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2 Fith S5 47 B9 671 AlFFolA SRE YA AFFHE PFO R £27) BAIBMMICP) AlFE 33t 3
= 72 H BAR S 719 SIS 712 8E AFA 2 grlstEnh AlF ARet P ARE BEUE QY Y ke
AEHL ti & A=A A RS FHE 7, 35 7] £F, 358, T, 354YYE, e ¥y, Sy S st
EZE CO- A R A - Aol th W& A S A8t mARA] 483k 18 7Fs CO, E A 715 &olE
Andstar, Arr-e 23 E A E o83 AT E 71E4e st 4 23, BE ARA 1 um o]5te] thie 350
T TS FHUE AR oY, 35 A7) FE} Ule uho] A2 F=9 A2 vle2 AlFEER A 9t oA/ o] FlE i
SEAYS T 52 0.2~36 MPa 9ol £E3HFAL, E9HF=2 oF 75~283 MPa2 Ut A2 BAT At 522 #
A7} Fek. 53] G-13} J5-4 A|8+= 283 MPaZ 7Hg &2 S04t A 518 CO, 715 #0191 6,012 mE Hof L7t 7184
< Uehd §H, J1-1 AlR& 75 MPa2 @ S 4 CO, 7% #£0I9l 1,586 m2 7|UA FoF 17keg B7hE ¢k
COx-g== A9 FH 518 CO, 715 &0l oF 1.586~6,012 m &, AF-A5 ANA Y 38 7hs A 715 =ole of
2,157~8,175 m E0. 2 AP H U ANEA 0 2 gt Y2 CO, Aol 2eet 784S Holuh, AlF3d 3= 72
3 B 5449 3344 o) B o] AA CO, AR A Al AliEshe §71Y F717F 87-H

FRO: HHIHES, FHY, +2F ZH2Y, CO, 518 7|5 =0/, Xtf+H

ABSTRACT: Mercury intrusion capillary pressure (MICP) analyses were conducted on caprock core chips obtained from seven wells across
four exploration blocks in the southern offshore Korean continental shelf. Caprock intervals were selected based on well logs and lithofacies
information, and representative-depth samples were analyzed to determine pore-size distribution, porosity, permeability, pore-entry pressure,
threshold pressure, and breakthrough pressure. Contact angles and interfacial tensions for CO,-brine and oil-brine systems were applied to
convert capillary pressures into allowable CO, and oil column heights, and caprock sealing capacities were compared using the relationship
between free-water level and water saturation. Although pores smaller than 1 um dominated the total pore volume in all samples, the distribution
of pore sizes and the relative proportions of nano and micro scale pores varied significantly among wells, indicating strong heterogeneity
in pore structures. Pore-entry and threshold pressures ranged from 0.2 to 36 MPa, while breakthrough pressures varied widely from
approximately 75 to 283 MPa. Samples G-1 and J5-4 exhibited the highest breakthrough pressure (283 MPa) and maximum allowable CO,
column height (6,012 m), indicating excellent sealing capacity; in contrast, sample J1-1 showed the lowest breakthrough pressure (75 MPa)
and minimum CO, column height (1,586 m), suggesting a potential weakness in capillary sealing. The maximum allowable CO, column
heights for the CO,-brine system ranged from 1,586 to 6,012 m, whereas allowable oil column heights based on breakthrough pressure for
the oil-brine system were higher, at 2,157 to 8,175 m. Overall, the caprocks of the southern Korean continental shelf exhibit favorable sealing
capacities for geological CO, storage; however, substantial heterogeneity in pore structures and capillary properties among wells highlights
the need for spatially refined caprock assessments in storage-site design.

Key words: South Sea Continental Shelf, caprock, mercury injection capillary pressure, CO, column height, free water level
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Fig. 1. Lithology log by depth of O, G and J2 drilling well.

Table 1. Drilling cuttings obtained by drilling well and depth of acquisition.

