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Geologic properties influence movement of elements in
explosion debris. Through bench-scale explosions, we are
exploring how different geology types could change
remotely-measured signatures like the ratio of xenon

isotopes from an explosion. INTRODUCTION

* Are there stable element signatures from UNEs that have L

been previously overlooked that can now be measured?
* How long does the explosion signature persist and will it
transit the subsurface?
* Do stable isotopes always behave like their radioactive
counterparts?
e Can bench top experiments:
* mimic signatures generated by a small UNEs?
* be applied to prove new technologies prior to field
testing?
* How do material properties alter the explosive effects
generated at the microscale when extrapolated to the
macroscale?
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Objective: Detect new elemental signatures from solid matrices subject to thermal-explosive shock.

Exploding Bridge Wires (EBW) can be used to mimic the effects of explosions on materials. The thermal
explosive shock from an EBW causes release of elements within the rock, that may not otherwise be
released into the atmosphere.
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If we can detect sub-ppm levels of impurities in a 2.5 mg Cu wire, what else can we detect?
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. . . . Exploding Bridge Wire Circuit
The wires can be detonated in the open air or placed within

materials of interest. An EBW was embedded within rock with air \ B 1 pulas
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Detonation of an EBW in granodiorite (igneous

rock similar to granite) resulted in release of Examining  1-127:  Migration  through

several isotopes, shown above. granodiorite is shown with iodine counts at Please do
The isotopes behave differently: | shows a slow two distances — 1 cm and 3 cm. spacs, 2GR
rise, while Hg shows a rapid peak and quickly tails “overiayed

off.
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Conclusions - EBW Post-Detonation Glassy Formations
resulting from high temperatures

interacting with the embedding media
* We have successfully embedded EBWs in geological materials, = _ g

detonated them, and observed volatile emanations.

* Volatile elements Hg and | display significantly different diffusion
rates and behaviors.

 Hg and | most likely to be detected at the greatest distance
through rock (1-2cm). lodine displays significant post explosion
mobility long after any obvious thermal-pressure gradients have
dissipated.

* Consider monitoring Hg levels in boreholes during tests (gaseous
mercury analyzers are relatively cheap and more portable than an
ICP-MS).
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