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As gaseous and particulate signatures are produced during an underground nuclear
explosion, it is important to understand their transport to the surface for subsequent
atmospheric transport and detection. By understanding the transport throughout the
subsurface, the atmospheric measurements have the potential to allow for a better
understanding of the fractionation and total release fraction of radionuclides from a
nuclear explosion. We have performed microscale studies of formation of particulate
and transport of gaseous species within a variety of geologic media. In this
presentation, we discuss the use of exploding wires to simulate the formulation of
particulate and the use of inverse gas chromatography to characterize gas transport
parameters for a variety of geologic media.
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Goals: To understand radioactive
material creation and transport.

What is the material as it is
generated in an explosion?

* How does the material evolve
during the transportation
process to the surface?
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How can we better understand * Fabricated robust luminescent
particulate movement particles (ERUPT)
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1. Using an exploding wire setup, we
tested the ERUPT particles within a
small explosion

2. The ERUPT particles ranged in both
size and color to allow for the
quantification of the particle escape

3. Following the exploding wire
experiment, tracers of both green and
orange were seen in the surrounding
area.
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.- ERUPT on swipes
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1. Understand chemistry of gas-media interactions in
soil test bed

* How are volatile compounds transported through
geologic media?

* What are sorption effects in different soil types,
temperature, and humidity conditions?

* Help define boundary conditions for chemical
sorption in modeling inputs

2. Measure sorption properties of variety of geologic
material using an Inverse Gas Chromatograph

e Enthalpy (heat) of sorption Quartz Sa|t v Clay
« Diffusion coefficient sand

e Partition coefficient
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We have developed the capability of making unique luminescent tracers to act
as radioactive particulate surrogates

These tracers can be tracked after an experiment through spectral detection

e We can quantify the mass of ERUPT particles deposited on materials from
explosions.

We have quantified the transport properties for a range of geologic media using
an Inverse Gas Chromatograph

The transport properties will act as inputs into future sub-surface gas transport
models

Disclaimer: The views expressed on this poster are those of the author and do not necessarily reflect the view of the CTBTO PrepCom.

PUTTING AN END TO NUCLEAR EXPLOSIONS e CTBTO.ORG



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8

