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• Liquid- and solid-fueled variants

• Chloride-, fluoride-, and mixed 
halide-based fuel salts

• Salt and liquid-metal coolants

• Thermal, fast, time-variant, and 
spatially-variant neutron spectra

• Wide range of power scales

• Intensive, minimal, or inherent 
fuel processing

• Multiple different primary system 
configurations

• Nearly all fuel cycles

MSRs are a Class of Reactors in which a Molten Salt performs a Significant Function in Core



Molten Salt Reactor Concept(s) … so many

Jiri Krepel, PSI, Adapted from GIF webinar presentation  22 JAN 2025    www.gen-4.org
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Deployment Status
☒ Operated in the past      ☒ Operating today      ☐ Operating at commercial scale

• The first MSR was the Aircraft Reactor Experiment Reactor, US, 1954
• One MSR is currently operating in China: TMSR-LF1
• More than 15 MSR designs are under development globally. Two are under construction in the U.S.: 

Hermes and MSR-1 (MSRR)

Courtesy NRC, Greg Oberson and Raj Iyengar
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Accelerating Advanced Reactor Demonstration and Deployment in the U.S.
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MSR Operation – 
In Operando

Complexity of Nuclear Processes 
Require Understanding 

Composition/Phase 
States/Thermophysical Properties

Courtesy Mike Edmondson, NNL, UK

Courtesy Prof. Ted Besmann, USC/ORNL



Stakeholder Engagement Priorities (GAIN)
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Program Mission Statement
Develop the technological foundations to enable MSRs for safe and economical operations 
while maintaining a high level of proliferation resistance

High Priority R&D

 

 

Chemistry Challenges
• Gaps in thermophysical and thermochemical properties of molten salts, Actinide  fluoride and chloride  bearing mixtures. ASTM 

Standard Methods Development. Synthesis of molten salts and fuel molten salts.  Chemical and physical state of elements.

Monitoring and Chemistry Control of Molten Salts, with potential Online Salt Clean-up
• Fuel Salt Processing: The online processing of liquid fuel salts to extract fission products and manage the chemistry of the salt mixture 

is one of the most promising aspects of MSRs. However, this area needs further investigation and demonstration to ensure reliability 
and efficiency. MSR operations in operando (solubility, particulates, plating out…)

Safety Demonstration and Regulation
• Novel Designs and Fuel Cycles: MSRs employ innovative designs and fuel cycles, necessitating thorough safety demonstrations and 

regulatory approval. Developing safety cases and regulatory frameworks for MSRs is a key condition for its success.

Off-Gas Management
• Compliance with US and International regulatory requirements. Online monitoring tools development, Understanding the complex MSR 

gas and particle transport phenomena, and predicting off-gas & a erosol  transport for a c c i d e n t  a n a lysis,  demonstration of an 
integrated off-gas system .



DOE - Office of Nuclear Energy supports seven national laboratories to efficiently and effectively addressing, in 
partnership with other stakeholders, the technology challenges for MSRs to enter the commercial market.

SALT  and FUEL SALT CHEMISTRY

Thermophysical and Thermochemical 
Properties of Molten Salts – 
Experimental and Computational
Salt purification and synthesis
UF3, UF4, UCl3, PuCl3, AmCl3
Databases
ASTM Standard Method Development

MSR RADIOISOTOPES

Developing new Technologies to 
separate Radioisotopes of Interest 
to the MSR  Community.

SALT IRRADIATION

Fuel salt irradiation and post 
irradiation examination 
capabilities 
NRAD, ATR, HFIR

Under  AFC

ENGINEERING SCALE FACILITY

LSTL- FLiNaK loop - ORNL
FASTR –NaCl/ MgCl2/ KCl loop-ORNL
MSTTE – Molten Salt Tritium  Transport 
Experiment - INL
SAAF- Salt Accident Analysis Facility - 
ANL
ASL – Actinide Salt Loop - ANL
ClESF – Chlorine Enrichment & 
Separation Facility  - PNNL

MATERIALS
Development of materials 
surveillance technology
Graphite/Salt Interaction
Corrosion studies (SS316H, Alloy 
709, Alloy 625, Haynes 244)  in F 
and Cl salts

Under AMMT and GCR programs

TECHNOLOGY DEVELOPMENT

Off-Gas  Integrated System 
Salt Chemistry Monitoring Tools 
Radionuclide Release Monitoring
MSR Gas and Particles Transport 
Phenomena

MODELING & SIMULATION 
FOR MSR SAFETY

NEAMS Tools & MELCOR used for
 Species Tracking
 MSR Safety
 Accident Scenario
 Mechanistic Source Term….

