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Table 1 Quantitative indicators and parameters of the “Three Key Properties” influencing factors
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Figure 3 Preliminary sub-region selection results for CO, storage.
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screening criteria and can proceed to further calculation of effective CO,
storage capacity

3459



M4 Z b B 2026E58 F71E L1158

HRATIAE TFARMRK T, ik R AT AN AT, $2
ﬂﬁﬁ&ﬁ%'ﬁ%%i SECOBHEFLIE TS5, AT
BIRZE A F R PSR AL OR . Ak, 2T 5%
#F%n%ﬁﬁﬁﬁﬁﬁt%kahﬁﬁ% BHEE R A
FEwh gk, RHERBESRE . BTERE. T
A T COL B A IR R 5 CO 737 ik
HEFAE, LABRR-CO, R B 7 R A B n] 42 42 2.
Q) FEH THRTF =T B e
LR COLM T B AE A RS e PE 7 v 5 B A7 7 ik
W, AT B Bt =, &

BT CO M T B A7 =M A 1Y S AREHEBR P 48 b Al
it bR, B T <=M B 08 % CO M i B 7
B I I, =R A M E T COLRE

I HTE AR, %rﬁ‘fi%ﬂ%%‘@%ﬁﬁT&/\Ecoz

I B 22 4 DA R R R B 2 4. A a7 2 1 )
SRR M AR b B A T A EDWAA R, A
aeb e = HERR A B A 07 ) XA 1N T R B AT A
A, AT ENE, M R ERETH T
AYEAE, X T b AL R (AniE . s R R
FARDRIP X . D3 LR XA, ATEC =M T B % &
TEREIZ .
(3) A KA FT N I A TR T 4 1 A B A« =
S L T = T W i e 2 e 4 = 4 (=X A
T HICOMTTE A A RPN i, S e PN ik
BOAFRPE . RS BPERISE FIYE. B A ATy, B
WK Z AR BR ], £ AR FRERACOL k)2, 17
HEA X BT Ok, (HE R A s
B 25 1F.

553K

Aminu M D, Nabavi S A, Rochelle C A, et al. A review of developments in carbon dioxide storage. Appl Energy, 2017, 208: 1389-1419

g, WA, 45 HAR S/ NICOL I M B A7 s TN AR 0T B FUR 7R . e

2 IPCC. Climate Change 2021: The Physical Science Basis Summary for Policymakers. Technical Report, IPCC. 2021

3 Li X C, Wei N, Fang Z M, et al. Carbon capture and storage technology helps enhance China’s compliance capacity (in Chinese). Bull Chi Acad
Sci, 2010, 25: 170-171 [B/ME, BT, Ik, 4. i SEMFEORA B THRIH R E IR ELARE ). P EREBEBE T, 2010, 25: 170-171]

4  Yan J, Zhang Z. Carbon capture, utilization and storage (CCUS). Appl Energy, 2019, 235: 1289-1299

5 Zhu X, Ge T, Wu J, et al. Large-scale applications and challenges of adsorption-based carbon capture technologies (in Chinese). Chin Sci Bull,
2021, 66: 2861-2877 [AIZh, & KEF, RABRME, . W FHERRARE R A M HUBLIL N FHABREL. Bl2#m i, 2021, 66: 2861-2877]

6 Cai B F, Li Q, Zhang X, et al. Annual Report on Carbon Dioxide Capture, Utilization and Storage (CCUS) in China (2021)—Research on the
CCUS Pathway in China (in Chinese). Technical Report, Chinese Academy of Environmental Planning, 2021 [#£1#14, 2855, 5k'5¢, 45, rhE 4K
BRI A 5 A (CCUS) R 2 15 (2021)—— P EI CCUSBRARAIIAY. BiAH i, BT EE M B, 20217

7 Qin J, Zhong Q, Tang Y, et al. CO, storage potential assessment of offshore saline aquifers in China. Fuel, 2023, 341: 127681

8 Ali M, Jha N K, Pal N, et al. Recent advances in carbon dioxide geological storage, experimental procedures, influencing parameters, and future
outlook. Earth-Sci Rev, 2022, 225: 103895

