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Abstract: Based on the mechanism of CO, geological utilization and storage technologies and the international authoritative evalua-
tion formulae, the methodology of theoretical potential assessment at the sub—basin scale is proposed in this paper, and the solutions of
key parameters are provided. Meanwhile, with the Sichuan Basin as a case study, the theoretical potential of depleted oil CO. storage
and CO,—EOR, depleted gas CO, storage and CO,—EGR, unmineable coal bed seams CO, storage and CO,—ECBM, and deep saline
aquifer CO; storage are evaluated respectively. The results show that the total CO, storage potential of deep saline aquifers and depleted
gas fields CO:; storage could reach 154.20X10% and 53.73% 10% on the average. Because of good traps, high degree of exploration and
good infrastructures, depleted gas fields provide a great chance for carrying out demonstration or industrial CO, geological storage proj-
ects first for the CO; resources located in the Sichuan Basin. The methodology of potential assessment of CO, geological utilization and
storage technologies has great exploring significance for sub—basin scale national potential evaluation and project planning in China.
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Fig. 1 Division of geological structural units in Sichuan Basin
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Table 1 The value of EXTRA with
API different gravity

EXTRAE/% API i
5.3 <31
1.3(API-31)+5.3 31<API<41
183 >41

2 b HHETE AR S CO.~EOR W 1iPAh
2.1 HMEFE
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API=(141.5/S)- 131.5 (3)
K Geo, von T COLBRALAT IR 3 5T 5 47
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Table 2 Four EOR cases with different
depths/pressures and API gravities

WREE API Py, 1% Puco, 1%
>35 100 0
<2000
<35 66 33
>35 33 66
>2000
<35 0 100
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Table 3 Storage potential of CO, geological storage in depleted oil fields

Fa1 HT 00IP/10°t JEIM# kg m® JFUMGERAATUM B(-) JES/MPa JREE/C po, /(kg-m®)  E, G /10%
NP REX. 0.58 850 1.18 2126 6442 71263 0.75 0.57 058
JNALPREE X 0.17 850 1.18 2126 6442 712.63 0.75 0.17  0.17

it 0.74
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Table 4 CO,—EOR geological storage potential

s #ot AP EXTRA % P, % Py /%  E, Ge _pon /10t
JIFP X 3497  10.46 33 66 075 0.16
NG TFHEIX. 3497 10.46 33 66  0.75 0.05

&t 0.21
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Table 5 value of CO,-EGR for different

sedimentary basins in China
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Table 6 The values of R, ,, of different types of coal

2 Reo jen, c
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KB 10 0.67
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QTN 6 1.00
S 3 0.61
JIEL g 1 0.55
FEAE 1 0.50
I A 1 0.50
TR 1 0.50
TCHASEE 1 0.50
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Table 7 Storage efficiency of

unmineable coal seams
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Table 8 Storage potential of CO, in unmineable

coal seams and CO,—~ECBM in Sichuan Basin

G\.IN pt,thh\ G(.H‘/ loxt G\.U,—L( BM /loxt
HIX o Ruvg/uh C ) . -
/10°m’ /kg'm” Pso Ps
JIFEEL 5084.57 1 0.50 1977 3.72 1.86
Jilir 3471.40 1 0.50 1.977 2.54 1.27
At 6.26 3.13
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Table 9 CO, storage efficiency coefficients Eqine

at regional scales of USDOE

A Py P Py
o=k 1.2% 2.4% 4.1%
Mz 2.0% 2.7% 3.6%

TR 1.3% 2.0% 2.8%
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Table 10 Veto over key factors of deep saline saquifer

CO:. geological storage prospective areas delineation
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Table 11 Storage potential of different reservoirs

for deep saline aquifer CO, storage

fiti)2 HE ) Po/10%
YESRA (1.29~9.30)5.40
B 49.39
2500 Bt 55.40
7S B 39.19
FRITA (2.44~4.88)3.66
AXIES: (0.10~1.36)0.42
£ (0.14~1.12)0.37
F 4 0.23
MiEz4 0.14

At 154.20
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Fig. 3 Prospective areas for deep saline aquifers

CO:; storage in Sichuan Basin

6 4 it

=H

AIHRAG N THERZHRE L, Cco.m
TR 5 A0 D13 AR O s SO B S IR
(B XF TR 3 3R 177 5 CO.—EOR i<,
H 1 )55 354 47 5 CO,—ECBM /N 1] SR 8 J2 b i 3 47
5 CO,~ECBM, Ref 7t 3 1| I © A Ak b o fif
BRI R 1 PPAL PR B — DR R . X TR
IKJZE CO BT EHAF | N 3 5 b T i 35 )2 H B A
FEEEBAGEESAE K SO T A b 5 2 a4
4, P g HH Az 5 X I J A7 0 1A, A S
o R B

