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Several anthropogemc mpuls have resulted in cxccssnvc amounts of heavy metals such as Cu, Cr, Pb and Ni
in the sonl envi ; of the mect by which these metals sorb to soil mineral surfaces
has ionally involved dard clay minerals and metal oxides, several of which are rarely found in the
natural environment in pure forms or without the presence of several other mineral phases. Additionally,
metal sorption studies have involved lhc use of purely macroscopic techniques, often using an equilibrium

h. It is ry o undk d metal sorption mechanisms on natural, mixed systems and what
effects time and reaction conditions have on such reactions. Some recent studies on standard soil
components have revealed that both adsorption and nuclcahon of melals occurs, often snmultancously

However, studies are Iackmg on the lmporlance of metal nucl in soils. Accordingly, this
study ines the sorption and d /kinetics of Ni(ll) on the well characterized clay
fraction (<0.002 mm) of a Maupeake silt Ioam soil at pH 6.0, 6.8, and 7.5. The clay fraction is primarily
composed of chlonuzed v and k as indicated by X-ray d:ﬂ'ractlon and thcvmograwmcmc
analysis. X-ray ab: fine (XAFS) sp pic analysis i the fc ion of

polynuclear Ni surface complcxcs over rapid time scales (minutes) often at low surface loading levels (5%).
The rate at which these precipitates form is additionally dictated by the solution pH, with formation occuring
in several minutes at pH values in excess of 7 and taking several hours at pH values less than 7. The
desorption of Ni from the soil clay fraction is strongly affected by the formation of these complexes, with
less nickel being released into solution when the reaction time and pH levels are increased. The data
suggests that it is possible to propose sorption mechanisms on soil clay fractions based on XAFS and kinetic
analsis and on a complete characterization of the clay fraction. Furthermore, this study indicates the need to
incorporate surface precipitate formation as a possible reaction mechanism in 24 hour equilibrium based
sorption models.
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