9 Benson S M, Cole D R. CO, Sequestration in deep sedimentary formations. Elements, 2008, 4: 325-331

10 Michael K, Golab A, Shulakova V, et al. Geological storage of CO, in saline aquifers—A review of the experience from existing storage
operationsns. Int J Greenh Gas Control, 2010, 4: 659-667

11 Hesse M A, Orr Jr F M, Tchelepi H A. Gravity currents with residual trapping. J Fluid Mech, 2008, 611: 35-60

12 Cao M L, Chen J P. The site selection geological evaluation of the CO, storage of the deep saline aquifer (in Chinese). Acta Geol Sin, 2022, 96:
1868-1882 [WERTE, MR T-. COIRTRBUKZE AL A HUBTIEAN. HUBT24H, 2022, 96: 1868-1882]

13 GCCSI. Global Status of CCS. Technical Report, GCCSI. 2011-2024

14 ISO. Lifecycle Risk Management for Integrated CCS Projects. Technical Report, ISO. 2018

15 XuXY,LiQ,Tan Y S, et al. Analysis of monitoring technologies of offshore CO, geological storage in Japan’s Tomakomai and its enlightenment
(in Chinese). Geol J Chin Univ, 2023, 29: 13-24 [ %

“#4i), 2023, 29: 13-24]

16 XuXY,LiQ,LiuG Z, et al. Suitability evaluation method for CO, geological storage sites based on Multi-Criteria Decision-Making (in Chinese).
Quatern Sci, 2023, 43: 551-559 [FIE 2, 255, XIKESR, 45, ST ZHEN IR A CO ML B A A M B PFAN U7 T4 S5 DULERITSE, 2023, 43: 551
559]

17

Qi S W, Zheng B W, Lu W, et al. Investigation of indexes system and suitability evaluation for carbon dioxide geological storage site (in Chinese).
Quatern Sci, 2023, 43: 523-550 [#s2E 3¢, RIS, A, 5. SULBRMbR ik
550]

gttt e bR 2R SaE B PEN ST S IN4mFAT, 2023, 43: 523

3460


https://doi.org/10.1016/j.apenergy.2017.09.015
https://doi.org/10.1016/j.apenergy.2018.11.019
https://doi.org/10.1360/TB-2021-0017
https://doi.org/10.1016/j.fuel.2023.127681
https://doi.org/10.1016/j.earscirev.2021.103895
https://doi.org/10.2113/gselements.4.5.325
https://doi.org/10.1016/j.ijggc.2009.12.011
https://doi.org/10.1017/S002211200800219X

18

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

Raza A, Rezace R, Gholami R, et al. A screening criterion for selection of suitable CO, storage sites. J Nat Gas Sci Eng, 2016, 28: 317-327
Bachu S. Screening and ranking of sedimentary basins for sequestration of CO, in geological media in response to climate change. Environ Geol,
2003, 44: 277-289

Bachu S. Sequestration of CO, in geological media: criteria and approach for site selection in response to climate change. Energy Convers Manage,
2000, 41: 953-970

Liu G Z, Li Q. Assessment methodology of basin-scale site selection for CO, geological storage under background of climate change (in Chinese).
Climate Change Res Lett, 2014, 3: 13-19 [XIH:E8, 228, SRS 5 T 8 bbb 7 09 A ek AN 7 vk, RURZSAEITFE AR, 2014,
3: 13-19]

Derse O. CO, capture, utilization, and storage (CCUS) storage site selection using DEMATEL-based Grey Relational Analysis and evaluation of
carbon emissions with the ARIMA method. Environ Sci Pollut Res, 2022, 30: 1435314364

Alcalde J, Heinemann N, James A, et al. A criteria-driven approach to the CO, storage site selection of East Mey for the acorn project in the North
Sea. Mar Pet Geol, 2021, 133: 105309

Oldenburg C M. Screening and ranking framework for geologic CO, storage site selection on the basis of health, safety, and environmental risk.
Environ Geol, 2008, 54: 1687-1694

Li Q, Liu G, Liu X, et al. Application of a health, safety, and environmental screening and ranking framework to the Shenhua CCS project. Int J
Greenh Gas Control, 2013, 17: 504-514

