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6 Snghvit 2008 INo1— BETEKE 70h RAHA
7 Century Plant 2010 XKE MAZAHE (EOR) 84058 KA
8  Air Products 2013 XE #AAHE (EOR) 1005R KRS
9  Coffeyville Gasification Plant 2013 XE BHAE (EOR) 1008 BERAE
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12 Boundary Dam 2014 hr4 BHAE (EOR) 10058 HEPh
13  Uthmaniyah 2015 BT 73E7 #BHZAE (EOR) 808 KAHA
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15 Abu Dhabi 2016 UAE MAZAHE (EOR) 80h PR
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Multiscale investigation of CO, hydrate self-sealing potential for carbon geo-
sequestration

Jarand Gauteplass®>*, Stian Almenningen®, Geir Ersland®, Tanja Barth®, Jinhai Yang®,
Antonin Chapoy*®
2 Department of Chemistry, University of Bergen, Norway

b Department of Physics and Technology, University of Bergen, Norway
¢ Institute of Petroleum Engineering, Heriot-Watt University, Edinburgh, UK

HIGHLIGHTS GRAPHICAL ABSTRACGT
® CO, hydrate reduces the risk of l
leakage from carbon geo-sequestra-
tion.
® Integrity of the CO, hydrate seal COZ hyd rate Seal

strongly depends on rock properties.
® Sandstone showed greater potential
than limestone for hydrate seal de-
velopment.
® CO, trapped by a combination of pore-
spanning hydrate structures and ca-
pillary forces.

Liquid CO2

ARTICLE INFO ABSTRACT

Keywords: Storage of liquid CO, in shallow geological formations is a recently proposed concept that can facilitate in-

CO, storage creased storage capacity and improved mobility control. If stored below the gas hydrate stability zone (GHSZ),

Hydrate seal : unwanted vertical migration of CO, can be effectively inhibited by the formation of solid hydrate layers.
- Leakage rate Lowering the risks of CO, leakage to the atmosphere is instrumental to accelerate the implementation of full-

Secondary safety factor

scale carbon sequestration in the North Sea and elsewhere.
In the laboratory, we have successfully visualized CO, trapping phenomena, measured CO, leakage rates, and
demonstrated that the integrity of the hydrate seal strongly depends on fluid-rock interactions and initial water

Pore-level visualization



