Impact of different irradiation scenarios
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Firstly, the glass will be in a closed system and will evolve through self-irradiation.[1-3] Gel layer formation

1 Characterization d Cryo-TEM image processing

Nuclear fuels are reprocessed and the high level wastes are vitrified Then when the overpack breaks, water vapor will begin to corrode the glass. Hydrolysis
in a borosilicate glass. They are intended for a long-term disposal Finally, the clay will be resaturated by groundwater, which will alter the glass. Hydration
in a deep geological repository. The impact of irradiation on glass alteration needs to be studied. interdiffusion tim>e/
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Material \ [ Leaching device [ Leaching device Glass coupons were regularly
| sampled and characterized by

J ISG glass (International Simple Glass): 6 oxydes borosilicate glass — WI T=90°C X-Ray Reflectometry, ToF-SIMS

Si0,, B,O3, Na,0, Al,O,, Cao, ZrO, N ” ‘ soliition camples and TEM on FIB thin foils.
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U Irradiation scenarios

ISG glass Teflon tape . through the thickness of the
Q ——f altered layer (gel).

Electrons . Purewater Pure water

E = 2.5 MeV \ <l / L

Fluence = 1.2 x 10 e-.cm-2 | D Support |~ Glass powder Cryo-TEM coupled with image
E =7 MeV Dose = 3.25 GGy | ) <« Glass monolith Glass monoliths processing (Imagel) is used R e St S
Fluence = 2 x 101 at.cm < - i:‘)IUtion- . R (irradiated side up) to characterize the porosity Cryo-TEM image in defocusing mode
Dose > 40 MGy e- irradiated Q — agnetic stirrer of the gel layer.
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\ of ISG glass by a factor 2. / \ . S o _
ISG glass leaching behavior is impacted by the initial structure of the glass (mostly the first weeks)

Solid characterization

Gel porosity [5] \
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homogeneously distributed. Their diameter gel interface
is about 2 nm whatever the scenario and time.
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The first pores appear at different times:

- Between 15 — 32 days for Au et e-+Au glasses Simil . d distributi f h th . . .

But at a similar thickness of the altered layer Whatever the scenario, porosity appears for the same thickness of the altered layer. the thickness of the alteration layer.
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The forward alteration rate is increased by 2, while the residual alteration rate
is increased by 4.4 in the first diffusive step and by 1.7 in the second one.

The appearance of pores in the gel seems to depend on its thickness, not its age.
Gel characteristics (microstructure, composition, pore size and distribution) ; |
and alteration mechanisms are similar whatever the irradiation scenario. @ @ @ > Time
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