WASTE FORM DEVELOPMENT

Off-gas waste-form development 
(Iodine)
Dehalogenation process for chloride 
and fluoride salt waste treatment 
Under MRFWD Program



Strategic Engagement

Corrosion 
Redox, 

Graphite
GFR/MSR/

AMMT

Multiphysic
s Simulation

NEAMS

Integral Safety 
Assessment

Regulatory 
Framework 

Modernization/
MSR/NRC

Economics
SAI

Sensor 
developments

MSR/ 
ASI/ARSS

Sorbent Testing
MSR/MRWFD

Waste 
Form

MRWFD

Salt 
Irradiation

And  
Examination 

AFC/MSR

Thermal   
Properties

MSTDB
MSR/NEAMS

Molten Salt 
Chemistry

(Experimental 
and Modeling)

MSR

Radionuclide 
Release 
 Off Gas

(Experimental 
and Modeling

MSR

NEAMS Tool
SERPENT

Griffin+Mole+
Yellowjacket
NEAMS/MSR

MSR 
Radioisotopes

MSR

Salt 
Synthesis

MELCOR
Source Term 

MSR/NRC

Mod & Sim 
Species tracking

Safety
MSR

Materials 
Properties 
under MSR 
conditions

AMMT/MSR

Fuel Salt 
Synthesis
MSR/AFC

MSR developers 
EFRC MSEE Office of Science

NNSA – various offices
IAEA – MSR Workshops (Fuel, 

Materials, Fuel Cycle)
OECD NEA – CREAMM initiative

Gen IV International Forum
EPRI, NEI

GAIN, Universities (NEUP/IRP)



Molten Salt Thermal Properties Database – Updating 
the Roadmap 
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Molten Salt Thermal Properties Data Bases 
• It contains empirical relations for the following properties:

• Melting and boiling points; Density; Viscosity; Heat Capacity; Thermal Conductivity
• Each property entry in the database includes a margin of experimental error

• This list is constantly expanding. The data is based on the outputs of 180+ independent 
experimental studies in literature.

Thermophysical Properties - managed by ORNL

Recent release of the Molten Salt Thermal Properties 
Database-Thermochemical - Ver. 4.0 

Thermochemical Properties managed by U. of 
South Carolina

2024

2025

Chloride BinariesFluoride Binaries

ORNL/TM-2025/4159  - Ver 4.0

Ver 3.1



Ryan Chesser et al, 16  April 2026 13

Effect of surrogate fission 
products on thermal 
conductivity and viscosity of 
NaCl-UCl 3
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Integrated Off-Gas Management



15

Relevant Regulatory Drivers for 
U.S. Off-gas Treatment
• Volatile off-gas components have wide range of half-lives and disposal requirements:

• 3H 12.31y
• 14C 5715 y
• Xe Stable and very short half-life < 30 days

• Regulations
• Standards for normal operation (40 CFR 190)  (Applies to Fuel Cycle Facilities)

• 25 mrem/y whole body  
• 75 mrem/y thyroid 
• 50 000 Ci/GWy 85Kr   -   (1.85 x 1015 Bq / GWy) 
• 5 mCi/GWy 129I    -   (1.85 x 108 Bq / GWy) 
• 0.5 mCi/GWy 239Pu and other alpha-emitters 

• 40 CFR 61 (Applies to facilities operated by DOE).
• Limits equivalent dose to the public to 10 mrem/y.

• NRC
• Standards for protection from ionizing radiation (10 CFR 20)  (Applies to NRC Licensed Facilities)

• Applies to facilities licensed by NRC.
• Total equivalent dose not to exceed 0.1 rem/y.
• Provides a table of air concentration limits for each radionuclide.

