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Long-term behavior during CO, sequestration
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CO, Is dissolved in the reservoir pore water and acidifies it,
enhancing f luid-rock interactions.




W eakening of arock belowthe brittle transition: 1) subcritical
crack growt h (f atigue damage), 2) pressure solution creep

80

T St. Peter Sand
% 250-350 ym size fraction
@ | After Karner et al. 2005
= % Cataclastic
fic; 40 |- \&Ef " Sl Eompactlon
= 2 J
z e h
g [ \3‘?‘/’ Pe of these \
= |, y experiments \

0 Vad B - | | l

0 40 80 P =
107 MPa

Effective Mean Stress (MPa)

from Chester et al. JGR, 2007 3
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Compaction of a quartz aggregate
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Experiment s on limestones: triaxial cell with fluid injection

Triaxial cell  easurement Measurements of:
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3 dif ferent reservoir rocks

- Limestone Estaillades : (> 95% calcite, @ & 31%)
1 sample - 2 different fluids injected

* Limestone Lavoux : (> 95% calcite, ® & 22%)
2 samples - 2 different fluids injected

- Sandstone with carbonate cement: (Quartz, feldspar, carbonate, & = 16%)
1 sample - 1 fluid injected S

Sample dimensions : g = 23 mm, height & 45 mm
Stress: 800 m depth

Temperature : 40°C
Injection rate ® either zero or 0,005 mi/min; V & 5- 10 cm/day

pCO,: either atmospheric or 8 MPa
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high pCO, fluid: deformation is 2x faster




Estaillades limest one

continuous injection
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high pCO, fluid: compaction is 5x faster




strain: dL/L
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minor deformation, even with a high pCO, fluid
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Fluid chemistry - Est aillades limest one

(> 95% calcite, d = 31%)
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calcium 70x more concentrated with high pCO,
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Mechanism 1. st eady-st at e pressure solution creep

( @ dissolution in the contact

e VISCOUS creep
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/ a saturated fluid
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@ diffusion out of the pore

after Gundersen et al. JGR, 2002

SEM observations after \ 9"3&!
deformation of Estaillades [T

limestone LilcHulubs
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