European Communities. Directive 2009/31/EC of the European Parliament and of the Council of 23 April 2009 on the geological storage of carbon
dioxide and amending Council Directive 85/337/EEC, European Parliament and Council Directives 2000/60/EC, 2001/80/EC, 2004/35/EC, 2006/
12/EC, 2008/1/EC and Regulation (EC) No 1013/2006 (Text with EEA relevance). Offical Journal of the European Union, 2009. 114135, https:/
eur-lex.europa.eu/eli/dir/2009/31/oj/eng

European Communities. Guidance Document 2: Characterisation of the Storage Complex, CO, Stream Composition, Monitoring and Corrective
Measures. Technical Report, European Communities, 2024

US EPA. Geologic Sequestration of Carbon Dioxide—Underground Injection Control (UIC) Program Class VI Well Site Characterization
Guidance. EPA 816-R-13-004, US EPA, 2013

Chadwick A, Arts R, Bernstone C, et al. Best Practice for the Storage of CO, in Saline Aquifers—Observations and Guidelines from the SACS and
CO2STORE Projects. Technical Report, British Geological Survey, 2008

IEA GHG. CCS Site Characterisation Criteria. Technical Report, IEA GHG, 2009

NETL. Best Practices: Site Screening, Site Selection, and Site Characterization for Geologic Storage Projects. Technical Report, NETL. 2017
GCC. Guidance for Geological CO, Storage. Technical Report, GCC, 2024

Li X C, Wei N, Fang Z M, et al. Early opportunities of carbon capture and storage in China. Energy Procedia, 2011, 4: 6029-6036

WeiN, Li X, Wang Y, et al. A preliminary sub-basin scale evaluation framework of site suitability for onshore aquifer-based CO, storage in China.
Int J Greenh Gas Control, 2013, 12: 231-246

Guo R S, Wen D G, Peng S Z, et al. Research on the Site Selection Guidelines for Carbon Dioxide Geological Storage in China (in Chinese).
Beijing: Geological Publishing House, 2012 [$8 H /=, 3¢, w20, ¢, i A ML ST A e ik A8 R JEat: HBRTHI AR, 2012]
Guo J Q, Wen D G, Zhang S Q, et al. Evaluation and Demonstration Project for the Suitability of Geological Storage of Carbon Dioxide in China
(in Chinese). Beijing: Geological Publishing House, 2014 [3858, 3L, #ARET, 45, b AU LBk B AAE T T 538 TR, dbat:
Hi AL, 2014]

Li F, Zhang Y, Jia X, et al. A method for evaluating the suitability of CO, geological storage in deep saline aquifers. Acta Geologica Sin (Eng),
2016, 90: 1838-1851

Sun W, Liu W, Ren S, et al. CO, geological storage site selection and long-term potential assessment framework based on TOUGH2/ECO2N.
PLoS One, 2025, 20: 0321715

Wang Z J, Tang X, Jing T Y, et al. Site selection strategy for an annual million-ton scale CO, geological storage in China (in Chinese). Geoscience,
2022, 36: 1414-1431 [F4R81, JHZ, T, . H RSB G TR CO M T FsEnE SR M. BT, 2022, 36: 1414-1431]
Geological Society of China. Guide for Site Screening of Carbon Dioxide Terrestrial Storage Engineering: T/GSC 006—2024 (in Chinese).
Beijing: Geological Society of China, 2024 [ El#bFi2: 4. A fUBkAE b7 TREREFE RS : T/GSC 006—2024. Jb3t: o E MR 2E 43, 2024]
National Public Service Platform for Standards Information. Index System for Site Assessment of Geologic Carbon Dioxide Storage (in Chinese).
hitps://std.samr.gov.cn/gb/search/gbDetailed?id=E711ED782A36B4BAE05397BEOAOAED40 [ E M E B AL RS T 6. Ak R
Y FaARA R, https://std.samr.gov.cn/gb/search/gbDetailed?id=E711ED782A36B4BAE05397BEOAOAED40]

Gao F, Xiao L, Zhang W, et al. Low permeability gas-bearing sandstone reservoirs characterization from geophysical well logging data: a case
study of Pinghu formation in KQT region, East China Sea. Processes, 2023, 11: 1030

Xiong T, Zhang W, Cui W P, et al. Studies on the effect of crude oil viscosity to NMR response in unconsolidated sandstones with high porosity and

