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EURAD ACED

Assessment of Chemical Evolution of ILW and HLW Disposal Cells

Natural barrier Clay and granitic host rock

geological environment

Engineered barriers FO r H LW

buffer/backfil Bentonite or Concrete
metal overpack

metal container Steel

solid wasteform Vltrlﬁed HLW

r
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EURAD ACED

Assessment of Chemical Evolution of ILW and HLW Disposal Cells

Waste package scale
«— Disposal cell scale —
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VITRIFIED HLW

Separation of metallic parts from spent fuel assemblies

Extraction of uranium from dissolved spent fuel d I
Extraction of plutonium from dissolved spent fuel

eu
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Other actinides than Pu & U
mixed with fission products
Immobilized in glass




VITRIFIED HLW

* Only one waste processor in EU: France (past UK, Russian not yet known)
» CSD-V: Colis Standard de Déchets - Vitrifiés
+ standardized waste characteristics with guaranteed properties

» uniform waste package

CSD-v

heat generating
high-level waste

420 mm
5mm

inside diameter:
wall thickness:

weight loaded: +500 kg
empty: 100kg

1335 mm

Stainless steel

+——

430 mm

cross section

Vitrified HLW

L
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VITRIFIED HLW
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VITRIFIED HLW IN DISPOSAL CELLS

poorly indurated clay
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THERMAL EFFECT BENTONITE

* NaNet (EURATOM FP5) available from natural-analogues.com

» Transformation of montmorillonite into illite, if sufficient supply of potassium
* Isle of Skye in Scotland
e Col du Perthus in France (Lodéve, Herault)
* Busachi in Sardinie

* Kinnekulle in Sweden
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—waste form-steel

100 = overpack-filler/concrete
<+« steel-backfill
90 gallery-clay
THERMAL EFFECT BENTONITE
- 80
« Clay and granitic pore waters are deficient in potassium |3
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ALTERATION OF CONCRETE INTERFACING CLAY OR GRANITIC HOST ROCK

Groundwater flow
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Length in ‘plume’ may be less than 1 metre after 25.000 years v

Savage, 1998

NAWG-17 Workshop

diffusion of hyperalkaline fluids
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INTERFACES WITH STEEL

100 Fig.2: Carbon steel and castiron corrosion in free water
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VITRIFIED HLW + STEEL (CANISTER & OVERPACK)

¢ If specified, European programmes have a larger cooling period of 60 years
1.00E+03 :

clear radiation enhanced corrosion of steel exposed
to synthetic groundwater from Smart et al., 2008

1.00E+02
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from Smart et al., 2017
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INTERFACES WITH STEEL

steel-soil: several hundred years old
but less focus on clay minerals in soils

9 May 2023 NAWG-17 Workshop
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INTERFACES WITH STEEL

Fe-H,O Fe-H,O Fe-H,O Fe-H,0 o
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VITRIFIED HLW

Crystalline secondary phases
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CONCLUSION

* In ACED, representative disposal cells are studied

» Representativeness of the characteristics of disposal cells (pore water, radiation,
thickness overpack) allows assessing the exclusion of processes

 Radiation enhanced steel corrosion is not a relevant process in the chemical evolution of
European representative disposal cells with vitrified HLW

* Natural and archeological analogues are used to identify the relevant processes for the
chemical evolution of disposal cells

* The 'old" is good!

L
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ANY QUESTIONS?

Thank you for attention
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