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Air-CCS: Climate geoengineering in use of untapped natural energy in remote regions
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The rock physical approach to the complexJw in the beded Tako sandstone
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In this study, we try to elucidate the effect of thin low-porosity layer in porous Tako sandstone ofic@y experimental
and theoretical studies. Tako sandstone is early Miocene marine sandstone, mainly composed of quartz and plagioclase. Tl
rock is characterized by the well-developed and low porosity foliations are mainly composed hematite. We have measured tw
channels of P-wave velocities (Vp) on the foliation channel (LPZ) and high porosity zone (HPZ) by using 1MHz P-wave trans-
ducers during C@injection stage (drainage) and water re-injection stage (imbibition). In drainage, both of channels show large
velocity reduction over 0.2 km/s(10 %). In imbibition, they indicate different VVp-change with injecting water. The Vp of HPZ
starts the Vp-recovery from 50ml injection and almost recovers at 120ml.On the other hands, LPZ starts VVp recovery from 100m
water injection and do not finish at 250ml. These results suggest that the HPZ has largeoGilty and the LPZ has differ-
ent CQG, flow pattern between drainage and imbibition. Next, we try to 2D core-scale flow simulation by TOUGH-2 to check
and discuss about Gvehavior in Tako sandstone. This simulation is based on 2-D porosity distribution map of core and uses
relative permeability for parameters. The result of our simulation indicates that the foliation (LPZ) has large trapping potential
of CO,. The HPZ, which is directly beneath of foliation zone (DBFZ), has large €&uration in early stage of drainage. We
confirm that CQ have large mobility and vigorous vertical flow in HPZ. After reaching upper foliation; @&@vs laterally
along foliation and raise saturation of whole HPZ. In imbibition,@turation of HPZ decreases rapidly to assign residual CO
saturation over 40ml water injection. However, DBFZ keep high G&uration after 100ml water injection. On the other hands,
CO, saturation of LPZ is smaller than HPZ in drainage stage, but they show large saturation value over 20ml water injection.
These results suggest that the foliation of Tako sandstone behaves as a barrigfloCIDis implied that the thin low-porosity
layer may be a barrier of C{flow in porous saline aquifer.

ooodo:.:PODO,000,COO0D000D0O0,00000,CO, 000, TOUGH-2
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Visualization technique of CO2 storage mechanisms using X-ray computed tomography
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Carbon Capture and Storage (CCS) is one of the useful means to reduce CO2 to the atmosphere. The captured CO2 gas
industrial and energy-related sources is injected into deep geological formations. In order to assess the long-term risk of injecte
CO2, itis necessary to elucidate the storage mechanisms, such as geological characteristics and movement of CO2.

We show the visualization technique of CO2 storage mechanisms using a medical X-ray computed tomography (CT). X-ray
CT is a medical imaging method employing tomography created by computer processing and can produce a three-dimension
image of components both externally and internally.

1) Characterization of geological formations
Basic properties, such as pore shape, pore size distribution and porosity, are usually determined by cutting samples frol
the whole core. These analyses are suitable for complex reservoir characterization. On the other hand, the X-ray CT scanner
a powerful tool for nondestructive analysis of geological materials. Utilization of conventional core analysis and CT scanning
will make possible accurate evaluation of rock properties and geological formations.

2) Elucidation of CO2 flow and transport processes
The effectiveness of geological storage depends on a combination of physical process (e.g. residual CO2 gas trapping) ai
geochemical processes of solubility trapping and mineral trapping. Therefore, we have to develop a greater understanding ¢
these trapping mechanisms. Experiments of residual gas trapping are conducted with X-ray CT scanning. These experimer
are designed to allow monitoring the evolution of trapped gas over time (4-D). Measurements of gas-water saturation with
geophysical properties will be undertaken in this study.
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Geological features of reservoir formation of Nagaoka CO2 injection Site, based on the

sedimentary facies analysis
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Nagaoka CO2 ingection Site in the Niigata plain is the largest oil field in Japan. At present, the aquifer of this oil field in
Miocene to Pliocene have been proven since the beginning of systematic evaluation and exploration for the carbon dioxide caj
ture and storage (CCS). Nagaoka injection Site is located in the central part of the Niigata basin, where there is the favorabl
geological conditions for forming aquifers. The aquifers widely distributed in the Niigata basin was deposited widely the paralic
to hemipelagic environment during the Neogene. The superimposed ftleltalto marine deposits distributed approximately
from north to south have constituted the complex sandstone aquifer in Nagaoka area. Under the background on the end sha
of anticline, the aquifer is lay lenticular formation. As a result, a large area lithologic trap for the CCS was formed in Nagaoka
area. The core sample included high contents of medium to coarse sandstone and tuff as well as the dissolution and erosion
volcanic matters were useful for understanding the forming the high porosity and permeability reservoirs.
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Semi-permanent continuous monitoring of the CO2 sequestration zone using Seismi

ACROSS and multi-geophones - Part |
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An Experimental Equipment for Permeability Using Super-Critical CO2
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Figure.l the schematic view of the relative permeability test apparatus
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Matsushiro district, Nagano, as a natural analogue of leakage of stored CO2 - A prelimi:

nary report of follow-up study -
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