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* The gas, particle
behavior and gas-
particle interactions are
complex phenomena

* Experimental
measurements in
prototypic environments
require careful planning
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Importance of Gas Transport

* Gas transport is important for the safe
operation of MSRs with regards to
fission species transport and removal.

* The goal of the test series is to collect
data on gas transport through molten
salt, particularly, bubble size and rise
velomty

Brainstorming:
Discussion on off-gas
monitoring using Laser .
Induced Breakdown [,
Spec"mscony (LIBS)

e Data will be used for model
development / validation of |||"|
radionuclide transport, and to provide

iInformation for licensing requirements
regarding MSRs.
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* Non-intrusive optical measurements
deployed to visualize the salt.
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Molten Salt Visualization Progress

Where we started Flow Cell Improvements 10 mL to 1,000 mL
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Secondary Vessel Commissioning

* ~2 kg of molten salt was mixed inside a glove
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e Salt eutectic loaded into crucible and furnace

* Temperature measurements confirmed phase-
transition at expected melting temperature of
350°C
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Bubble Behavior in Molten Salt

@ Helium @ nitrogen @ Argon @ Krypton
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Bubble Rise Velocity
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Bubble Rise Velocity (cont’d)
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* Aerosol/particulate size
drives entrainment and
deposition in cover-gas/off-
gas systems

* Bubble bursting at the free
surface is a mechanical
aerosol source (film and jet
droplets)
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Jet Droplets Produced via Bubble Bursts

VisualizatiT Apparatus

* Molten salt @ 500 °C Lignt D ") camers

* Liquid level dropped to be
in frame

* Bubble injection:

* Heliumthrough 0.55 mm ID
capillary

* 25 mm below liquid surface

* Gasinjectionrates=2.5/5.0/
10.0 sccm

Molten Salt
Free Surface

* Imaging:
* Phantom VEO 440 at 30 Hz
* 128.9 seconds per test

— Gas Outlet
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Aerosol Image Post-Processing and Tracking
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Visualization of Insoluble Species and Transport Apparatus (VISTA)

Current Status New Bubblers

4-way Cross . " ®a . e ' Water Test
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Experimental Data
. Collection

FY27

FY26 Bubble
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. article
< Established  velocityand P micron), film

; micron
v Optical Jet Droplet ( ) and jet aerosol

velocity, film
Measurement Data and jet aerosol  dropletdata,
off-gas

Technique droplet data, .
composition,

off-gas
2 composition stagnant and
flowing salt
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