• 85Kr 10.76 y
• 129I 1.57 x 107 y

Jubin, Paviet, Bresee, Atalante 2016
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Salt Loops supporting MSR R&D

FASTR -Facility to Alleviate Salt 
Technology Risks – ORNL
NaCl-KCl-MgCl2
725C
154L

MSTTE – Molten Salt Tritium 
Transport at INL
FY 2025 Deuterium- FLiNaK salt

Actinide Salt Loop at ANL

LSTL - Liquid Salt Test 
Loop at ORNL
FLiNaK – 700C
80L



4/23/2026
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Large Scale Test Loop

Xe/Kr separation in MOF

Component Testing

Raman Spectroscopy

Laser Induced Breakdown 
Spectroscopy

Radionuclide 
Identification/Speciation

405 nm     532 nm     671nm

Bubble Measurement 

Source Term Modeling

Gas/Liquid Interface

Engineering Scale Salt 
Accident Analysis Facility

Source Term Modeling

Spill Test

Salt Aerosol Concentration 
and Size Measurements 

4/23/2026

Salt Composition
Redox

Salt Level

Sensors/Salt Chemistry

Technology Development and  Demonstration
Multi-faceted approach to investigation of technologies for MSR off-gas systems



Gas Phase Analysis
Multiple applications
Off-gas treatment
Supporting system 
development and 
demonstrations
Laying foundation for tools that 
enable cost effective and near-
term deployment of technology
Fluorination
And more

Molecular

Atomic

PNNL team
Heather Felmy, 
Sam Bryan,
Paulina Guerrero-Almaraz

 

 

 

 

 

ORNL team
 Hunter Andrews, 
Zechariah Kitzhaber
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Tandem use of Raman, LIBS, and redox probes, flow
sensors demonstrated in FASTR – August 2025

19Heather Felmy et al, PNNL-38277, SEP 2025; Andrews et al., Hunter Andrews et al, ORNL/TM-2025/4115



         

Objective: Demonstration of an integrated off-gas system in 5 years.

Start cold 
test Analize 

cold test 
results

FY 26 FY 27 FY 28 FY29
modify design 
if necessary 

and start 
building 

system for hot 
test

Roadmap and 
start design

start building the
integrated off gas
system

Start hot 
test –

Analyze 
result

Off gas 
system ready 
for testing in 
MSRR and 

MCRE

FY 30

Radionuclide sensors

& transport, vapor 
pressures, 
chemistry

Capture technologies

Testing in large
loops

Deployment in 
MSRs

Panel Session on Thursday 23 April at 11:05 am MT
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Safety of Molten Salt Reactor
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Data needs of Importance for Mechanistic Source Term Modeling
MELCOR simulations of postulated accident scenarios for MSRs will require experimental validation using 
datasets generated at a relevant scale. For MELCOR to best inform MSR accident experiments, it is 
recommended that initial scoping studies be performed on the identified  gaps to best inform the relative 
importance of each item, with priority assigned based on relevance to licensing applications.   
 Based on the assessment of relative importance and relevance to licensing, tailored experiments and 
simulations should be developed to specifically address the highest priority data gaps

Data Needs Status

Spill geometry, volume, salt 
temperature, and salt 

composition
Vendor-dependent but some nominal 

values needed

Substrate properties: thickness 
and extent, temperature, thermal 
conductivity, heat capacity, and 

density
Vendor-dependent but some nominal 

values needed

Salt physical properties (thermal 
conductivity, heat capacity, 

density, viscosity and surface 
tension)

Available for pure salts at operating 
temperatures.  Need to verify 

extrapolations to higher temperatures.  
Contaminant effects due to air and 

water vapor exposure are unavailable 
and may be estimated.

Vapor pressure with temperature 
and salt composition, and vapor 

diffusivity in atmosphere
Estimated from thermodynamic 

database if available.
Courtesy Lucas Albright Matt Christian,  and David Luxat
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Pathway to generating experimental data for MELCOR 
development and validation 

Interaction with stakeholders
(model developers and MSR vendors)

Conduct integrated 
process tests at 
laboratory scale

Conduct individual 
process tests at 
laboratory scale

Design engineering-
scale tests for 
integrated processes

Conduct engineering-
scale tests

• Identify and develop 
measurement techniques

• Develop methods to simulate 
processes

• Quantify dispersal behavior 
of spilled molten salt to fill 
data gaps in process models

• Apply coupled methods and 
measurement techniques

• Measure processes 
simultaneously to fill data 
gaps on coupled processes 
in multi-physics codes 

• Identify initial conditions of 
the spill and test variables

• Design test apparatus
• Identify safety considerations 

and design limitations

• Use representative fluoride and 
chloride salt compositions

• Test geometries that facilitate 
model development

• Adopt a modular design 
approach for maintenance and 
design flexibility

Salt spill scenario

• MELCOR simulations of postulated accident scenarios for MSRs will require experimental validation using 
datasets generated at a relevant scale