3461


https://doi.org/10.1016/j.jngse.2015.11.053
https://doi.org/10.1007/s00254-003-0762-9
https://doi.org/10.1016/S0196-8904(99)00149-1
https://doi.org/10.12677/CCRL.2014.31003
https://doi.org/10.1007/s11356-022-23108-3
https://doi.org/10.1016/j.marpetgeo.2021.105309
https://doi.org/10.1007/s00254-007-0947-8
https://doi.org/10.1016/j.ijggc.2013.06.005
https://doi.org/10.1016/j.ijggc.2013.06.005
https://doi.org/10.1016/j.egypro.2011.02.607
https://doi.org/10.1016/j.ijggc.2012.10.012
https://doi.org/10.1111/1755-6724.12820
https://doi.org/10.1371/journal.pone.0321715
https://doi.org/10.3390/pr11041030

38 & 202645658 £71% L1548

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

high permeability (in Chinese). Prog Geophys, 2023, 38: 21822191 [#&5%, 3kAH, B4ET, 45 JEIMATEEXT = L 5 1 B b E AL R4 e 1oy Fr) 3%

WA Y. MbERYHFERE, 2023, 38: 2182-2191]

Xiao D, Huang T H, Zhang B J, et al. Permian karst porous limestone reservoir in the syncline area of southern Sichuan Basin: origin and new field

of natural gas exploration (in Chinese). Nat Gas Ind, 2024, 44: 52-67 [ 141, B HRIME, kA, 45, PU)I| 2 3 1 ALK — 8 R AR fLIR B K

Atz R S RAR SR, RIRI T, 2024, 44: 52-67]

Wang J X, Lei L, Yu Q C. Evaluation of capacity and suitability of CO, geological storage in carbonate formations in basins of China’s mainland

(in Chinese). Carsolog Sin, 2015, 34: 101-108 [EM(@, &, TH . FREGRMREL M2 COMB AR Sl B, P EER, 2015, 34:

101-108]

Zhou H B, Ren G J, Yang Y Q, et al. Reservoir characteristics and hydrocarbon generation potential evaluation of coal measures mudstone in Huoxi

Area of Shanxi Province (in Chinese). Coal Sci Technol, 2020, 48: 164172 [JE 1, AT, A, 55, (VU TE VU X0 R U8 A8 2 FRAF S
TR T BRFBHAHEOR, 2020, 48: 164-172]

Liu K. Theoretical study on critical properties of binary systems with supercritical carbon dioxide (in Chinese). Doctor Dissertation. Beijing:

Beijing University of Chemical Technology, 2002 [XI4. #1If 5 — S Ak — ok R I S BT B IFSE. 2008 30, dbat: dbaifb TR

2002]

Zhuang Z J, Li M, Zhang L Q, et al. Summary of physical parameters of supercritical carbon dioxide (in Chinese). Low Temp Spec Gas, 2023, 41:

8-15+20 [FEIEAR, 20, KA1, 45, MBI A S AL 8enk. (IR 55, 2023, 41: 8-15+20]

Baban A, Al-Yaseri A, Keshavarz A, et al. CO, — brine — sandstone wettability evaluation at reservoir conditions via Nuclear Magnetic Resonance

measurements. Int J Greenh Gas Control, 2021, 111: 103435

Bobek J E, Mattax C C, Denekas M O. Reservoir rock wettability — Its significance and evaluation. Trans AIME, 1958, 213: 155-160

Anderson W. Wettability literature survey — Part 2: wettability measurement. J Pet Tech, 1986, 38: 1246-1262

Young T. An essay on the cohesion of fluids. Proc R Soc Lond, 1997, 1: 171-172

Iglauer S, Pentland C H, Busch A. CO, wettability of seal and reservoir rocks and the implications for carbon geo-sequestration. Water Resour Res,

2015, 51: 729-774

Iglauer S, Al-Yaseri A Z, Rezaee R, et al. CO, wettability of caprocks: implications for structural storage capacity and containment security.

