










Figure 9. Scanning probe micrograph of (a) silica prior to and (b) after reacting with Cr(Ill) at potential surface 
coverages ten times monolayer capacity. The reacted images (b) confum that the HCO precipitate does not 
distribute over the surface. but rather forms discrete surface clusters which result in the island structured image. 
Even at this high surface loading of Cr(IIl) many areas of the substrate. sili.:a, remain essentially unaltered. 
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coverage discrete surface clusters are observed with regions of the silica unaltered by the 
reaction. 

Conclusions 

Although important information was gleaned with each of the techniques employed, a 
complete depiction of the Cr(III) sorption mechanism was only discerned by considering the 
composite of surface information obtained. In order to accurately resolve sorption mechanisms 
researchers should therefore consider using a multitude of methods that glean atomic information 
and which support and expand upon each others information. In this study, EXAFS and FflR 
spectroscopies were used to obtain molecular information on sorbed Cr(lII) while electron and 
scanning probe microscopies provided surface morphologies and structural alterations. 

The results on this study can be summarized as follows: (1) Aqueous Cr(III) is depleted 
by sorption on silica at pH 6, (2) A monodentate Cr(III)-SiOz surface complex forms under these 
reaction conditions, (3) Chromium hydroxide (HCO) surface nucleation results at S; 0.20 surface 
coverage; the local structure of the sorbate is of the y-CrOOH type structure, (4) Nucleation of 
HCO does not progress over the surface but rather forms discrete highly crystalline surface 
clusters on silica. 

Important conclusions relevant to environmental quality and agricultural production are 
thus gleaned from this information. One must consider monodentate surface complexation and 
surface precipitation when predicting Cr(III) retention on silica. Additionally, the potential for 
desorption of Cr(lll) will be dominated by the dissolution of the l"'CrOOH islands. And finally, 
the reacted'conglomerated colloid will have physical and chemical properties of both unreacted 
silica and HCO; future reactions will thus be effected by the properties of these two phases. 
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