Block

v

\%

IDZ

VI-2

Borehole

P

G

J1

13

15

B

945

980
(G-1

1,088

1,280-1

1,586

2,480~2,490
(B-D

948

1,180
(G-2)

1,145

1,280-2

1,680
J5-4)

2,740~2,745
(B-2)

951

1,380

1,178

1,290
(13-2)

1,730
(J5-7)

2,755~2,760
(B-3)

Cuttings sample
acquisition depth

(m)

Cuttings sample
name

954

957

969

972

981

(P-1)

994

(P-3)

997
(P-2)

1,211

1,470

1,845

3,665~3,670
(B-4)

1,247
(J1-1)

1,570
(J3-3)

1,920

3,680~3,685
(B-5)

1,274
(J1-5)

1,590
(J3-6)

1,600

1,630

1,760

Interval count

10

Sampling organization

KIGAM

KNOC
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Fig. 2. Drilling cuttings from drilling wells in the South Sea Continental Shelf.
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Table 2. Properties used for calculating the allowable CO, column height.
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Fig. 4. Pore size distribution of sample B-1, B-2, B-3, B-4, and B-5.
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Table 3. Results of mercury injection capillary pressure (MICP) test on all 12 samples.

Block VI-2 v v IDZ
Borehole B G P J1 J3 J5
sample name Bl B2 B3 B4 B5 G-1 P-1 P2 JI-1 132 133 J5-4
2,480- 2,740- 2,755- 3,665- 3,680-
Depth (m) 2400 2745 2760 3670 36gs 980 981 997 1247 1200 1570 1680
Sample weight (z)  1.536  1.737 1438 1.583 1573 0812 2014 2293 1490 1.089 2345 1431
T"talmt(rn‘isﬁj’gn)vomme 0.047 0.028 0.024 0.010 0.014 0.087 0.070 0.058 0.064 0.050 0.071 0.059
Medlanlzzfs)dlameter 13.63 14.97 13.56 21.05 16.74 16091 20.08 34.55 3652 1544 6746 16.64
C“ma“zgz)dlameter 13.66 1178 1178 10.17 757 441 1142 944 1671 7.09 7.80 441
Conformance (mL/g) 0.0016 0.0030 0.0021 0.0013 0.0016 0.0086 0.0033 0.0025 0.0024 0.0061 0.0058 0.0048
Porosity (%) 1085 657 593 241 342 1225 18.72 13.50 14.43 783 1227 22.14
(Conformancecorrected) 1 4o 576 534 197 302 1023 1191 1028 1211 480 897 673
Porosity (%)
Air permeability (mD) 0.05  0.02 003 016 011 9.00 3.64 508 098 11.05 7.64 623
Entry Pressure,
Pa (MPa) 0.3 6 6 2 1 02 02 03 03 02 03 02
Displacement pressure,
Pd (MP2) 36 27 3] 6 9 0.6 1 0.8 2 05 07 07
Breakthrough pressure,
Pb (MP1) 95 110 110 127 171 283 109 132 75 176 160 283

J A ZZ9] J1-1,13-2,J3-3, J5-4 A| B B e A7)
A =0l LA NG OIAT BAIHY B4 AlRER
Zolstth. J1-1 A2 351UYSS oF 0.3 MPa, S9jF
g k75 MPa2 A7) 7|UAlo] Az o2 ke A 2 3
A=, J3-29} 13-3 AlR= 3SYYE €5 0.2 MPa, 0.3
MPa, E1}¢t8 ¢F 176 MPa, 160 MPa %202 S7F A%
o] B4 548 B 54 N Ee 350UYE 9F 0.2
MPa, E3}9F8] oF 283 MPaZ G-13} QALSH H L =20
DA EAS e IDZ F Yol 7FE 43t =
Al B4 82 2= Y e 2 FrHET(aE 8).

F2FY BAEY AL 35 28 o B
A= BESIATHE 3). FH Y TR YR 352
7] 329 D% W0l Sl Ao s dEA glom(Garcia
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