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Key guestion:

What are the optimum proportions of carbon dioxide and incidental substances

in the separated gas streams of different power plant types to
» ensure long-term, safe geological storage,
» prevent corrosion of equipment and pipelines and

» keep costs of the CCS technology economically acceptable ?
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To optimize the process chain:
power generation — transport — injection — geological storage.

Coordination: BGR l

Combined geochemical/ geomechanical investigations

Experiments with:
scCO, + SO,, NO,, O,

* autoclave reactor system

» heatable triaxial pressure cell
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Classification of lithotypes by reservoir properties: porosity & permeability
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Classification of lithotypes by reservoir properties: porosity & permeability
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Experimental flow
Geomechanical tests
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Saturation triaxial pressure cell

brine composition
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Influence of rock saturation, confining pressure (o;), CO, pore fluid
pressure and alteration on the maximum effective pressure

silicatic Triassic sandstones: CO, pore fluid pressure = 60% of confining pressure; T = 50°C
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Alteration effects on the am silicatic sandstone
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Alteration on the carbonatic sandstone
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Alteration on the carbonatic sandstone
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Fluid evolution during the autoklave experiments

Ro-sandstone; 624 h, 100 bar, 100°C; CO,+ SO,
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Fluid evolution during the autoklave experiments

Ro-sandstone; 624 h, 100 bar, 100°C; CO.+ SO,
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Influence of rock alteration on the elastic
behaviour of the investigated sandstones

25
Osalinar sat. samples « Clear reduction of
W sal. sat. alterated samples Young’s Modulus
Hzo sl 3R S At eTE B B SR B maiaeeid mh Ba ve ranmaeas v oI S GE i (Deformation modulus)
g in altered sandstone
— samples
‘g 4B o w0 e v 5 e SonenEs u i avpenen o s i i P
S
©
o
£
o J.. D DL .
-m10
e
-
(o]
>
5 -
0

carb. Trias. sst. silicat. Trias. sst. Silicat. Ro. sst.

Herwig Marbler et al.: @
MARTIN-LUTHER-UNIVERSITAT Geochemical and geomechanical behaviour of reservoir rocks during the
" HALLE-WITTENBERG injection of CO2 in deep geological formations: results of the project COORAL




Conclusions

» The strength behaviour of different types of sandstones varies
with different pore fluids and different degrees of their
saturation.

»> Various types of fluids (H,O, brine, scCO,) cause different
maximum effective stresses at changing lithostatic pressure
conditions. This may be due to different pore space
geometries and permeability.

» The experimental determined differences in rock strength and
deformability between fresh and altered samples demonstrates
trends of chemically induced mechanical weakening of the
studied reservoir sandstones.
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