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In this seminar I will present an overview of two very different research efforts the NMR 
laboratory has been involved with in the last few years. 

The interaction of water chemical warfare agents (CWA) is known to impact the 
performance of filtration devices, the efficiency of decontamination procedures, and the 
environmental persistence of CWA. The first portion of this presentation involves ab initio
computational efforts predict the impact of micro-hydration the relative energies, 
conformations and surface adsorption energies on Sarin (GB) and the simulant 
dimethoxymethyl phosphonate (DMMP). The calculations involved both small silicate clusters, 
as well as larger amorphous silica glass surfaces. The impact of hydration on the IR frequencies 
will also been discussed. Experimental examples of monitoring the performance of different 
decontaminations foams using NMR spectroscopy will also be presented.

The final portion of the presentation will describe recent deuterium (2H) NMR 
experiments to look at the orientational order of graphene/liquid crystal nanocomposites. NMR 
provides an excellent tool to directly measure the orientational order, and allows molecular 
level details about the liquid crystal response to the addition of graphene to be realized. It is 
experimentally demonstrated that increasing graphene concentrations influence both the 
nematic to isotropic phase transition in these materials, and increases/decreases orientational 
order based on the makeup of the nanocomposite. Future efforts to incorporate these 
graphene/LC nanocomposites into polymer matrices will be discussed.
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