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Abstract: The geological storage of CO, in deep saline aquifers of sedimentary basins is the main way of CO,
storage and an important means to achieve carbon reduction goals on a large scale in the short term. The
Qingjiang Basin has developed high quality deep saline reservoirs and cap rocks, which have the potential for
CO, geological storage. However, there has been no systematic study on its storage geological conditions and
potential in the past. By the date collection, field investigation, and testing analysis works, a comprehensive
study was conducted on the geological conditions of CO, storage in the Qingjiang Basin. Embedded analysis
was carried out on the characteristics of reservoir-cap conditions, fault development, hydrogeology, geothermal
geology, etc. Using the storage potential calculation formula recommended by the Carbon Storage Leaders Fo-
rum, the CO, geological storage capacity in the Qingjiang Basin was evaluated. The results show that there are
two sets of reservoir-cap combinations suitable for CO, storage developed in the deep part of the Qingjiang
Basin: in Cretaceous, the glutenite of Hekou Formation is the reservoir, and the argillaceous rocks of Tangbian
Formation is the cap rock; the glutenite of Lianhe Formation in Cretaceous and the first member of the Xinyu
Formation in Paleogene is the reservoir, and the gypsum and argillaceous rocks of the second, third, fourth mem-
ber of the Xinyu Formation is the cap rock. Well rock character and mineral composition conditions has been de-
veloped in the reservoir, with high porosity and permeability; the advantages in the cap rock has been developed
with dense lithology, low porosity and permeability, and high breakthrough pressure. The main control fault of
the basin has little impact on the strata deformation of the basin after its formation, and the development scale
and fault displacement of secondary faults are not significant. The saline aquifers has hydraulic sealing effect
and has no hydraulic connection with surface water sources. After preliminary assessment, the effective CO,
storage capacity of the deep saline reservoir in the Qingjiang Basin is 3.93x10° t, which is of large storage poten-
tial, and can be used as a geological disposal space for CO, in the Poyang Lake Economic Circle in northern
Jiangxi.
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Fig. 1 (a) Regional geological map of Qingjiang basin and (b) structure outline map
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SRR, B R 552 R WEE T 9~ 12 MPa, YEii 41
T Z R SN 11 MPa, I8 F Al 35 P i Ak v R
11 1000 m. 75 H P 32 24 1 B DAL O PR B — A T
100~300 m, iz /N F 35 )2 BEIE ol 3P AHE S . PRI,
R I VLA M 55 2 B R AT Y A 4 A

23 HIREZEHIE

TH VLA M R T T 240 i AR AT R R 2, 4%
ETWRMBNREWZ(E ), EHETHRN
MR S ) R W R, B T T L R
P e A AR A A, IR AR L B S A i
T Bl BT R A RIS [r] U 306 v, 7 2HE 1Ly i ) K A
W7 63 B 7k S5 1 5 T BT T 4, ) 3t DT RRURN S
FEHIVE R, B a2 5 R & AR B s sl 4 . BRI,
27 2 ) 3 T T A G R R A, 2 T
Ji R b 2 5 S TE A KB ), o 4 b R e K 2 A
CO, M/

3 AR G T 42 A v A R G B A B R R R
b LREBRR, S LM LR R (RRE,
2006), FrAARHE— K E, FEA T g M BEH R
B FRWTEA AT, MRS NE. NEE 7E [, 304> 5 NW £ [1],
Xt 7 M OB B R AR Y e M o T T A A
R, IF DU W2k 3, 22 B0 S8 24 W7 R 55
/N, — Bk 100~200 m, /)N T 71 55 2 R B W 2E A
PR AU o) A X e e AT — AR S T B A A R (A I8
TKEE, 2018), A X CO, Hi i B 752 M 5
24 KBRS

T VLA b UK 2 LA B A 2 o B, N2 & —
EHBEK R, N CO, # R E FEIR AL T 1 R
T o W VLA M TRAB RK 2 A B 3.32~78.84 ¢/L,
K2 A B 2 A AL R AE, 43 4% HCO,—Na-Ca A |
Cl-Na &l | C1-SO,~Na-Ca &I %5 (MI7T. 9% 5%, 1980), Bk
FIETFEUKE.