Geophys Res Lett, 2015, 42: 9279-9284

Chaudhary K, Bayani Cardenas M, Wolfe W W, et al. Pore-scale trapping of supercritical CO, and the role of grain wettability and shape. Geophys

Res Lett, 2013, 40: 3878-3882

Iglauer S, Mathew M S, Bresme F. Molecular dynamics computations of brine—CO, interfacial tensions and brine—-CO,—quartz contact angles and

their effects on structural and residual trapping mechanisms in carbon geo-sequestration. J Colloid Interface Sci, 2012, 386: 405414

Mirzaei-Paiaman A, Okuno R. Critical review on wettability, optimal wettability, and artificial wettability alteration in rock-brine-CO, systems for

geologic carbon sequestration. Gas Sci Eng, 2024, 132: 205499

Lv X X, Chen P P, Chen K, et al. Effects of differential diagenesis of deep carbonate rocks on hydrocarbon zonation and accumulation: a case study

of Yingshan Formation on northern slope of Tazhong uplift, Tarim Basin (in Chinese) Oil Gas Geol, 2019, 40: 957-971 Eﬂléﬁiﬁ AR, o3,

& BIZBIRERA 22 e UA R DI <2 AR B 5T, 2019, 40: 957

971]

LvX X,QuY Q, Yu HF, et al. Sealing capacity of carbonate cap rocks: a case study of Ordovician in northern slope of central Tarim Basin (in

Chinese). Pet Geo Exp, 2014, 36: 532-538 [ B&#E, JE 1AM, TLIM, 55, BREREL A 15 2 B P MEIHE——DIE BUR G i b b BB 25 S 431,

FIMSLIGHIIR, 2014, 36: 532-538]

Lin T, Wang T S, Dong J H, et al. Using permeability mechanics behavior of typical carbonate to identify reservoir and caprock properties (in

Chinese). Nat Gas Geosci, 2020, 31: 1139-1151 [#, T4R 1L, FRIE, 55 MARKTRELANS 5 12 FAT WERHIE SRt . SRR AE . RIR

SHERkEFE, 2020, 31: 1139-1151]

Fu G, Hu X L. Quantitative evaluation method of sealing gas efficiency of caprock and its application (in Chinese). J Shandong Univ Sci Technol

(Nat Sci), 2015, 34: 28-36 [, SHJKFE. 35)2 3P AR SA R S PPN 51 B F. IARBHBER 2243 (F SRR AR, 2015, 34: 28-36]

Han Z Y, Zheng X L, Chen J H. Water sensitivity characters of different clay minerals (in Chinese). Hydrogeol Eng Geol, 2008, 1: 80-82+89 [z

B, FVGk, BRARLT. RERS 0 YK SRR . 2K SCHRT TREHBISE, 2008, 1: 80-82+89]

Liang C, LiuJ F, Chen Z W, et al. Study on salt rock creep characteristics of wellbore under high temperature and high pressure. J Por Media, 2022,

25: 51-69

Jia X L, He D F, Tong X G, et al. Geological characteristics and hydrocarbon accumulation model of the upper paleozoic Khuff-lower mesozoic

Sudair Play in the central Arab Basin (in Chinese). Xinjiang Pet Geol, 2014, 35: 369-374 [Bi/NR, fA[8 &, BI5G, 4. dhiThr A Hi K huff—

SudairZH i IR FUARFAE KUK . BT, 2014, 35: 369-374]

Gao H, Pu W. Experimental study on supercritical CO, huff and puff in tight conglomerate reservoirs. ACS Omega, 2021, 6: 24545-24552

3462


https://doi.org/10.1016/j.ijggc.2021.103435
https://doi.org/10.2118/895-G
https://doi.org/10.2118/13933-PA
https://doi.org/10.1002/2014WR015553
https://doi.org/10.1002/2015GL065787
https://doi.org/10.1002/grl.50658
https://doi.org/10.1002/grl.50658
https://doi.org/10.1016/j.jcis.2012.06.052
https://doi.org/10.1016/j.jgsce.2024.205499
https://doi.org/10.1615/JPorMedia.2021040126
https://doi.org/10.1021/acsomega.1c03130

66

67

68

69

70

71

72

73

74

75

76

77

78

79
80

81

82

83

Wang H, Zhang L, Mei K, et al. Recent progress on the research of steel corrosion behavior and corrosion control in the context of CO, geological
utilization and storage: a review. Corrosion Rev, 2024, 42: 435-454

Mathieson A, Midgely J, Wright I, et al. In Salah CO, Storage JIP: CO, sequestration monitoring and verification technologies applied at Krechba,
Algeria. Energy Procedia, 2011, 4: 3596-3603

