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results model Sr sorption predominantly as innersphere complexes and not as outersphere
complexes. Sr sorption is best modeled as >SiOSr+ to amorphous silica, as >(Si,AI)OSr+ to
kaolinite, and as >AIOSr+ to gibbsite. In goethite suspensions saturated with ambient atmosphere
carbonate sorption is very important, however Sr sorption maybe modeled equally well as
>FeOSr+ or >FeOCOOSr+. In goethite suspensions saturated with 100% nitrogen, Sr sorption is
best modeled as a combination of innersphere >FeOSr+ and outersphere >FeO-Sr++ complexes.
Innersphere Sr sorption to kaolinite, amorphous silica, and goethite in 100% nitrogen contrasts
our spectroscopy results, which show no evidence of Sr-Si, Sr-AI, or Sr-Fe bonds.
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Former EXAFS studies have shown that precipitates formed when Ni or Co were reacted with Al-
containing clay minerals. The exact structure and composition of these precipitates is, however,
still disputed. We used a combination of four techniques, EXAFS, DRS, FTIR, and high-resolution
thermogravimetry to monitor the reaction of Ni with pyrophyllite over 12 months. Within 5 minutes,
an Al-containing double hydroxide with nitrate in the interlayer formed. Release of Si from the
pyrophyllite caused the exchange of interlayer nitrate by silicate, and the subsequent gradual
polymerization of silicate led to the formation of a Ni pyllosilicate precursor. This transformation
substantially enhanced the stability of the Ni-containing phase, and may create a relatively stable
sink for Ni in soils and sediments.
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Batch experiments on uranyl sorption onto quartz, clinoptilolite, and mixtures of quartz and
clinoptilolite were conducted as a function of pH and in equilibrium with atmospheric C02{g). The
results show that uranyl sorption is strongly dependent on pH, reaching a maximum at near-
neutral pH and decreasing sharply towards more acidic or more alkaline conditions. The pH-
dependence of uranyl sorption are the same for the different substrates. Parameters for the
diffuse-layer surface complexation model were derived from data on single minerals, and were
used to predict uranyl sorption onto binary mineral mixtures.
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Organic ligands can alter the surface chemical properties of mineral surfaces and influence the
solid-solution partitioning of cationic heavy metals and radionuclides. Extended X-ray Fine
Structure and FT-IR spectroscopies, and electrokinetic mobility have been used to analyze the
effect of citric acid on uranyl partitioning on a goethite surface. At low pH citrate promotes uranyl
sorption and the effect depends on the ligand:surface rather than the ligand:metal ratio.
Spectroscopic results reveal that U022+ partitions as an outer-sphere species on the citrate-
coated surface. At near-neutral pH, and as surface-bound citrate increases, this species appears
to replace the existing inner-sphere uranyl-goethite complex. We conclude that citrate influences
the solid-solution partitioning of cationic actinides by altering the surface chemical properties of the
aoeth i te sur face. Models should caoture the macroscooic exoress ion of these orocesses.