TR VLA b B AR 15 T2 A AN X FR 1) A8, TORR Al
A H e TR AT, e S IR P L R AR A B RRAE .
R K Bl 1 S A s . I AR e e, G AR)
B i 2 R T LR, B lUi ROK TR AN (R T
KRS, T H T K Z8 X5 H e U A b $ O
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Fig. 9 Fault occurrence map of the Qingjiang Basin

IR A B RRE KR, T AR SR, i
KR X, Bk Sy EEEE, BR LSS CO, b
JEEE . WF5E X AR R K R 32 B R s T, kO A
DU R A A ZEFLBUK, OH K IR -5 R R K 2 =22 ) %
HEZEHUFERKZ, NEKKITBR, W UK )Z
7 CO, RS 1l KW= A 500
25 MR G

SN CO, Hb J5 58 77 19 b A8 b 50 2% 17 A 335 K b 34
i b IR BE A, X T AR AR U, K 2 SR A
(B /N AT BT CO, MR B 7 (B3R 45, 2014), J2
PEAN 25 V% SRR BB SRR RS, 2012) o AR
P S BR 25 (2001) Y I 2, Y178 45 K b 307 S A Ry
57.8~101 mW/m’, Ji5 1T % 3 J& i K i $49 Ky 58.6~
79.2 mW/m’, - {E N 69.32 mW/m’, i V14 H b R
T B I, MR BR S 2.2~2.8 "C/100 m, -2 1 I 456 i
2974 2.5 "C/100 mo Z5 A K Hb ARG R 1 T B (B 1)
T, TR VL 35 b b A b B AR R AT, SR BNIR VS ZE B
HE (SR PR AR AR, 2012; #E0R 4F, 2014), i & JF & CO,
WA

3 EAFHET

3.1 HEAZE

%7 (JFK 2 A AR Hb T 35 A7 7 10 4 R 4
) (DZ/T 0474-2024), A KBk 5 4740 5 N\ i 3% (CSLF,
2007) $2 H B i T B A7 P AY BEE T O vk, BT

FRACIRZS T, B4 38 V12 b R B /K J2 0 A A 5 7K SC
T R A, CO, B 32 B 5% 1B R 4 4 7 S i 1 A7
R 2 78 (kS 45, 2009; 1 & R S, 2024), B
AR TR FR K A 2 o 5 43 LB 2 Ta] T T 24l CO, it
AR, o5 — 43 FL B 2 8] I B %5 A CO, K o 45 o %
TR TR N B A 2 5 S B, SRR £ i A
(5K VK55, 2019) . 28 g VT bR fr) 3b DX (5 7K 5 45, 2022)
S b, (FE IS ) 45, 2024 ) 45 Hiy X 44 A5 A i 1)
RS, 16 T IX 8. A% . B bR X 9 A0 77
CO, W I (SR 55, 2014) .

Mco,r = AViyap X XS oy XpCO:r/103 =AXHXpx

S cou ><Pc02r/103 (1)
K Mo, A CO, TE 2 H B BK % )2 Hh o 4l

A RIS E, 10° 6 AV, AT ZE b Py #4 JBOK it
JARRT, 10° m’s 4 SRy UK G )2 20 A AR, km?s H R )i
KA JZ VR, my o N UK R A A LB, %;
S co PR It 5 Bk P A B CO, AL, %3 pcoy MR
TSR 5T CO, %, kg/m’,

Mcoua = AXHX@x(p' X% = p'X{%)x (1= 5 co,) /10° »

AXHX@Xp' XReo, X Mo, X (1=S co,.) /10

2
A Meo,ah CO, TE 7 1B K % )2 Hh i i

B RIS, 10° G 0" IHbZ KB CO, A
W, kg/m’s o AW G MR KT % B kg/ms XC0
Hb )2 KB CO, M NS (7 22 7K ) SF- 359 S5 2 0 B, e
X7 R JE G CO, o M2 K 1 -2 5 4 U, %; Reo, M
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CO, TE K JZ (IR R E , mol/kg; Mo, 9 CO, BEIR &,
HUHE 0.044 kg/mol.,
Mco, = EX (Mco,r + Mcoya) (3)

