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ABSTRACT:  
 

Thirteen different metal oxides were compared for their ability to decompose 
CEES, a simulant for sulfur mustard.  Most metal oxides showed little to no 
decomposition of CEES.  NanoActiveTM Plus MgO and Al2O3 demonstrated the highest 
ability to degrade CEES.  However, even these materials after 24 hours still contained 60-
90% of the original CEES applied.  These results are lower than some results obtained by 
other researchers under conditions unlikely to be found in the field.  In this work, samples 
were maintained at ambient temperature and light, and no solvents were added to 
facilitate the reaction. 
 The realistic conditions may have contributed to the reproducibility challenges 
recurring throughout these studies.  Since the liquid CEES was added to solid metal oxide 
powders, the CEES was unlikely to diffuse uniformly through the solid reactant.  The 
extent of CEES decomposition would depend on the amount of contact between the 
CEES and the metal oxide powder. 
 Although the extent of mixing of the two components is difficult to change, some 
parameters of the assay can be modified.  Using three- or five-point calibration curves 
and selected ion monitoring should yield more reproducible results for future studies with 
metal oxides and chemical agents or simulants.     
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