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A very small fraction of the retarded technetium was transported along the column.

About 40 % of total activity of technetium in the sample taken from the column material
adjacent to the inlet was associated with Fractions of a and b of the four fractions. Fractions
a and b were about 7 % of the total weight of the sample. A mineralogical analysis of the
separated fraction showed that Fractions a and b consisted mainly of biotite and other dark
or mafic minerals such as hematite, magnetite, and iron oxyhydroxides. The fact that the
sorbed technetium was associated predominantly with the mafic minerals suggest that
sorption took place via a chemical reaction and not as a result of precipitation in the bulk
of the groundwater followed by filtration as particulates.

Under anoxic, anaerobic or reducing conditions, technetium can be sorbed strongly on
many minerals and rocks[6-9]. Haines et al.[10] showed that Tc(VII) was reduced to Tc(IV)
on the surface of magnetite under anaerobic conditions. Vandergraaf, et al.[6] have pointed
out that the reduction of TcO," to a lower oxidation state occurs at or near the surface of the
iron oxide such as magnetite and not in the bulk of the solution by dissolved ferrous ions.
Eh and pH values obtained for the groundwater used in the migration experiments in the
URL are projected on the Eh-pH diagram for technetium speciation in aqueous solution[6].
The projected point was very close to the edge of the TcO , stability field. Lieser and
Bauscher[9] have reported irreversible sorption of technetium on sediments under an
anoxic condition and suggested the existence of a critical region in which a small shift of
Eh in either direction may lead to a dramatic change in technetium mobility. Accordingly,
it is suggested that contact of the groundwater with ferrous-containing minerals in the
column is sufficient to drive the Eh slightly lower and this would result in the reduction of
the technetium very close to the mineral surface. As a result, technetium (IV) sorbed
strongly on the iron oxide or iron containing mineral surfaces.

The sorption values (Kd) for technetium batch sorption on the same column material
were very low but increased slightly after 52 weeks contact time (from 0 to 2.5). This amount
of sorption dose not agree with the strong sorption observed in the column experiment. The
disagreement between the results obtained from batch sorption tests under "anoxic"
conditions and the results obtained from the column test can be explained by the fact that
low oxygen levels (<0.5 ppm in the atmosphere).in the anoxic chamber at the surface
laboratory are still sufficiently high to prevent reduction of the technetium by ferrous iron
in the geological materials.

The fact that a only small fraction of the injected technetium was transported through
the column without retardation suggests that not all of the technetium was reduced to a
strongly sorbing species. This is most likely due to an incomplete surface reaction between
TcO, and the mafic mineral surfaces. It can be assumed that over longer contact times, the
surface reaction would be more complete.
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