Courtesy Sara Thomas, ANL and David Luxat/Matt Christian, SNL
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The Roadmaps…



MSR Overall Roadmap Short- and Long-term R&D        

FY 26                                          FY 30 FY 30 FY 40

Develop and demonstrate an integrated off gas 
management system at engineering scale 
Produce sorbents at engineering scale

Work with MSR developer(s) to Implement the system into an MSR
Sorbent production – Commercial scale

 

Update of the MSR Thermal properties Roadmap
Focus on density, viscosity, heat capacity and thermal 
conductivity
ASTM Standard Test Method for Measurement of Viscosity of a 
Molten Salt using a Rotational Viscometer
Round robin experiment
 

Continue to develop capabilities and complete database for the 
determination of the thermal properties of molten salts – Emissivity, 
Vapor Pressure, Surface Tension
Impact of impurities on thermal properties
ASTM Standard Test Method for heat capacity and density of Molten Salt.

Salt Accident Analysis Facility (SAAF) 
Develop and validate source term and accident progression 
models (MELCOR)  for MSR safety and licensing
MSTTE – Tritium Transport (Experimental and Modeling)
Evaluation Model development Tools (NEAMS) for safety 
analyses

Chlorine -37 – Engineering Scale
Recovery of enriched Cl-37 – Lab scale

SALT 
CHEMISTRY
And THERMAL 
PROPERTIES

INTEGRATED OFF 
GAS MANAGEMENT

SAFETY

ISOTOPES
Chlorine-37 – Pilot Scale (Enrichment and Recovery)
Tritium Recovery for fusion application
Xe-133 recovery for medical application

Operational challenges presented by MSR – Develop predictive 
modeling capabilities to support operations of any MSR
Continue experiments and safety demonstration tests 
In-depth studies on the evolution of fuel salt chemistry as a function of 
burnup, as well as on radionuclide retention under both normal and 
accident conditions.

SENSOR
INSTRUMENTATION.
MAINTENANCE

Composition/Species: Raman (off gas), LIBS (off 
gas), electrochemistry
Flow, Pressure, Salt Level
In-situ chemistry control (redox control)

Composition/Species: Raman (Salt,) LIBS, (Salt) 
Salt Sampling 
Filtration/Collection of insoluble species
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Reports from the ART MSR Program
Nathaniel Hoyt and Nora Shaheen, M3AT-25AN0702031 - Installation of Molten Salt Flow Loop with Chemistry Monitoring and 
Control System

Sara Thomas, M3AT-25AN0702041-Complete system component integration plan and preliminary designs for engineering scale test 
facility

Sara Thomas, M3AT-25AN0702042-Complete initial construction activities for automated salt transfer device

Sara Thomas, M3AT-25AN0702043-Complete demonstration of aerosol sensor sensitivity to aerosol formation mechanism

Heather Felmy, M3AT-25PN0702061-Complete demonstration of flow cell design on representative gas stream

Praveen Thallapally, M3AT-25PN0702071-Scale up and fabricate MOF engineered particles to support FY’25 irradiation experiments

Melissa Rose, M3AT-25AN0705011-Quantify the precision and bias in molten salt property measurements of molten salts

Melissa Rose, M4AT-25AN0705012-Complete quality assessment of unary chloride property data in MSTDB-TP.

Melissa Rose, M3AT-25AN0705014-Measure effect of corrosion products and oxides on thermal properties of FLiNaK salt

Marisa Monreal, M3AT-25LA0705037-Complete Measurements for Development of the NaCl-MgCl2-UCl3 phase diagram```

Marisa Monreal, M3AT-25LA0705036-Complete phase transition experiments of LiF-NaF-KF-UF4 mixture

Tony Birri, M2AT-25OR0705041-Complete thermal property measurements on multiple actinide fluoride mixtures

