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Abstract

Accelerating of global warming is caused by increasing emissions of greenhouse gases such as
carbon dioxide. Reduction approaches of the greenhouse gases is one of the urgent problems on a
global scale and attempted in many countries. Carbon dioxide capture and storage is an economical
and efficient technology to the reduce greenhouse gas emissions. However, monitoring method of
injected and storage carbon dioxide is now developing. Self-potential is caused by the electrokinetic
phenomenon of streaming potential, which has been applied to investigation of subsurface fluid flow.
In this study, we demonstrate self-potential monitoring with carbon dioxide storage at the Ogachi
test field in Japan and calculating of the self-potential changes using 2D simulation code (STAR +
EKP post-processor, e.g. Ishido and Pritchett, 1999). The observed self-potential change is very
small, however, significant self-potential anomaly is located at the center of the injected well. 3D
simulation of the self-potential predicts the same scale of the observed anomaly. These results

suggest that self-potential method is useful for the monitoring of carbon dioxide storage.
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Fig.2. Simulation grid.
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Fig.3. Temperature and resistivity models for Fig.4. Results of zeta potential of rock of a
the simulation, which are inferred from borehole sample of OGC-2 (the borehole is
borehole temperature and CSAMT survey in located in the Ogachi test field).

Ogachi area.
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Fig.5. Permeability and resistivity Fig.6. Self-potential change associated with water
model for the simulation. injection under the condition of water injection
experiments at the Ogachi OGC-2 borehole [Kaieda
et al., 1996].
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Fig.9 Results of self-potential change associated with CO2 injection (50ton/day).



4. F&O

AAFTEIE CO2 OMIFIFRE DT =4 Y v 7 ikl LTHREMPEIG TEDNE I MEEY I 2 L —
arEHOTHRHLELOTHD HEY L 2 b—3 3 UiF CO2 DIEANEIE 2 10ton/day, 30ton/day,
50ton/day @ 3 DDIGHEITDONTITo T2, TOREER, WTHDLGEIZE N T HER THI-30mV O B RE
MEREIFFCE D Z LR STz, BIFF S D HAREM A LIL, FIZCO AL TH LI ENT
HFAKFENC X > TR SN TN D EE 2 BD A, ABFZEORE FiT CO2 FFRE IR X v & 2372 v [LEDH
THALTWVD Z EDRINT, ZHUTEIRIRFLOZ 2 1T CO2 Fri fHIk O AT [RE L TIHAT
HZLEBETHE, AREMIIMOTIELY & CO DIFEAICH: > B2 LN OFES I Z D Z &N
ARETH Y, HARBIIED COLHFITREOE=H2 Y VT RIELE L TATHHZ L ERBLTWND, L
ML, HIROBEAZEITH T OFARSAG 2 IEMEICHE T D ITIIEED/ NS N E W L H Y, FRRIC
FoX Y RiEE L THRBMNZEIGT 2BCIE, BLRE SR CEDEMICE=4 Y v/ EmE
RETD, NI =R T DL RV DERET D, REOTRP/MLETHD &
Bbns,

HiEE
ARFZENE, TR PESEE DAY @ AT & %2 7o () M BRBR BE pESE BN AT ZERE RITE) 23 520t 4% [ 7w
77 LA AG R R E AL - AR BB, SREINIITE - AV T 72— X D P A CO:
O ELFEE EALHAMBATE | ORRRDO—ETH %,

SE X

RAHER - AN - AR - FHRT - bR - R, BHRENEN SHEE S o ARk
WORKR, HAMBEREE, 31, 27-37, 2009.

Ishido, T. and J. W. Pritchett, Numerical simulation of electrokinetic potentials associated with
subsurface fluid flow, J. Geophys. Res., 104(B7), 15,247-15,259, 1999.

Ishido, T. Electrokinetic mechanism for the “W”-shaped self-potential profile on volcanoes, Geophys.
Res. Lett., 31, do0i:10.1029/2004GL.020409, 2004.

WHLHE S « $5RTE— « AR - 5, SRS IRIEE D 2D OB BT O B R —ik EE
ik & ARBEALVEIC K D HER TR I8 ORHi—, | RuFJERTEE, U96022, 1996.



