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T h e surface complexation of Cd(H) to goethite ( a - F e O O H ) a t varying concentrat ions of solid, 
background electrolyte and Cd( l l ) has been investigated. The data was quantified according to 
the generalized version of triple layer (TLM) surface complexation model . In the presence of 
atmospheric C 0 2 , . i t was found that the experimental da ta of Cd(I) a - F e O O H system could be 
explained satisfactorily by incorporat ing both the > FeOHCd 4 " and > F e O C d H C O j in the 
calculations. However, at excessive concentrat ions of Cd(II) ; typically over 13%sur face cov
erages, the T L M predictions significantly underestimated the experimentally observed da t a 
obtained for C d ( I l ) / a - F e O O H systems'. > • . . :. . 0 . 
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INTRODUCTION 

The aim of this research is to propose a deterministic approach for the cal
culation of chemical species of metal ions in oxide mineral mediated systems 
in the presence of various competing ligands that are ubiquitous in natural 
aquatic systems. We have chosen as an example the adsorption of aqueous 
Cd(II) onto goethite in the presence of atmospheric carbon dioxide con
centrations. We selected this adsorption system because (i) the chemical 
behavior of Cd(II) in natural systems is noLwell documenledand Cd(II) is an 
environmentally important toxic ion, (ii) goethite serves as a useful analog of 
naturally occurring iron oxides and hydroxides containing surface reactive 
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