Tony Birri, M3AT-25OR0705042-Complete measurement of viscosity and thermal conductivity of NaCl-UCl3 + FPs
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Kyle Makovsky, M3AT-25PN0705052-Complete the determination of the effects of corrosion products and water content on 
thermophysical properties for the MgCl2-KCl binary salt system.
Kyle Makovsky, M2AT-25PN0705051-Complete the measurements of volatility, heat capacity, phase mapping, and evolved gas analysis 
of various coolant/fuel salts.
Kyle Makovsky, M3AT-25PN0705053-Develop a Mitigation Strategy for Fluid Inclusions
Manh Thuong Nguyen, M3AT-25PN0705062-Complete computational investigation of thermophysical (density, specific heat, and 
viscosity) and structural properties of NaCl-PuCl3-AmCl3 molten salts.
Vanda Glezakou, M3AT-25OR0705071-Complete computational assessment of viscosity and thermal conductivity of Uranium 
chloride/fluoride salts
Toni Karlsson, M2AT-25IN0705081-Complete PIE of Irradiated Salt
Toni Karlsson, M3AT-25IN0705082-Initiate corrosion analysis of capsule
Toni Karlsson, M3AT-25IN0705083-Complete preliminary design of new capsule
Ted Besmann and Juliano Schorne-Pinto, M3AT-25OR0705092-Optimize thermochemical models of Ba, Sr, and I in MgCl2 and Sm, Pr, 
Gd in LiF, NaF, KF, NaCl, KCl.
Bruce McNamara, M2AT-25PN0705101-Complete High Purity 37Cl Separations by Thermal Diffusion Isotope Separations.
Hunter Andrews, M2RD-25OR0602014-Complete mobile LIBS analysis of the off-gas from small and large sparging salt vessel.
Daniel Orea, M3RD-25OR0602018-Complete bubble visualization tests in molten salt systems
Mauricio Tano, M3RD-25IN0602021-Complete Initial Engineering Framework for Species Tracking in MSRs involving Fuel Salt and 
Structures
Matt Christian, M3RD-25SN0602032-Complete Deposition Modeling of Metals and Safeguard Materials in MSRs 

Reports from the ART MSR Program (Cont.)
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Recent Papers

• Round Robin Measurements of Molten Salt Properties for LiF-NaF-KF (FLiNaK) and NaCl-KCl Mixtures, Troy Munro, et al.  J. 
Chem. Eng. Data, https://doi.org/10.1021/acs.jced.5c00421

• Irradiation of an enriched uranium (NaCl-UCl3) fuel salt capsule, summary of nondestructive post-irradiation examinations, and 
solidification modeling, Toni Karlsson, et al., Nuclear Engineering and Design, Volume 448, 2026, 114680, ISSN 0029-5493, 
https://doi.org/10.1016/j.nucengdes.2025.114680 

• Thermodynamic Properties of ZrCl4 with LiCl, NaCl, KCl, CsCl, MgCl2, and UCl3 for Molten Salt Reactor Applications, Jack A. 
Wilson, et al., Journal of Molecular Liquids 437 (2025) 128578 https://doi.org/10.1016/j.molliq.2025.128578

• Thermodynamic Assessment of the Na, K, Cs, Mg | Cl, I Reciprocal System, Clara M. Dixon, et al., J. Chem. Thermo. (2025) 

• https://doi.org/10.1016/j.jct.2025.107548

• Purification of Uranium Tetrafluoride Using Ammonium Bifluoride, Kyle R. Foster, et al., Journal of Fluorine Chemistry 285–286 
(2025) 110449 https://doi.org/10.1016/j.jfluchem.2025.110449

• Coordination-driven mixing behavior of corrosion and fission products in NaCl-UCl₃ molten salt, Gaoxue Wang, et al., Journal of 
Nuclear Materials 615 (2025) 155949 https://doi.org/10.1016/j.jnucmat.2025.155949

