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CO, Storage Mechanism in Deep Saline Aquifers
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Abstract The storage of CO, into saline aquifers is the best way to mitigate the green house effect. The storage of CO, in deep saline
aquifers mainly concerns the water storage, the residual gas storage, the dissolved storage and the mineral storage. The hydrodynamic trap
is formed by the upward movement of CO, to dense layers, which is trapped and aggregated in the geological body. The hydrodynamic
traps include the open and the enclosed traps. The advantage of an enclosed trap is that the migration of CO, is confined both
horizontally and vertically, and the disadvantage is that the dissolution is restricted by the limited gas—water contact area. The advantage
of an open trap is the significant quantity of CO, dissolution caused by a large area of gas—water contact, and the disadvantage is the
need of fine characterization of a large area to determine the possible gas leakage path and the need of regional monitoring. Due to the
lag of the displacement and sucking phase permeability, a part of CO; is stored as the residual gas to form the residual gas trap. The CO,
dissolved in water reacts with the ions of calcium, magnesium and iron, to generate carbonate minerals, and to form the dissolved storage.
The mineral storage formed by the slow chemical reactions between CO, and reservoirs rocks would generate carbonate minerals or
bicarbonate ions. With different storage durations, the various storage methods play different roles, and the storage security levels also
vary. The study of the storage mechanism of CO, in saline aquifers will provide some guidance for China’s CO, sequestration project.
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Fig. 2 Lag of permeability of displacement and suck
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Fig. 4 Residual gas saturation during sucking process in
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(a) Overview of core, tight sample with intergranular pores, 10~

30mm, bad connectivity, magnified 300 times (before corrosion)
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(c) Feldspar leaching core, secondary pores, 1~10um,

magnified 1580 times (before corrosion)
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(b) Overview of core, loose sample with intergranular pores, 30~
100mm, relatively good connectivity, magnified 300 times (after
corrosion)
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(d) Feldspar leaching core, secondary pores, 10~40um,

magnified 907 times (after corrosion)
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(f) Natural core SEM image after CO, solution displacement
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Fig. 5 Core samples before and after CO, corrosion
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Fig. 6 SEG pictures of reaction of CO, and core samples under high pressure

77 A



] jcmik

(Reviews)

B S 2013,31(2)

fi Bt E
ﬁ m\ﬂlmii REVIEW

(a) BRRE A (B 3)
(a) Globular aggregate (sample3)
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(c) Needle-like crystalline calcite (sample3)
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(b) Massive crystalline calcite (sample3)
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(d) Crystallite calcite deposited from clastic particles (samplel)
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Fig. 7 SEG pictures of calcite produced by reaction of CO, and core samples under high pressure
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Table 1 Burying property and potential of CO, storage in
saline aquifers
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