Metcalfe R, Paulley A, Suckling P M, et al. A tool for integrating and communicating performance-relevant information in CO, storage projects:
description and application to In Salah. Energy Procedia, 2013, 37: 4741-4748

Pamukcu Y, Hurter S, Jammes L, et al. Characterizing and predicting short term performance for the In Salah Krechba field CCS joint industry
project. Energy Procedia, 2011, 4: 3371-3378

Morris A P, Smart K J, Ferrill D A, et al. Production-induced fault compartmentalization at Elk Hills field, California. Bulletin, 2012, 96: 1001—
1015

Lebel E D, Lu H S, Vielstddte L, et al. Methane emissions from abandoned oil and gas wells in California. Environ Sci Technol, 2020, 54: 14617—
14626

Sawada Y, Tanaka J, Suzuki C, et al. Tomakomai CCS Demonstration Project of Japan, CO, injection in progress. Energy Procedia, 2018, 154: 3-8
Tanase D, Sasaki T, Yoshii T, et al. Tomakomai CCS Demonstration Project in Japan. Energy Procedia, 2013, 37: 6571-6578

Seifritz W. CO, disposal by means of silicates. Nature, 1990, 345: 486

Li X C, Zhang Q, Liu S N, et al. Study on the Geological Conditions of Underground CO, Storage in the Yulin-Jingbian-Hengshan Area (in
Chinese). Technical Report, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, 2017 [25/N&, 5k78, XIHES, 45, MibR-i i -1k
LI IR CO, M T HAFH BT A AFRIFTY. AR, i EREEBERIUE 1 1A 0580, 2017)

Shen P P, Liao X W. The Technology of Carbon Dioxide Stored in Geological Media and Enhanced Oil Recovery (in Chinese). Beijing: Petroleum
Industry Press, 2009 [P, BEdE. A LML L S HE R CR A . JUET: Ah Tolk H kE, 2009]

Bachu S, Adams J J. Sequestration of CO, in geological media in response to climate change: capacity of deep saline aquifers to sequester CO, in
solution. Energy Convers Manage, 2003, 44: 3151-3175

Wu H Q, Bai B, Li X C, et al. Analytical model of fluid pressure evolution in the reservoir for CO, geological storage (in Chinese). Rock Soil
Mech, 2018, 39: 2099-2105+2114 [{IHEE, VK, 22/, 5. CO M7 H i 2 I A F 3 AL MU R AT AR, 55 T2, 2018, 39: 2099
2105+2114]

Lauri B. Carbon Dioxide Fluid-Flow Modeling and Injectivity Calculations. Technical Report, USGS. 2011

Lv Y F, Fu G, Yu D. Comprehensive evaluation of sealing ability of cap rock in China’s large and medium gas fields and their contribution to gas
accumulation (in Chinese). Oil Gas Geol, 2005, 26: 742-745+753 [ B ZER), £, Tt HE IS H 352 3 5568 25 G 1R S SRy
TR, 105 RIS HUT, 2005, 26: 742-745+753]

Lv G Z, Bai B, Guo Y C, et al. Measurement of the cap rock sealing capability to a non-wetting fluid with front displacement work (in Chinese).
Soil Eng Found, 2016, 30: 214-218+240 [ B A&, FVK, ZlF, 5. HRTSHE D) 552 3R iR B M 6e 7). + T3Ent, 2016, 30:
214-218+240]

Wu Y N, Yuan H Q, Zhang Y X, et al. Restoration method of fault—caprock configuration sealing evolution stage and its application (in Chinese).
Geol Rev, 2022, 68: 1161-1169 [ MiA%, LU, VA, %, Wi i i B A AL BER A2 vk SN . HUBe T, 2022, 68: 1161-1169]
Liu H J, Tong R C, Hou Z M, et al. Review of induced seismicity caused by subsurface fluid injection and production and impacts on the
geothermal energy production from deep high temperature rock (in Chinese). Adv Eng Sci, 2022, 54: 83-96 [XI%UH, FARER, LA, 55, # TR
PR RATE R MR LR BRI A A I R s . TR 540K, 2022, 54: 83-96]

#hFERt R

ES1 CCUSHAREA
ES2 2010~20244 R RPRZSCO, B H
FS1 CCUSTH KFH

AU L #

> T8 bR L %6 i esb.scichina.com. # 78 AFRF 1 2 4 (it o JR 46 B3R, 1 At R B F A 7.

