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Report:

The aim of the project was to synthesize, by coprecipitation method from
agueous solution, the apatite and layered double hydroxide (LDH) matrices for the

immobilization of radioactive iodine (**I).

lodine-129 being a long-lived volatile
fission product which represents a pareticular challenge for the design of repository
suited matrices. However, all matrices were synthesized using a stable iodine isotope
(127|).

The EXAFS data of iodate incorporated into apatite showed | — O bond distance
of ca. 1.8 A (Figure 1), while longer distance interactions are not present as is the case
for solid potassium iodate reference. The EXAFS data of iodide incorporated into
apatite showed no short range interactions, whereas iodide adsorbed on the crystalline

apatite repeats the distances present in the solid potassium iodide reference, but with



lower amplitude. Therefore, two different mechanisms of iodate or iodide interaction

with apatite are revealed, incorporation into crystal structure and surface adsorption.
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Figure 1. Fourier transform (FT) of the apatite and LDH with incorporated iodate.

Two manuscripts which will present collected EXAFS data “lodate and iodide
incorporation into layered double hydroxides of different composition” and
“Immobilization of iodine into apatite matrix: physical-chemical properties and iodine
K-edge EXAFS” are in preparation.

The iodate-hydroxyapatite with ca. 5 — 7 wt. % of iodine has been synthesized by

coprecipitation from alkaline aqueous solution. The iodide does not incorporate into
hydroxyapatite. The iodate release from the apatite starts at heating > 500 °C, whereas
LHD release > 80% of iodine already at t = 180 °C and more than 90 % is leached by
MilliQ water after one month. 40 % of iodate leached from LDH only after one day in
brine (0.1 M Na,SO, and 1 M MgCl,) solution. Therefore, apatite is a suitable matrix
for immobilization of radioactive iodine for a long-term storage, whereas LDH might

be used for a short-term storage only.



