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Characterizing absorption of highly toxic chemicals  pjgterials Simulant vs. Agent Uptake * Elemental maps of contaminated Coatings A and C exhibited circular
into permeable materials is Paramount for ac.curfa\te * All coating materials were applied to Si(100) wafers to allow for facile cleaving of the * All topcoat layers exhibited a measurable increase in voids within the contaminant distribution that corresponded to specific
hazard assessments...Thg design of decontam!nat!on coating and in turn provide a cross-sectional interface for SEM-EDS examination contaminant signals after exposure paint components
approaches anfj mitigation Of post-decontamination * Samples represent full formulations of three different coatings including three e Simulant uptake did not always match agent uptake * Behavior indicates a heterogeneous contamination system where
health risks relies on the ability tg undgrstand ’Fhese deconstructed states of Coating B (see table below) + Lower resistivity to VX contamination over HD and DMMP different coating components exhibit different transport resistances for
mass transport processes. Of particular interest is th.e * Full formulations were sprayed directly onto substrates and deconstructed coatings were indicates mass transport is affected by more than just contaminant molecules
u.ptake of.chem|cal. warfare agent.s (CWA) and their applied to the substrate with a drawdown method contaminant molecular size in these systems Example: CEES/Coating A
S|r.n.ulants into multi-layer, polymeric coatings used on e Coating B, a porous polyurethane formulation, was deconstructed down to its base Example: Coating B
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alkyd based paint coatings, in fully formulated and t N Addition of the rnattmg agent to the polyurethane ba.se changed mass
deconstructed states, were contaminated with bis(2- opcoat layer transport behavior and matched what was observed in the full
S e . e Each coating exhibited notable differences in the uptake of formulation
chloroethyl) sulfide (distilled mustard, blister agent
. . HD VS. VX Coating B (Full) Coating D (PU Base) Coating E (Base w/ Mattitg) Coating F (Primer Only)
HD) and O-ethyl S-[2-(diisopropylamino)ethyl] Coating Notes . Depth profiles indicate polymeric chemistries influence 0 0 ol »
methylphosphonothioate (V)()’ an organophosphate A Full Formulation: Aliphatic, polyester polyurethane topcoat (50.5 + 7.5 um); Chromated primer (19 + 4 um) . . \
: : : B Full Formulation: Polyurethane topcoat (50.5 + 7.5 pm); White epoxy primer (37.5 + 5 um) contaminant penetration
nerve agentr as well as their respectlve SlmU|antSr 2- C Full Formulation: Silicone alkyd topcoat (50.5 £ 7.5 um); Zinc molybdate primer (85.75 £ 12.25 um) Clean HD: 1 min HD: 5 min HD: 30 min €
chloroethyl ethy| sulfide (CEES) and dimethy| D Deconstructed B: polyurethane base with defoamer, flow agent, and extra H,O = ‘ ' : 1_—1
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0 VX ’ detector: Be UTW contaminant each point inal1l28 x 128 * Note only the fully formulated data set was normalized by a material signal the others were
N . . . . . normalized by the substrate signal. Thus, magnitude of peak areas should not be directly compared.
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se.ctlon were then performe . y sc.anmng electron * Introduce to SEM chamber magnitude approximations of contaminant diffusion * Observed contamination systems exhibited spatially varying transport
microscopy (SEM) and energy dispersive spectroscopy and reduce sample coefficients rates
(EDS), which provide correlated morphology and temperature to -52 2C P e « Contamination times included contamination (1, 5, 30 min) * For deconstructed Coating B, the matting agent appeared to have the
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deconvolve overlapping peaks in EDS mapping spectra
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