3463


https://doi.org/10.1515/corrrev-2023-0101
https://doi.org/10.1016/j.egypro.2011.02.289
https://doi.org/10.1016/j.egypro.2013.06.383
https://doi.org/10.1016/j.egypro.2011.02.259
https://doi.org/10.1306/10241111030
https://doi.org/10.1021/acs.est.0c05279
https://doi.org/10.1016/j.egypro.2018.11.002
https://doi.org/10.1016/j.egypro.2013.06.589
https://doi.org/10.1038/345486b0
https://doi.org/10.1016/S0196-8904(03)00101-8

M4 Z b B 2026E58 F71E L1158

Summary for “ =" AT B CO UK Z BRI i bk 5 A RO B PAl J7 %7

Preliminary selection procedure of CO, storage regions and
evaluation of effective capacity of CO, storage in saline aquifers
based on the “Three Key Properties” constraints
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CO, geological storage (CGS) stands as one of the pivotal technologies for achieving China’s “dual carbon” goals of
carbon peaking and carbon neutrality. This approach offers a significant means to effectively reduce atmospheric CO,
emissions, thereby mitigating the greenhouse effect and contributing to global climate change mitigation efforts. As one of
the world’s largest emitters of CO, and the foremost consumers of fossil fuels, China possesses substantial potential for
CGS deployment, indicating broad application prospects of CGS within its territory. However, the pathway towards the
large-scale implementation of CO, geological storage in China is fraught with significant challenges. A primary area of
concern lies in the assessment of CO, storage potential and site selection. Current methodologies exhibit critical
limitations, characterized by either too simple or too complicated procedures, incomplete consideration of constraining
factors, and insufficient evaluation accuracy. These deficiencies necessitate the urgent development of a scientifically
rigorous and systematic assessment framework to underpin the practical engineering deployment of CGS projects.
Addressing these critical gaps, this study proposes an innovative evaluation methodology for CO, geological storage
predicated on the constraints of the “Three Key Properties”: injectivity, sealability, and stability. The methodology
systematically explores the essential elements governing the assessment of these three properties, which form distinct yet
interrelated dimensions crucial for successful CO, storage: Injectivity—Governs the technical feasibility of successfully
introducing CO, into the target subsurface reservoir formation; Sealability—Ensures the long-term integrity of the
geological seals (i.e., caprocks and other sealing structures), preventing the upward migration of injected CO, and
safeguarding surrounding environments (including groundwater resources) from potential impacts; Stability—Guarantees
the geomechanical integrity of the storage complex over a sufficient timescale, preventing caprock fracturing, fault
reactivation, induced seismicity, or land surface deformation that could compromise containment or safety. These three
properties exist in a parallel relationship, each representing a fundamental requirement for secure and effective CO,
storage. Injectivity determines operational feasibility, while sealability and stability collectively underpin the long-term
security of the stored CO, plume and the protection of the surrounding ecosystem. The effective storage capacity of a
potential site is the direct manifestation of its CO, storage potential under the synergistic constraints of “Three Key
Properties”. This capacity metric is paramount, as it directly determines whether a specific project can meet its designated
CO, sequestration targets. The core contribution of this work lies in elucidating the imperative for synergistic analysis of
the “Three Key Properties” when evaluating the CO, effective storage capacity. A comprehensive assessment cannot treat
injectivity, sealability, and stability in isolation; their interactions and mutual constraints must be explicitly evaluated.
Therefore, an integrated framework that concurrently evaluates these properties and their interdependencies is essential for
deriving a realistic and reliable estimate of a site’s true CO, storage potential. Through the development and application of
this “Constraint of Three Key Properties” methodology, this research aims to catalyze the transition of CO, geological
storage in China from the realm of theoretical potential assessment towards practical engineering application and
commercial viability. The establishment of a robust scientific foundation for site screening and capacity evaluation is
critical for de-risking investments and enabling the deployment of CGS at the scale required to make a significant
contribution to China’s ambitious carbon reduction objectives. Success in this endeavor will not only serve national
interests but also represent a substantial contribution to global efforts in addressing the pressing challenge of anthropogenic
climate change.
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