Mechanisms and Enhancement of VX Decontamination from
Y RDECOM ) Polymer Substrates above the Glass Transition Temperature

M. J. Varady,! T. P. Pearl,! S. M. Stevenson,? and B. A. Mantooth?
1OptiMetrics, Abingdon, MD; 2Edgewood Chemical Biological Center, Aberdeen Proving Ground, MD

Introduction In What Phase Does Decontamination Reaction Occur? Solvent-Polymer Interaction Model Predictions
¢ A sessi.Ie Ii.quid.agent. droplet .Can bg ab?c,orbed into .the substrate + Allow a 2 uL droplet of VX to absorb into silicone substrate for 1 hr . !\/Iethsnol slowed reaction in the liquid-phase, but it also absorbed * Determination of the mc?del parame.t.ers allowed predictions to be
on which it re5|.des. via a solution-diffusion mechanism * Expose contaminated substrates to 1000 mM NaOH dissolved in Into the substrate“ . | | made under a wider variety of c.ondltlon-s |
« After the bulk liquid agent has been .remove-d from the surface of various water/methanol mixtures for 30 min * The rate a.nd equklllbrlum amount a]Icosorbed were determlne: u5||ng . Trackgd the total amount of VX in both liquid and polymer phases
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decontaminant for the reaction to occur, and this can be rate- | | | * Silicone substrates equivalently contaminated with VX were placed in ;I;g:hgh;. on e <] o loid-oh . A
limiting * Calculating the-mc?lar ratio of byproducts to VX in both the well-stirred baths of water (blue circles) and 30%/70% v/v water thoug reactlon.ls slower in liquid-phase, a ition of methano
» Furthermore, certain components can be added to a substrate ano! liquid pha.ses shqwed: | methanol mixture (red squares) speeds VX.extl:actlon so that net effect is overall faster
decontaminant formulation to increase the agent extraction rate ) The ratio was equivalent in the as-dep05|tgd VX droplet and  Sampling the VX concentration as a function of time produced the decontamination
General Decontamination Model in the s.ubstrate-phase after the d.econtamma.tlon prf)ce.ss following extraction curves:
* The ratio was 1-2 orders of magnitude larger in the liquid- 400 | | Increase in extraction rate due to VX * The detailed spatial distribution of VX in each phase can also be
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Symbols : . . : addition of species that interact with the polymer and contaminant to
elastomer contaminated C = concentration of species ¢ AgltatEd mixtures of 4 mM VX with 10 or 100 mM NaOH dissolved enhance transport
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