K Meo, P 7 b VR T8 JSK it J2 B4 A7 1 A 2 fH,
10° t; E A A R B
32 SEEBUESW

WKIETE LA T ROk )2 . 5502 & B 15 00 B
FEVE 7 0 J7 3%, 43 ) SR T 2 b Uk G 3 PR TT
KABZ CO, B,

(DAEJZTRL(A): AT, DL A v ot
fift )2 53 A5 (0 TR RRAVE S TH SRR o v o TV 4 4 £ 2 T
FUR 1612 ke, JLH R AT % 2 LR 640 km®, R
WT B G 2 T B 435 k',

()G 2 (H ) G545 N it 2 19 IX B 28
A3, T840 I S 1 i U2 R A, BT S (B N
ZAG IR TSR . X AT R B AR D 1 UK A 2
TR RE b 2 L 04 EL 3], P EZE 564 0.1(Li et al.,
2005) . Ak, BT Ay Al — B it )2 )5 B B A 100 m, 3
1o 2EL i J2 V5 5 UL A 40 m, 0] 11 20 K 2 S 249 J5E B B
&>~ 80 m,

(3)FLBREE (@) : SR -2 AL I EE AR 3 451 SRk i
AT AFLBRE . W04 LR E R 10.85%, 3%
T 20 B - 2 FL R 10.10%, B4y 41— B Y F X FL B
JER 11.01%.

(DO Z T CO, B (peoy ) : TEWCER FHES.
A5 BB F X b T J32 R0 1 P p B 1) Stk b, OS2
B4 7 27 R A 15345 3 V2 04 W B R0 s, R A 1
PR &AM Z T CO, 1% B (R JITIN A, 1999) . £
AT, v S MR A B R — Bt )2 250 F CO,
) %% i B 505.65 kg/m’, 3% fof 40 6% )2 4 144 T CO, 1)
% 15 U 640.84 kg/m’, ] L2445 J2 45144 T CO, By %
JE HUE 659.19 kg/m’; 63 AL HF W) 1AL A% 2 500 F
CO, %5 & 601.38 kg/m’; B ¥ W7 a5 ¥l 11 240 it 22 2% 2F
T CO, 1% B U 487.12 kg/m’,

(5) VB 33 0 I 9 B 1A A CO, AR N EE (S o) :
H4E Holtz et al.(2003) #2 H Y2255 245K (S 0,,=—0.313 6
In(@)—0.1334)3H5. Hh, o A& TP 2 Hu i 211
FLBREE . 254 2502 P FLBRE T3, B R — B
TR 30U I 1k BT 1 CO, YLD B g 55.85%, T4 fuf 21
) CO, B 18 A1 EE A 58.56%, 111 141 /4 CO, Ay 4 A
M 56.31%,

(6) K Z Hh CO, WStk FE (Reo, ) : CO, 5 i i

JE TR 2 VAl B A B 1 S S R, A R A2
JE 7. U EE DL R M 2Kk I R e, SR P AR (72 R (5
AR, 2022; MREESE, 2024) o B AR (E L 1T A 45 R
A R MRS AR A — B R T CO, R 0.771 0
mol/L, 3 faf 2l fifg |2 H CO, ¥ it £ 4 0.881 0 mol/L, 71
F 26 JZ2 v CO, 147 i 5 40.969 2 mol/L; b 3 4} Bk
AT 2 A JE v CO, W i BE 4 0.802 4 mol/L; [ 5
Bt 1] 11 41 )2 CO, B % R 0.725 0 mol/L.

(7)) iy 1 JZ2 K 04 73408 B () = B 5% IX 3 JE TR
JRK 2 B R, 225 0 AR 4 56 (WRIEESE , 2024),
% RJSOK A Z IR A, Gi—BUE R 1050 kg/m’,

(8) A RUFREL(E) : HiAH 5 SCHR BB FIHT AW 9E 22
B (R A SR 4, 20145 TK UK EE, 2019), &1 X 73 H 2% 1) 3
TR, B 0.024 M A SRR
3.3 HEEIESH

MR A8 T VL 2 ) 3 5] 315 O (1L 2), DA A bk —
Gy v S AT | GRS | e BT B T
TG, MR IEOK A ZE S A SO, o ME A TR A 2
ARG T 12 3% A 2 RUR AR ] — B, LI Rk ety .
TR WT B A OO D A B A . BT RS S BORE
SIRTEE AR, ARBOCCH TR S BORE (£ 1) .

