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Determination of adsorption structure of_hazardous chemical compounds by EXAFS
measurements at various temperature conditions
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The adsorption structure of hazardous elements on minerals determines the
distribution of the elements at the water-mineral interfaces. Thus, the determination of adsorption
structures is important to understand the fate of hazardous elements in environments. In this study,

we presented a method to determine the detail of adsorption structures by EXAFS measurements at
several temperature conditions and analysis aided by quantum chemical calculation based molecular
dynamic (ab initio MD) simulations. The key of this method is that temperature dependence of
Debye-Waller(DW) factor differs by its bonding strength. We examined this method for arsenic
compounds adsorbed on Fe/Al-(oxyhydr)oxide minerals system and confirmed that the degrees of change
of DW factors in various temperatures for bidentate (BB) and monodentate (MM% adsorption structures
were different. In addition, the degree for MM is larger than that for BB, which agrees with their
bonding strengths.
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