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“Tc is a long-lived radioactive fission product
whose mobility in the subsurface is largely governed
by its oxidation state. Migration of Tc from a waste
repository may be prevented by immobilizing Tc(IV)
in durable glass forms. Thus, efficient incorporation
and high retention of Tc by glasses is very important
for radioactive waste management and environmenta
remediation. Tc(IV) oxidation to higly volatile
Te(VII) (TcO,) at glass vitrification temperatures
results in poor Tc retention in the final waste glass.
Retention of Tc in the glass is generally improved by
reducing conditions since Tc(IV) is not volatile.
However, experiments with Tc-magnetite under high
temperature and oxic conditions showed re-oxidation
of Tc(IV) to volatile pertechnetate.[2] Experiments
also showed that magnetite transforms to
maghematite resulting in disproportionation and re-
oxidation of Tc. This transformation can be
suppressed through incorporation of trace elements
such as Co, Ni, Zn into magnetite forming spinel.[3]

In this talk, we will present results from ab initio
molecular dynamics simulations and experiments on
the structural and electronic properties of Tc-
incorporation in magnetite. We will discuss the
temperature effect on Tc mobilization and changes of
Tc retention in magnetite. Theory predictions
indicated enhanced Tc retention in the presence of 1%
row transition metal dopants in Tc-incorporated
magnetite, that was confirmed by followup
eperiments.
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