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IN-SITU EXAFS STUDY ON THE EFFECT OF SORPTION SITE TYPE ON AQUEOUS COBALT(II)
AND STRONTIUM(II) SORPTION AT SOLID-WATER INTERFACES. Chla-chen Chen and Kim
F. Hayes, Environmental and Water Resources Engineering, The University of
Michigan, Ann Arbor, MI 48109-2125, USA.
Metal ion mobil ity in soil environments is mainly controlled by sorption pro

c e s s e s . S o r b e n t , s o r b a t e c h a r a c t e r i s t i c s a n d s o l u t i o n c o n d i t i o n s i n c l u d i n g p H a n d t h e
presence of competing cation impact the extent and type of sorption reactions which
occur. In this study, EXAFS was used to investigate the local structure between metal
ions and mineral surfaces in order to distinguish among possible sorption complexes.
The experiment conditions included three different ionic strengths, 0.1, 0.01, 0.001 M,
a n d s o d i u m n i t r a t e a n d c a l c i u m c h l o r i d e b a c k g r o u n d e l e c t r o l y t e s . A l u m i n a o x i d e ,
k a o l i n i t e , i l l i t e , h e c t o r i t e , a n d m o n t m o r i l l o n i t e w e r e u s e d t o r e p r e s e n t s o l i d s w i t h
di fferent structures, surface charges, and cat ion exchange capacit ies. Various natural
s o i l s w e r e a l s o s t u d i e d . T h e r e s u l t s s u g g e s t t h a t s t r o n t i u m f o r m s o n l y o u t e r - s p h e r e
complexes on a solid surface regardless the solid characteristics and solution con
ditions. Cobalt sorption, on the other hand, forms different surface complexes depend
ing on the type of sorption sites and solution conditions.

065. AN XAS ANALYSIS OF LEAD COMPLEXES AT THE GIBBSITE & PYROPHYLLITE
SOLID/LIQUID INTERFACE. T.E. Alcacio. G.M. Lamble, A.M. Scheidegger and D.L. Sparks,
University of Delaware and Brookhaven National Laboratory.

Through macroscopic batch studies, it has been repeatedly demonstrated that heavy metals are
attenuated at the solid/liquid interfacâ eveloping our understanding of metal-surface interactions is
therefore important to improve currefv̂ fttolMes, e.g., clay barriers in land fills, which may influence the
fate and transport of contaminants into th6 In this study, the local molecular environments of
Pb treated pyrophyllite and gibbsite were detenm35̂^̂X-ray Absorption Spectroscopy (XAS). After
equilibrating both minerals separately, the binding modŵ pear to be quite different. In both systems, edge
sharing with a Pb polyhedra is evident based on best fits of three equidistant Pb-0 bonds at 2 .30 A.
However, the spectrum of Pb treated gibbsite also contains a greater number of Pb-0 contributions occurring
near 2.55 A. These dissimilarities suggest that the interaction modes for gibbsite and pyrophyllite are quite
different. The variations in the observed Pb surface complexes will be discussed in further detail.

Qgg Kinetics and Mechanisms of Lead Sorption and Desorption at the y-AliOj/Water Interface. D.G. Suawn and
D.L. Sparks. Department of Plant and Soil Sciences, University of Delaware, Newark, DE, 19717-1303, USA.

An understanding of the kinetic behavior of metal reactions on soils and soil constituents has important indusU-ial,
agricultural, and environmental applications. It is often observed that sorption reactions occur fast initially, and then the
reaction rate slows down. However, many researchers have not considered the slow sorption step, and assume that the
reaction has reached equilibrium when in fact sorption is continuous for long periods. Studies of Pb sorption on y-A^Oj
indicated that in 24 hours the reaction was only 80% complete, and equilibrium was not obtained until 200 hours. In an
effort to determine if the changes in sorption rates are due to different retention mechanisms. X-ray absorption fine
sUTicture (XAFS) spectfoscopy was employed to study the local chemical environment on the y-AlJD, surface with time.
The radial distribution structure (RDS) functions demonstrate that the sorbed Pb has only a single Pb-0 peak at 1.9 A. This
suggests that the formation of a surface precipitate is not occurring, and is not responsible for the slow kinetic reaction.
Two other possibilities for the slow reaction remain: sorption to sites of variable reactivity, and slow diffusion processes.
Fitting and modeling of the time resolved XAFS data will indicate whether or not sites of variable reactivity are responsible
for the slow reaction. Validation of the slow sorption step will provide important data on the rate-limiting process. Such
information can be used in data modeling and experimental design, as well as predicting the overall fate of Pb in the
envi ronment .

067. KINETICS OF LEAD ADSORPTION BY IRON OXIDES FORMED AT VARIOUS
CITRATE CONCENTRATIONS. C. Liu and P. M. Huang, Dept. of Soil Science,
Univ. of Saskatchewan, Saskatoon, SK Canada S7N 5A8

The presence of organic acids greatly affects the formation of iron oxides; however, the
subŝ uent effect on surface chemistry of the iron oxides formed remains obscure. To investigatethe kinetics of lead adsorption on the iron oxides formed in the presence of citrate ligands at
citrate/Fe(n) molar ratios(MR) of 0,0.001,0.01, and 0.1, the experiment(batch method) was


