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"Tc as fission product in the environment of a
repository for high level radioactive waste

Improving knowledge about their

— Long half-life (t;,, = 0.213 Ma)
— Poorly retained by the natural and technical

barriers in the repository safety assessment

Chloride green rust (GR-CI)

— Corrosion product of iron = near-field of repository

— Synthesized by coprecipitation of Fe!' and Fell at pH 9
— Specific surface area 55.8 m?/g

— lIsoelectric point at pH 2.0

Improve knowledge of Tc immobillization by GR under a wider range of chemical conditions than [8]

Results

Contact experiments of TcV! with GR-CI
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— Tc removal decreases
for [Tc]>1-104 M

— Tc removal > 90%
forpH > 6.0

— Tc removal kinetics
are fast (< 5 min)

X-ray photoelectron speciroscopy
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— Tc K-Edge at 15K
— Dependence on pH and [Tc]

— Two components by factor
analysis. Component 2
dominate at 7[Tc]

I xTe-Te @ 2.55 A
1 x Tc-Fe @ 3.08 A
2 xTc-Fe @ 3.52 A.

2 x Tc-Fe @3.09 A
2xTc-Fe @3.52 A

Conclusions

— GR-Clremoves Tc by reductive immobilization

— Tc immobillization is quantitative despite of GR-CI fransformation into
other Fe-mineral phases with pH and Tc presence

— Tcinteraction with the solid ocurrs through two different mechanismes,
including tc'V monomer and Tc!Y dimer surface complexation

— The presence of GR-CI in the near-field of the nuclear waste repository
ensures the retardation of Tc
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solubility and retention can reduce
conservatism and uncertainty in long-term

Dieter Schild3,

TcOy
— Almost inert
— High mobility
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Tc sorption mechanisms on GR
— TcV" anion exchange

— Fe?* in the structure - reductive immobilization
— Sorption of reduced TcV-> surface complexation, precipitation,

incorporation
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— GR-ClI transforms into
different secondary
Fe phases
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Tc(lV)
— Different sorption mechanisms [1-5]
— Hardly soluble, TcO, [6-7]
— Limited mobility

Tc!V re-oxidation experiments

Initial inert conditions

Initial inert conditions
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Scanning electron microscopy

Without Tc
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— Cl contribution | with pH & Tc
— GR-Cl fransformation: layered material 2> particules
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