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Influence of drying effect on CO, geological sequestration in deep saline aquifers

Ren Jie', Gao Zhipeng', Wang Yuan'?
(1. College of Water Conservancy & Hydropower Engineering, Hohai University;
2. State Key Laboratory of Water Disaster Prevention, Hohai University )

Abstract. Salt crystallization near the injection well of deep saline aquifers for CO, geological storage may increase engineering
operation costs and pose safety risks in the near-wellbore region, and the mechanisms by which salt crystallization affects CO,-brine
two-phase flow remain unclear. To address these issues, the variation patterns of CO, injectivity under different salinity conditions in
brine-saturated cores were investigated through laboratory CO, core displacement experiments. Results demonstrate that non-uniform
salt crystallization occurs during the drying process regardless of salinity. In deionized water and low-salinity brine, the drying effect
enhances effective gas permeability. However, higher salinity significantly increases residual water saturation, drying rates, and salt
accumulation, leading to a marked reduction in gas injectivity. The core displacement process is characterized by three stages, namely
displacement, entrainment, and dissolution flooding, with drying occurring during the displacement and entrainment stages after pore
capillary water forms. Furthermore, the pore-scale salt crystallization interface involves a shrinkage and expansion process. The
influence of crystallization on gas injectivity depends on the competition between solution shrinkage and crystal expansion; higher
salinity promotes crystal expansion, causing more severe gas injectivity loss.

Key words: deep saline aquifer; CO, geological sequestration; drying effect; gas injectivity
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Table 1 Reservoir characteristics and initial environmental parameters for some CO, geological

sequestration projects in deep saline aquifers

NSRS fLEEE BEFE/mD L/ C JE5#/MPa R/ %

Sleipner Project! ™! 0.37 5000 37 10.3 3.5
Nagaoka Pilot!*) 0.12 6 46 11.9 0.7
In Salah Project'®’ 0.17 10 90 17.9 5.0
Ketzin Pilot' 0.23 750 34 7.3 25.0
Snghvit Project!'®] 0.13 450 922 28.5 14.0
kR g L) 0.10 5 55 16.0 5.6
Aquistore Project 2"} 0. 20 250 75 32.5 20.1
Gorgon Project! ') 0.20 25 100 22.0 0.7
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Fig.1 Schematic diagram of core displacement experiment apparatus
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Fig. 5 Distribution of salt crystals on core surface after core displacement experiment
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Fig.8 Schematic diagram of influence of salt crystallization on gas injectivity in pores
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