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Abstract: With the growing demand of clean energy, much attention has been paid to the supercritical CO, strengthened shale gas
development technology. This paper aims to investigate the effect of supercritical CO, on the mechanical properties of the shale.
Supercritical CO, immersion experiments were carried out on the Silurian shale from Sichuan Basin Longmaxi for different durations.
Besides, indirect tension tests (i.e., Brazilian disc tests) and triaxial compression tests were conducted to obtain the variation
regularities of the strength and deformation of shale before and after immersion. Combing with the results of XRD, porosity and SEM
tests, the effect of supercritical CO, on the mechanical properties of shale was preliminarily discussed. The results showed that after
supercritical CO, immersion, the tensile strength, triaxial compressive strength, and elastic modulus (Young’s Modulus) of the shale
all decreased at various degrees. However, the amount of shale strength loss increased with increasing the immersion time.
Meanwhile, XRD, porosity tests and SEM results indicated that supercritical CO, degraded mechanical properties of shale by
changing the structure of mineral constituent, reducing the degree of cementation, and changing the particle framework and pore
structure.
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Fig.1 Photo of prepared shale specimens

22 ABEE

AR EEAS IR CO, Uik
5oy DU S AR R SR DA OUI R 56
3 K. BRRER A IRae v il 2 s Hoy,
FEZESE A [E 1SCO A== 11 260D Y ks 5 AL i He
FEZEAE, HABN 266 ml, w441 KL A
51.7 MPa, TAEREA 0] R A 1E A 42 il sl fe 2 1 5
H =R TN CO, 1) 2548 IR A R 362 ml, f52K
TAEIE 4 32 MPa; HIE KGR TAE R A
600 mmx300 mmx200 mm, LR FEik
2100 'Co RER UK COLRFIN 99.5%20 5 11
A COyo TUAT — B H 4 50 BT >R FH 10 B 45 A
MTS815 5 R 40 vUaPrham e (B850
TSR R 4% B AG-1250 kN T g iR Ee L. 7T
HI RSO IER A FE XRD WAR KR EE LB
DRI H BRI, 20 A B DRA 7= W 5 M B A
ORI PR 2% FE T R A B AT o

i = AR o ] 2 8

rﬂlﬁ7k{ﬁﬁ(ﬁ{ﬁﬁx¥ﬁ) AR

B2 RERAREREE
Fig.2 Soaking system instrumentation
23 WKk
WEFER ML, AT LT U ) = T



53

DRSS COL MR BUA T AR AR A IR IR B 7T 799

100 C, HHZN 15 MPal""™, CO, FEIXA 44
WAL T8I TR Ol FUEL R R 23l 1
31.1 ‘CHI1 7.38 MPa). AL 22 BRI [0 5
TR R R, A I R EG A, S
HER I S CO, 120 UL A ARG (193 YL i 55 F192 ¥
Iy IVESE N 35 CHI 10 MPa, I ) 4 E K 24,
48 72, 96+ 120 h 5 ANEGL. A TR H s
CO, 1E I HI 5 DU 122 R R (AR AR, 0 b ic
(1) A AR S (IR A 7 5% 240 R 7] 6 s
(6 MPa) I =Sl E4iike. 4 Tk
I1fi - COL XS TU ) 2R PERE (A E AL, SR
AU G IR UUA AT XRD MR R AL B4
FARKRE S BN

(D) FHERZ RN CO, HF 25 45
W, EBAEEESE, R A EEEE, ISR
M CO, H I 25 A4 217255

(2) I CO, 7] 2538 TN TR 11 s
TR 1 h e, AR ZE R DUE R ) JLE N CO,,
TSN IR IR TR S g I 9 45 g i P A
I 10 min, $RJ5 5% M CO, A1) 28 2% (1 W T 1R I,
51 IE A

(3) B COL I IUE R BN H] 5,
WAF, R RRR L S, AT TR,
Fac s L RS J i O CK R R 4 25 FH

(4) SHARCUF AR ARG R AT S
ZURIGFN =l L ARE, Rl R I H

(5) X RBIAEIG AR SRS T XRD it
R ARG A L B4

BT 00 B EL R, SO BR T XRD A
I (XRD FIMRRAEE by, MR A0 AT
T RIS, AR UPARA ZE R, R
BT ESERE (£ 3 %0, I HFrik e & R st
1T TRZEEHT, CAUKARAER G 45 e m Stk

3 RE AR KT

3.1 fERRTEICE 1R
3.1.1 BT

WA 3 s I S CO, IR G DU IR
CHIY LS < P 1BV i = A R 3 e S TTIE VA1) - L Tk 1 7
5 5 AR (1 - S8 AFDO B AR 22 233k 11.42% A1
4.64%, FKHHAWLREA—wr it dEm L
F i, BRI B ARRAS TUA By s T IE
4 11.61 MPa, —HHHHREFIIEN 156.92 MPa;

ML 24, 48, 72, 96. 120 h [{iBIK I CO, iR
Jo VUA PR A I (E SR A 9.48. 9.04. 8.89.
8.35. 7.60 MPa, —HIPt & 5% LTI 5 5l A
143.88. 142.13. 140.69. 134.76. 132.49 MPa. ft
5 ANEMLIN TR AR, P s i8Rk 2 05 il
18.3%- 22.1%. 23.4%. 28.1%. 34.5%, —HhPi/k
TR AR N 8.3% 9.4%. 10.3%- 14.1%-
15.6%. ZiFRKY], HIRH CO, Bl ML I
BT TURIRREE, BEE DUA PR A .
PUR SR SR I NE S, H P BRI [A]
(AR AR AL, RO 5 B2 PRI PR R B
Vi) PR A T 1 K

= R0 A
12 B P(E

B/ MPa

1 1 1 1 J
0 24 48 72 96 120

LN )/ h
(a) PLALIL
170
= A HE

160 LRl
£
p=
=
=
S
=

=i

120

0 20 40 60 80 100 120
B )/ h
(b) ZHPURREE

B3 BRIHE TS R R BN L

Fig.3 Soaking time effect on tensile strength and triaxial
compressive strength
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Fig.7 Soaking time effect on the specific surface
area and porosity of shale
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