| lemik —

A 4334 3 = (Reviews) #E S, 2012,30(19)
S
AR R K 2 B )

FXNE BB, F # L IER"?

. PEHFRERS R TR R AN FEEEERT LT 100029
2. PEMAFHEA L AR, LT 100049

BE CORBAEHEFERBLAN COHMBAYMWEEZ —  RATHBEESERCHFEMRIE, £XFLUMEK CO,
FHEMHRRENIFKE 10 FUEHFRIEITRA,COBKEHEER AR LEMITH AN CO, Bk =B FHH
EIRM BN, ReTNMARATEET REiFR, AARLBMEERURBIK-E-CO, HEERLEM CO, HEFENH
MRAMEZERZ,EEFEAHRBBFENRIE, BETNETEE T CO. ARHRER SHNBEA ZRARRE L7 ZRERE
MBH—THR, UHBEEARRNBKYMEF ZREERENEES CO, 2ENHEE, ENEBRAES ZEA, HAENKE
RALDE;MKAUEFEEBRH R CO, TNENEBRERHIMAE, HEST, HARK, EFEZHNA; HERL T EEA
CO, EMEBESMARRHAE, FERRE—EEARENSHAERALEIKAR, RETNMRARCBEHERY . SENES
HMER EMHEBES , FFNAKNTERMAXAED BHERERSMTE, ZERIKEEDE,CO,BAEFBEREM,
R REAMATHREF L F A CO-EATER RARME R EME CO, BHEBKEHSFNRARLZRRR, ERNRAMAT AT
CO, HEMRBKEEZ UMMENRAE, HEKLZE ATMEMTMEEBFLESEERKEERAZR, FHRAKHERRY, T
EREMFIEIZENEANRHBCSHFRMES,

XKEWA CO, R 7F;BKE; k-SHEIER ;i ST 0 ; M7 &

HESES P64t XREZRIRE A doi 10.3981/).issn.1000-7857.2012.19.011

CO, Sequestration and Utilization in Deep Saline Aquifers

LI Yiman'2, PANG Zhonghe', LI Jie'?, KONG Yanlong'?

1. Key Laboratory of Engineering Geomechanics, Institute of Geology and Geophysics, Chinese Academy of Sciences, Betjing
100029, China
2. Graduate University, Chinese Academy of Sciences, Beijing 100049, China

Abstract CO, sequestration in deep saline aquifers is one of the most effective and promising choices to mitigate anthropogenic CO,
emissions. Commercial scale CO, injection projects and pilot scale field tests have demonstrated that it is technologically feasible. The
state of the art and future challenges including CO, trapping mechanism, capacity assessment technology, monitoring technology, safety
assessment technology, and utilization technology are discussed based on the review of existing literatures. Hydrothermal experiment and
numerical simulation in particular have proven to be very important methods to study the water—rock —CO, interaction process and
mechanism supported by field tests. Geophysical methods, seismic monitoring methods, in particular 4D, cross well and vertical seismic,
could effectively detect the CO, plume in reservoirs. However, they are unable to be widely applied due to the high cost, meanwhile
geochemical methods (e.g. water chemistry and isotopes) could reflect reservoir responses in time after CO, injection which is simple with
low cost, and numerical simulation could provide the basis for CO, plume migration. It is suggested that a set of multi -methods
monitoring technology with easy operations should be established. Safe assessment technology includes numerical simulation, mechanical
parameters testing, and establishment of various models; and further consideration of public acceptance and practical experience from
large —scale CO, storage projects need to be integrated for the improvement. Considering the high cost of CCS implementation, CO,

utilization should be encouraged and in particular, the CO,—EATER technology needs to be further discussed in order to improve waste
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geothermal water injectivity and sustainable development of geothermal resources. Technologies and methods of CO, sequestration in

marine saline formations develop very fast abroad, in the meantime most of the sedimentary basins in China that are suitable for CO,

sequestration are continental deposition with great differences in formation water and reservoir rock compositions and in this way, it is

important and necessary to emphasis our specialty and focus when learning from experiences abroad.

Keywords CO, sequestration; saline aquifer; water—rock interaction; capacity assessment; monitoring method
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Fig. 1 Worldwide map of project distribution involving CO, injecting or having injected into deep saline aquifer
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Table 1 Statistical table of CO, sequestration in deep saline aquifers and utilization in and abroad
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Fig. 2 Diagram of CO, storage capacity changing with time for different trapping mechanisms (a),
modified from IPCC report; (b) modified from Audigane et al, 2007
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Table 2 Storage capacity assessment methods of CO, sequestration in deep saline aquifers
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Table 3 Geochemical characters change of reservoir fluid before CO, injection and after CO, breakthrough

SR/ (mg- L)

Wi H pH {H 8"0n.0 8" Cpyc/%o
HCO3 Mn
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Nakaoga 7.9—6.4 374—2380 0.1—1.3 0.5—1.1 — —
Weyburn 6—5.9 274—598 1.3—5.1 0.4—0.1 — —
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