P IR 1P AL A5 S 2R B, 00 )1 Za b R FH e
K Z CO. Hb Jit 3 47 2 AR W J7 ) K, W12 (H 3k
154.20x10° to ZEHBPFRRAR BRI FEE , FIH CO.
RS B A, P S23E COLBHE 53.73%10° ¢, 4N
KA CORMTIR I REA , AT CO. HHHF
33.85x10° t,

®12 BKBEHAHGFRZRE CO.HFEN
Table 12 Storage potential of different prospective

areas for deep saline aquifer CO, storage

X [ X WX VX VX VI VI VX

T AVkm? 9067 7012 19732 7360 125 7731 342 1714
EIFEE /10 45.68 1274 58.55 17.94 0.03 1637 0.48 2.41
(BT AS JIPEL Jij JIZR

JAE )| Z3 R K )2 COL L BT 371 )
He R (0 i TR 2 P Ak s, HL Bk = FEAE i S
iS5 EORE TR A AR i, S K )2 B A
R LT RAG v 22, W] RE R TP COL TR BEwHE M) 3=
B Wk R AR A R R A e PR AR S
| ARAR NN iR S 1 ) T 1
S R P A 8 T C O, b TR 35 77 5 A S PR A
AR T R RTELZ

g o AAFRAE LA FHAL
BN AR RAFLAK ERKFFIRIZAL
P FASE A SCAR 3k 08 2 5T

S 30k

(VK 22N, XNAEEE 55, rp [ COL M R HERCIR I 2 1 Lo Ay
TE]). A 1225 TRE2ER, 2006, 25(1):2918—2923.
(207 [ 21 T R . B =R AU R AL R PP A s
rhE AR B AR TP RS D M. bt Bl A, 2014,
[BIak UL, SCA, 2 Wk, 4. P E COLMBBTHRAE A4 30T B 5%
FE[]). MBI AR, 2005, 24(12): 1107—-1110.

[4]XVFERE, 22N, FIVK. i E COLIE Z B R Rk ). A
T2 5 TRR2AHR, 2005, 24(16): 2947 — 2952.

[5IXIRERE, 2=/ N, Jy i, 45, i B RAR S COMRAE A ) 2017
0] A 1%, 2006, 27(12): 2277-2281.

[6]7% /N, XAERE, DK, 55, A ERRER K % 7K )2 COL MBS X
BOREE(). 0 15 5 IRRAAR, 2006, 25(5): 963—968.

[7]Guo J, Wen D, Zhang S, et al. Potential and Suitability Evaluation

of CO, Geological Storage in Major Sedimentary Basins of China,
and the Demonstration Project in Ordos Basin[J]. Acta Geological Si-
nica (English Edition), 2015, 89(4): 1319—1332.
[8]Wei N, Li X, Fang Z, et al. Regional Resource Distribution of On-
shore Carbon Geological Utilization in Chinal]J]. Journal of CO, Uti-
lization, 2015, 11: 20—30.
[9]Li X, Wei N, Fang Z, et al. CO, Point Emission and Geological
Storage Capacity in China[J]. Energy Procedia, 2009, 1: 2793—2800.
[10]Dahowski R T, Dooley J J, Davidson C L, et al. Building the
Cost Curves for CO, Storage: North America. Technical Report.
IEA Greenhouse Gas R&D Programme, 2015[EB/OL][2016—08—
03]http://www.globalcesinstitute.com/publications/building— cost—
curves—co2—storage—north—america. 2015.

(10 T o B Oty B U s B 0 0 A5 & A il R AR BT
MM At PEDCHL AL, 2010,

[12]Goodman F, Hakala A, Bromhal A, et al. U. S. DOE Methodology
for the Development of Geologic Storage Potential for Carbon Di-
oxide at the National and Regional Scale[J]. International Journal

of Greenhouse Gas Control., 2011, 5: 952—965.



536 45 i 6 ]

ARG U IS COMUTTR T 5 BRI 11T 1095

[13]CSLF. Estimation of CO, Storage Capacity in Geological Media
(Phase), Prepared by the Task Force on CO, Storage Capacity Estima-
tion for the Techincal Group of the Carbon Sequestration Leadership
Form[EB/OL](2007—06—15)[2016—08—03].http://citescerx.ist.psu.
edu/viewdoc/download;jsessionid=5F350840888988FDCA7AD
A39EBO2EF362doi=10.1.1.352.8121&rep=rep1&type=pdf.2007.

