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Description of Proposed Action

The overall research project entails the development of a "digital twin" for Moltex Energy's Stable Salt Reactor - Wasteburner
(SSR-W); that is, a detailed model of all aspects of the reactor's operation. In order to verify the thermal hydraulic aspects of the
model and study the heat transfer properties of Moltex's proposed molten salt coolant, a molten salt loop would be constructed and
operated at Argonne. The loop would be composed of stainless steel, and would hold up to 100 L molten salt. Some amount of
corrosion would be anticipated, and the loop material wall thickness would be selected based on the planned lifetime of the project.
The salt would be the NaCl/MgCI2 eutectic composition, which melts around 500°C. The bulk of the salt would be held in a
reservoir. During tests it would be heated to between 550-700°C and pumped through the loop using a pump designed for this use
and made from materials compatible with the salt. Instrumented surrogate fuel pin test pieces would be immersed in the salt, and
their temperature profiles measured over the course of the test. Tests would require maintaining the loop at temperature for at least
a week, and tests would take place unattended. Further studies could entail using different test piece geometries, adding impurities
to the molten salt to simulate degradation or contamination of the coolant and examining their effects on its heat transfer
properties, or using different compositions of molten salt. It is possible that the molten salt would need to be purified during the
course of the project, either ex situ or in situ. The purification process would involve use of Mg metal, and would generate both
hydrogen gas and chlorine gas. The process would be designed to maintain a sufficiently low rate of hydrogen generation so as not
to create an explosive mixture in the exhaust. A scrubber would be put on the exhaust to remove chlorine, and a chlorine sensor
would be put into place downstream of the scrubber to shut off purification if the scrubber fails.

Description of Affected Environment

The loop is proposed to be constructed in Building 205 Room J-101, a nonradiological laboratory space, in a stainless steel sheet
walk-in hood with a stainless steel pan underneath it capable of holding the entire volume of salt in the loop, in the event of a
serious leak. Due to the possibility of HCI production on contact with moisture, the Argonne Fire Department would be notified of
construction in advance, to allow them time to incorporate the information into their incident pre-plans for Building 205.

Potential Environmental Effects
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The salt mixture in the loop would be an NaCl/MgCI2 eutectic mixture. Solvents would be used
to clean components before assembly. Magnesium metal might be used to purify the salt, and
the purification process would generate both hydrogen gas and chlorine gas. The exhaust from
the purification process would be passed through a scrubber to ensure that no chlorine was
released, and a chlorine sensor would be put into place downstream of the scrubber to shut off
the purification process if the scrubber failed. If moisture contacts the salt while it's at
4 Chemical/Qil & | | temperature, HCl would be formed. There is a possibility that future work could involve fluoride
" || Storage/Use salts, which would have the potential to form HF on contact with moisture. To minimize the

possibility of water ingress, the loop would be constructed in a walk-in hood, and the Argonne
Fire Department would be notified of the presence of water-reactive material in the lab. In order
to determine the presence and extent of corrosion in the loop, the salt mixture would be
analyzed for the presence of divalent chromium (Cr(ll)); this is a product of chloride corrosion of
stainless steel. Alternate salt compositions with similar safety and environmental profiles may
also be used on conclusion of the main testing campaign.
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Small amounts of solvent waste may be produced as a result of component cleaning
operations. Cleanup after an incident involving contact between the salt and moisture could
involve hydrochloric and/or hydrofluoric acids. All on-site handling, storage and disposal would
be performed in accordance with the RCRA part B permit issued by the IEPA. Any accumulated
hazardous waste would be disposed of in accordance with Argonne's Part B permit and in
accordance with the requirements in LMS-PROC-103.
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.The loop would be insulated to maintain an even temperature, and to reduce energy use.
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