have a
power conversion system. The liquid-fluoride reactor will utilize low-enrichment uranium in the
form of uranium tetrafluoride (UF4) dissolved in a mixture of fluoride salts. Molybdenum can
be extracted from the fluoride fuel solution without the need to change the chemical state of the
reactor fuel. We anticipate performing continuous extraction of molybdenum and other noble
metals during reactor operation at power. We have not yet selected a site for the reactor.
We are currently raising private funding to continue the conceptual design, construction,
licensing and operation of this research reactor and tentatively anticipate submission of a
research reactor license application under 10 C.F.R. 50.21 in the fall of 2015. We will also seek
any other necessary licensing, e.g., under 10 C.F.R. 30, 40, 50, 51, and 70 for environmental
assessment, construction, operation, special nuclear material, source material, and by-product
material. This notice is to facilitate your resource and budget planning.
Technical Background of Liquid-Fluoride Reactors
Fluoride salts are chemically-stable and exhibit a low melting point and high heat
capacity over a large liquid temperature range. Due to their chemical stability, the fluoride salts
can sustain operation at high temperatures yet at atmospheric pressure over nearly a thousand
degree Celsius liquid range. High-temperature, low-pressure operation of liquid-fluoride
reactors was successfully demonstrated from 1965 to 1969 during 20,000 hours of reactor
operation during the Molten-Salt Reactor Experiment (MSRE) at Oak Ridge National
Laboratory. The MSRE conveyed a liquid salt mixture of lithium fluoride, beryllium fluoride,
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and uranium tetrafluoride through a matrix of graphite moderator elements to achieve criticality.
We anticipate that our research reactor will employ a simplified liquid-fluoride salt mixture.
Fluid-fueled reactors, as a class, tend to possess strongly-negative temperature
coefficients of reactivity due to the thermal expansion and contraction of their fuel, into which
the energy from fission is directly deposited. This leads to stable operation even during
transients as observed and verified during operation of the MSRE.
There is no chemical reactivity between the chemically-stable fuel salt and moderator
structures, containment materials or atmosphere. Because there is no stored energy in the form
of high pressure or chemical reactivity, use of liquid salts as coolants removes the potential for
depressurization, phase change, or other undesirable energy release and the attendant storedenergy safety concerns. Liquid-fluoride reactors also do not generate radiolytic gas like fluidfuel reactors based on aqueous solutions.
Liquid-fluoride reactors offer several further unique safety features. In the event of a loss
of power or loss of the heat sink, the liquid fuel salt mixture can be drained from the reactor
vessel via gravity into "drain tanks" configured for passive decay heat rejection. This separation
of the liquid fuel from the moderator during shutdown prevents recriticality. Liquid-fluoride
reactors exhibit very little excess reactivity and the concentration of uranium in the fuel mixture
can be readily adjusted during operation.
We believe that a critical liquid-fluoride reactor offers a simple, stable, safe and costeffective pathway for LEU-based production of fission-product molybdenum for medical use.
Please address written communications concerning this matter to:
Kirk Dorius
Flibe Energy Inc.
PO Box 5952
Huntsville, AL 35814
Flibe Energy looks forward to continued communications and interactions with NRC
Staff as we further develop and pursue licensing of liquid-fluoride reactor technology.
Sincerely,

Kirk Dorius
General Counsel
Flibe Energy
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