(41T R I R ) MRS 2. (P EMAEIFRE - BT
= PHRIARO M. JEaT Al Tl AL, 2011

(5] FE - BRI GRS AT A, R ERR TEBEIE [M).
dbnt s A E R L, 2000.

[16]Reeves S R. Assessment of CO, Sequestration and ECBM Poten-
tial of U.S. Coalbeds[EB/OL][2016—08—03]https://www.osti.gov/
scitech/biblio/923256. 2003.

[17]Nicot J P. Evaluation of Large—scale CO, Storage on Fresh— water
Sections of Aquifers: an Example From the Texas Gulf Coast Basin[]J].

International Journal of Greenhouse Gas Control., 2008, 2: 582—593.

[18]Zhou Q, Birkholzer ] T, Tsang C F, et al. A Method for Quick As-
sessment of CO, Storage Capacity in Closed and Semi—Closed Sa-
line Formation[J]. International Journal of Greenhouse Gas Con-
trol., 2008, 2: 626—639.

[19]Birkholzer ] T, Zhou Q, Tsang C F. Large—scale Impact of CO.
storage in Deep Saline Aquifers: A Sensitivity Study on Pressure
Response in Stratified Systems|[J]. International Journal of Green-
house Gas Control., 2009, 3: 181—194.

[20]IEA GHG (International Energy Agency Greenhouse Gas R&D
Programme). Development of Storage Coefficients for CO, Storage
in Deep Saline Formations 2009/13[EB/OL][2016—08—03]http://
www.ieaghg.org/.2007.

[21]Bachu S. Review of CO, Storage Efficiency in Deep Saline Aqui-
fers[J]. International Journal of Greenhouse Gas Control., 2015,

40: 188—202.

2 02 02 0) ) ) 0D ) ) 0D ) G) ) ) ) ) ) G) ) ) 6D ) ) 6D G) 0D 6D G) G) () () G) G) () () () () () () ) ) ) Q) Q) Q) Q) ()

(FUEHR)FE 36 EETHERME

PR T 0 AR S0 Ml X L S TR AT T IEL v eeeemeeeeeeee ettt WA
%mt&ﬁ:%ﬁﬁéa‘%lﬁkm%&/ﬁ\:j{iﬂﬁgﬁaﬁk .................................................................................... %—\H;%?%;
JEA B S H D L A HE T A TR T A P A HUBRACERFAE SRS BESL s % a%
FISR LI DS A7 3 L MBI R KA L ST U-POAEI EBRILRE SRR e T
HECTIRADN TR INE I AT A IR E MR T S eereereeeee e ¥ A
RELWHALZ &R KRR SN A LA-ICP-MS §i47 U-Pb 4EIE S HMB TR SC vovveeereemeneeniiineeenens I AAF
ﬁgﬁ?mgﬁﬂ%kmﬁﬂgﬂrj{hﬁiji@ ................................................................................................ Z‘szff};;‘%;
e v M AR G B v B L T

lﬂé Q %ﬁéﬂ*ﬁﬁéﬂ%&gﬂﬁfﬁ}% %E U-Pb ngﬁgiﬁﬁ ............................................................ 1) ;H::g‘%;
AL 525 L e M DK 0 LA T MR AR SRS B A SO B R B L oo EERF
R PG A G 45 LA TCP—MS B U—Pb A IR RE XL ooeeveeseeosssemssssss s HEEE
AR LA B BE T SHIRIMP 85 41 U—Pb A 4 AT MR AR A7 Lu—HER L AR MR X ovveeeroeee e
VPO R I VR VTR 21 S 1 R A 5 B3 B R AL 2 R AE BB B v i &5
FEPGUE L2 B AR AC 2 HERAL AR JL A AE T e EX P
ST LTI AT LU ML A T AT - vveeeeee e kR
T AT A5 5 U A AT s DX 8 7 T 15 Bh S R AA 8 B PRI BRI FRS tRIVE T veeeemeee e B
Feazgzi ARG EE B RIS T R A AR B RRY R I ILET S ceeerrrrrre et S
}F\E‘ﬁ’élﬂ_j‘RE H %Aﬁﬂ%ﬂw‘%mﬁf*ﬁﬁ&#jw‘ﬁm .............................................................................. /é. ;}3%
S RAE SIS IR R IR L LT S e SBSR AE

Z R M S R R b—Sr [A (7 AR C22 15 S Pb [AfTZHERILZZERE veervveeerrmeeemmeesnneesniiee e e IXAE