P45 3 7, 15 V48 kb rp e [958 2 TR K )22
CO, B i & 17 3 4 133.13x10° t, A 3L H £ 1 N
3.19x10° to oo, 7 1120 FHr 4y 41— B B A7 A Y,
A S 2 T 3 Ay 4 B A B AR CO, g B
H19.71x10° t, A & 7 R 0.47x10° t; 7 ¥ W B Ay
CO, HISE A7 H N 10.91x10° t, AR EF =4 0.26x10°
to Vi VLA IR UK 2 B AR, Bk Co, #in
B IR E] 163.75%10" t, A sk EHAF B Ry 3.92x10° ¢,
o U1 15 RSB K2 CO, A R B 7 ey, RO
T AHH Y T ST B Y (35 2, B 10) .

HI T VLA M IR R AL AL IR D, 2B R T
BhiAL . M ERRE SN S HOT I T UK )2 CO, M
AT S0, 385 S 80E i 4 50 A ST AR 4
B AT HUE, VPR B T i — D . (A5 ]
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i, R 2 SRR & — e AR, W8 ) T 45 2R
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Tab. 1 Calculation parameters for CO, storage of the deep saline reservoirs in the Qingjiang basin

Yt by L wEE bR opwa POREIRE ey PRIRR O COMEIER
i 4.5 B e o (m) () IO o ety (g AT IEIE AR
T i BE (%) (kgm™) (mol-kg™)
I 114 80 10.85 5631 659.19 1050 0.969
e o [ A TEfT 4 1612 40 10.10 58.56 640.84 1050 0.881
WA — B 100 11.01 55.85 505.65 1050 0.771
AL HB S e JE S| 640 80 10.85 56.31 601.38 1050 0.802
T T 7120 435 80 10.85 56.31 487.12 1050 0.725
x2 BHIIAMREBRIKE CO, HER
Tab.2 CO, storage scale of deep saline aquifers in the Qingjiang basin
U 1 B 7T it )2 WA AR (107 W B AR (107 I E AR (107 HAE AR (107D
I 171 40 51.94 2.74 54.68 131
rh e (4 7 E A 4 24.44 1.10 25.54 0.61
Wdl— B 50.12 2.79 5291 1.27
AU H Ak 4 IES | 18.81 0.90 19.71 0.47
T I T B T H 4l 10.36 0.55 10.91 0.26
Hit 155.67 8.08 163.75 3.92

-

E AR

WPEHE ) gt ¢
231 55w A (km?)

[~ s s 3473 A7 i (10°)

0 20 km
1 ]

E10 EIAM COo, HEBNNH
Fig. 10 CO, storage potential distribution of the Qingjiang basin
A5 AR LA RN RS )= FE 2 20 98 B 26 5 (2) TH VL2 1 11 Z200) 120 | 3 ff 2R 3 208
JZ, FRERER AL L R AR BB A R A R BOa TR W A SR AR, B B ) FL B
B = = B E AR RRZ . JERNS 7%, M RINARMFRA ., =, WA
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UP R R A g W R A A TR B X b 2 AR
B TCHRE R, IR W7 58 % B RASE . T AR, A
AW EXS CO, B MmN H KB T 55,
H KN EEAE, 5 RAKIETCK IR . K
TR M L 24 S R VL A M O A i, LA
JEGRR IR S 1F R o DRI, 3 YT 2 S R K 2 S
CO, Hb T 5 £ iy FEAR I b

(3) T VL AR MR ROK % )2 CO, AR 4 >
3.93x10% to Horr, v e M A 45 2B o 3.20%10° ¢,
JEEBRIE T A 0.47x10° t, BEFRWTBHE A 0.26x10% t, &L
UREHAE TS 335, AT Sy s A A 380 B 425 1 Rl v 4
HEFEJE b B A5 ]
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