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Introduction & Scientific issue
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Claystone Is a rock that possesses advantageous properties LE-14
for the deep geological repository of radioactive waste. s
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excavated in the Callovo-Oxfordian (COx) claystone. (
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evolution of the crack with time during self-sealing test at 80°C
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Jacketed fractured sample @’ T @ Evolution of water and gas permeability during self-sealing tests » Self-sealing tests were performed on initially fractured
contining ot oressure <~ TLUN itne || e, 0N @Parallel (E5T66418-5) and a perpendicular (EST66723-11) sample samples of COx claystone with different temperatures,
[ S - orientations and calcite contents.
Upstream Water/gas injection — U H 120 TVolume variation of . .y
the initial crack (%) -©-EST62690-2 - Parallel - 0.8 mm - 20 °C - %CaCO3= 20.6 « Self-sealing process was analyzed thanks to permeability
. 0% -©-EST60766-3 - Parallel - 0.4 mm - 20 °C - %CaC03=21 measurements and crack volume estimation from 3D X-
X-rays transparent triaxial compression cell (left) and artificially fractured cylindrical :Qo‘\\ -©-EST66727-05 - Parallel - 0.4 mm - 40°C - %CaCO3=21.2 ray tomog raphy images.
samples (@ = 20 mm; h = 40 mm) for self-sealing tests (right) i RN -©-EST66418-10 - Parallel - 0.4 mm - 80 °C - %CaCO3= 25.4 : -
RN ST Pl 04 205G O 30 * The self-sealing process (crack closure and permeability
JEENNE (L A: CF30 PEEK triaxial cell SR SR decrease) Is fast at the beginning of the test and then
\gg W8 O Fluid inection pump SN PARALLEL stabilizes after one month
eiop | - JCOi |n_Je-c_t|on pump 40 - ] ]
| N EE : = D: Acquisition device ANV  The permeability of the COx claystone samples is
\ 'T]"! TTV e "o partially restored (10-18-10-1° m?) compared to the initial
- (R o LT . "-’-'-‘-‘-‘-‘-‘-25"'"'|'Q---------—-I------------7---.T_'f“_e(§days)l hea|thy State (10-20_10-21 m2)_
| ’ : ’ ? ; ” » To have an effective sealing, it is necessary to have a
- 4-EST66723-11 - Perpendicular - 0.4 mm - 20 °C - %CaCO3= 20.8 _ 9, y
. - A -EST66703-12 - Perpendicular - 0.4 mm - 40 °C - %CaCO3= 26.5 calcite content < 4090.
the Intil crack (%) s BSTECE™ 18 - bormonieutor 0.4 mm 20 °C - AHCLCOR 26 & » Self-sealing is efficient in both directions (parallel and
100 A -EST63744-11 - Perpendicular - 0.4 mm - 20 °C - %CaCO3= 32 roendicular).
EST60007-71 - Perpendicular - 0.4 mm - 20 °C - %CaCO3= 52.8 pe pe dcu a ) - . o
" z”‘ -a-EST59996-71 - Perpendicular - 0.4 mm - 20 °C - %CaCO3= 68.1  Self-sealing is efficient for all tested temperatures (20°C,
S : 40°C, 80°C).
A data logger and pumps to control confining, water inlet and outlet pressures (left) 60 1.  Sliaht delav in the decrease in nermeability at the ver
and triaxial cell for self-sealing tests in an X-ray nano-tomograph [2] (right) - B T A PERPENDICULAR g. : y : P Y ° y
B beginning of the tests carried out at a temperature of 80°C
Resul [T mn (due to water overpressure).
esults o7 kS - Slightly slower self-sealing kinetics due to gas-injection-
. " Time (days) ‘0 , | | | _ Time days) induced desaturation.
0 20 40 60 80 100
LEAIO Percentage change in initial crack volume (normalized with volume after These results. which must be confirmed with additional
T ———1 80°C PARALLEL hydrostatic loading) obtained from 3D X-ray tomography images during self- o u & . o _ )
"’E Ap A sealing tests performed on parallel and perpendicular samples similar experiments, are very promising and give confidence
2 ET e Bas to the positive impact of the self-sealing process on the
N~ A &AM = " ) ... ] ) .
= %ﬂ Y- YYN restoration of the initial hydraulic and mechanical properties
1 Fi Fa
2 AfesansspRABeg s e : of the COx claystone.
1518 J— L O A
~ ( “'\\
AN :
1 40°C ~| 20°
o 20°C Acknowledgements
o A Water permeability: upstream - sample EST60766-3 // (20°C)
4 Water permeability: upstream - sample EST66727-05 // (40°C) el This project (EURAD) has received funding from the
a Water permeability: upstream - sample EST66418-10 // (80°C) u ) ] . )
. . . . European Union’s Horizon 2020 research and innovation program
Evolution of water permeability during self-sealing tests _ | _ under arant agreement No 847593
on parallel samples at 20, 40 and 80°C 3D X-ray tomography images of parallel sample EST66418-10 showing the g g -
[1] Andra, 2005. Dossier Argile 2005, evolution‘ofthecrackwitivtimeiduring self-sealingiestiatia0 C Contact presenting author: Dragan GRGIC
[2] Agbol’i, M., Grgic, D., Moumni, M., Giraud, A. 2024. Study under X-ray tomography of the impact of self-sealing process on the (Day 0-: after hdeOStatiC |Oading) -

permeability of the Callovo-Oxfordian claystone. Rock Mechanics and Rock Engineering, Volume 57, Issue 6, pp. 4213-4229. d ragan g rg|C@ un |V'|Orra| ne'fr

11" European Commission Conference on EURATOM Research and Training in Reactor Safety & Radioactive Waste Management
12-16 May 2025, Warsaw, Poland

- Ay NATIONAL
CENTRE
o FOR NUCLEAR
RESEARCH

SWIERK
POLAND25.EU




	Diapositive 1