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1021%2Facs.jced.5c00421&data=05%7C02%7Cpatricia.paviet%40pnnl.gov%7C172da5798fab436e693d08de7a29ec40%7Cd6faa5f90ae240338c0130048a38deeb%7C0%7C0%7C639082517641167951%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=FNFD5NACzt1rErq4T60x9J3OZ1Fum5H2ywu6xdZrNso%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.nucengdes.2025.114680&data=05%7C02%7Cpatricia.paviet%40pnnl.gov%7C172da5798fab436e693d08de7a29ec40%7Cd6faa5f90ae240338c0130048a38deeb%7C0%7C0%7C639082517641179264%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=ctU3BZrGs4hYOjZZRsTGGxec16ihl%2Bv%2Bqh8AXRl%2Ba0I%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.molliq.2025.128578&data=05%7C02%7Cpatricia.paviet%40pnnl.gov%7C172da5798fab436e693d08de7a29ec40%7Cd6faa5f90ae240338c0130048a38deeb%7C0%7C0%7C639082517641189966%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=XMq1rHL5gqIP0CbWoCJ3Jbl2n2qobpmFXBXhSJN%2BsaE%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.jct.2025.107548&data=05%7C02%7Cpatricia.paviet%40pnnl.gov%7C172da5798fab436e693d08de7a29ec40%7Cd6faa5f90ae240338c0130048a38deeb%7C0%7C0%7C639082517641199919%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=A4sJLNRivuM7PsHdvFIv4BDH%2FlkrV9t52HSHEguyuks%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.jct.2025.107548&data=05%7C02%7Cpatricia.paviet%40pnnl.gov%7C172da5798fab436e693d08de7a29ec40%7Cd6faa5f90ae240338c0130048a38deeb%7C0%7C0%7C639082517641199919%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=A4sJLNRivuM7PsHdvFIv4BDH%2FlkrV9t52HSHEguyuks%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.jfluchem.2025.110449&data=05%7C02%7Cpatricia.paviet%40pnnl.gov%7C172da5798fab436e693d08de7a29ec40%7Cd6faa5f90ae240338c0130048a38deeb%7C0%7C0%7C639082517641209823%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=pZi2FYhLgIxOhEYIxGjea2woPXJItXNi4Avxnqa4YaI%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.jnucmat.2025.155949&data=05%7C02%7Cpatricia.paviet%40pnnl.gov%7C172da5798fab436e693d08de7a29ec40%7Cd6faa5f90ae240338c0130048a38deeb%7C0%7C0%7C639082517641219252%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=KzsTRNZmrWbXLlpxwyATBz5HtyhfUglHGmzY7F6CKOA%3D&reserved=0


30

• Seven National Laboratories
• Experimental Capabilities

• Various salt loops
• New equipment to measure 

thermal properties of molten 
salt

•  Development of three 
roadmaps –

• Chemistry
• Integrated off-gas management
• Short- and Long -Term needs

• Education and Training, 
Retention
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HISTORICAL PROGRAM BUDGET
Management Research

$7.6M

$4.5M
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$9.74M

$4.85M
$5.52M

$8.32M
$7.32M
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Summary
• The ART Molten Salt Reactor continues to successfully leverage national laboratory expertise and infrastructure to 

support MSR development and deployment by filling  out the gaps identified by MSR developers 

• Thermophysical and thermochemical properties of molten salt (experimental and modeling using AIMD) + Databases with annual 
workshop in June

• Off gas integrated management system
• Sensors/Instrumentation development
• Various molten salt loops 
• NEAMS Tools and MELCOR supporting safety and licensing

• We are very engaged with MSR developers (nationally and internationally)

• We are very engaged with academia, other DOE Offices, regulators

• We are engaged via NEUP research proposals with professors and students, SULI program (Undergrad program from 
office of science…) – Important to maintain the expertise, successful succession plan, good knowledge management and 
transfer.

• Extraordinary dedicated team  (ANL, INL, LANL, LLNL, ORNL, PNNL, SNL) who is passionate about molten salt reactor 
systems which have infinite options.





Resources



34

MSR Annual Workshop , 27-29 October 2026, Knoxville, TN
 

IAEA MSR Structural Materials Workshop, 20-24 July 2026),
Vienna, Austria (Hybrid)

 https://intouchplus.iaea.org referencing event EVT2504152

ACS Fall Meeting – Symposium on MSR
 23-27 August 2026, Chicago, IL

https://www.acs.org/events/fall.html
 

Euromost 2026 – 1st European Conference on MSR– 
26-29 May 2026, Baden-Baden, Germany

https://joint-research-centre.ec.europa.eu/events/molten-salt-reactor-technology-euromost-2026-05-26_en
 

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fintouchplus.iaea.org%2F&data=05%7C02%7Cpatricia.paviet%40pnnl.gov%7Ca195cc55d9dd4585f1d908de96f1c8ce%7Cd6faa5f90ae240338c0130048a38deeb%7C0%7C0%7C639114162609078055%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=LOa1VYfPP%2BkkFDoCNeCz6JxJXvRdFBqc7gP5EOaXzg8%3D&reserved=0
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MSR Program Website: https://gain.inl.gov/doe-molten-salt-reactor-program/

Thank you 
Teresa Krynicki, INL 35
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Patricia.Paviet@pnnl.gov 

Thank You

https://gain.inl.gov/doe-molten-salt-reactor-program/
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