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Introduction

• A current challenge of pyroprocessing involves 

the accountancy of special nuclear material 

(SNM).

• The current state-of-the-art involves sample 

removal from the bulk salt and analysis using 

inductively coupled plasma-mass spectroscopy 

(ICP-MS).

• The Submerged Plasma for Isotopic Detection 

and Elemental Resolution (SPIDER) probe is 

designed to enable real-time material 

quantification in molten salts.

• Key Features of the SPIDER probe:

o Coaxial design

o Protective gas sheath

o Coupled fiber optic

o The woven effluent baffle (WEB)

Experimental Design

Aerosol Challenges

Conclusion

• Successful tests have been conducted in 

molten salts and exhibit spectral linewidths 

below the resolution limit of our spectrometer.

• However, aerosol creation would limit 

experimental lifetimes posing issues for long-

term use. 

• Introduction of the woven effluent baffle (WEB) 

has resulted in decreased aerosol production 

and increased plasma stability.

• Creation of a radiation lab in BEL 1213b has 

allowed for testing to begin on UCl3 + NaCl 

from INL. 

• This will include use of the WEB and a fully 

sealed system. 

Future Work

• In the coming weeks experiments will be 

conducted using actinide-bearing salts.

• This will include determining limits of detection 

using the SPIDER probe and investigating the 

longevity of our system. 

• Preparations are also being made to test a twin 

version of the SPIDER probe at INL. This 

version offers some improvement on the current 

design including scaling down to potentially test 

on gram-size samples taken from the Hot Fuel 

Examination Facility.
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Manuscript for WEB and actinide work in progress!
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High voltage circuitry
Experimental Parameters:

• Flow gas: Argon

• Flow rate: ~700 sccms

The woven effluent baffle (WEB) tested with 20 and 100 mesh. 

Testing on UCl3 + NaCl

(Above) Aerosol production during operation and deposition on container flange. 

The WEB

A radiation lab was created in in BEL 1213b for the purpose of testing on actinide-bearing salt.

(Below) SPIDER probe with furnace 

and structural support

(Below) UCl3 + NaCl provided by Idaho National 

Lab for testing at NCSU.
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