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Characteristics of supercritical adsorption and desorption of deep shale gas
in South Sichuan
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Abstract: The adsorption capacity of shale gas is mainly influenced by the factors such as burial depth, mineral composition,
temperature and pressure. The shale gas in South Sichuan has the characteristics of large buried depth, high temperature and high
pressure. It has great significance to determine the adsorption and desorption characteristics of this kind of shale reservoir in
supercritical state for the implementation of gas reservoir production. By the combination of indoor physical simulation experiments
and molecular dynamics simulation, the composite characterization model of Illite and Kerogen is constructed and optimized, the
multiple prediction model of whole area adsorption capacity of the deep shale gas in South Sichuan is developed, and the
adsorption and desorption characteristics of the gas reservoir are clarified. The experimental results show that: with the increase of
formation pressure, the adsorption capacity increases gradually, and when the pressure is higher than 15 MPa, the increase of
adsorption capacity gradually slows down. Under the original conditions of gas reservoir, the adsorbed gas volume accounts
for 20 % ~ 25 % of the total gas volume. When the formation pressure drops to 20 MPa, the recovery degree of free gas is about
70 % ~ 90 %, and the recovery degree of adsorbed gas is about 25 % ~ 40 %.

Key words: deep shale gas in South Sichuan, high temperature, high pressure, adsorption, desorption, prediction model, recovery

degree

We#m B #5:2020-10-20.

FE—EEBN M (1983—), T3 AL, S TR, WFE 8 RS SIT & TAE . Motk : GRS T 7 X5 22 i 688 5 Hh [ A (LR F Ikt
MREL 2T : 610000, E-mail ; ,yanb_]lan(‘hn@126 com

BERTHE : b A AR R E SR H R 2 TUE RGP ST R HRECE” (P18058-1) .



2021 4F
B H24]

7 e e

R B B A B 185

B B W N U A A e i (4
KRAE , JCHOEAEE Y, [ AR T LB PR 5 i
J& , B DUA ST TR — R AR A K BT
ERRFRE T, BN TUE IR B TR 2
JEBIRZ, Je)a @ T KT R U
S RIE X PEAFSE, DU )1 F kB SR 2% 0 S
J BT IR 21.9%10” m*, F AR 3 500 ~ 4 500 m [
WIRTUASE 51 %, R 11.3x10°% m™ 2 TUA S %
VAT ER, SEBURUSA OT &6 TR R RE IR 4 4
HEEE L,

VU ST TUA 2 E B A W A GiEE)
FIA AR =g A7 20, 4 1 Y SR DA S X St
TERE, U PR R Y 20 % ~ 85 %!, T
B i A MR W FLEESS R REE R A
PR B2 o JRT, LR k) 50 AR
FNW )/ R 2 00 A S B AR T 003 P B B, X i
IR E R (K T3 800 m) . ikt (R T-100 °C) L5
JE (KT 70 MPa) BT W B A IR SRR AIE AR RIS 4
ANBEIRA | W12 288 T PR B e O B R A1
JEE SO KA i DA TR 1SRl . R,
PLBER A TS 0 2] — T HIR A TUA M
TG, R AT e B S 00, 25 is FHZE N )
PRSI0 N5 T 8l ) 2 AU E5 B 1 05 % # R
FET )1 B R 2 R 4 S B ) A | B
A 2 B R P RAAIE o

1 HuFEAL

JA B T TH i 3 LA P 8 M 50 A RRAE VAR
300 ~ 400 mo, X3R4 LA T RUm i) il AR R 3 2
TG 3 2Z T 1 S ) ), X R 2%, W
ANET , TLEH IR 3 550 ~ 3 880 m, Sl H #5 4
JRRNRE ZE T AL, TR AR b 2 58 0 e Ty B
PO, SRS . B2 HgE ] — e Hg 4]
— B A TEARU IR (ERA) N ER A
2.1 % ~2.43 %, F172.26 %; fLBE E A HLAL L
ML ChzTE]FL hr ML Bh 0 Al L) 2 aE —
RISHE B, W B < 32 BEMAAE T A HLBUR B 1A HLAL
L FLBRBE 3.1 % ~ 9.8 %, T3 7.4 % ; RIRK EZ
SRS 95.75 % ~ 97.67 %, & T i ks (KT
TR AR BT TS0

RN BT 50 b 3R D AT A M 30 Ry AT Vi

#4300 ~ 700 mo XS 1A T RS ERAR T3 A AR
)RR AR —EE P ) B KA R A B
“ERERER PSRV R VR IR AR JUERpE MR
(RRRE, X KT L B, DAL AR —RE v 1) B A R
bRiT 355 /N T 100 m, FLUEZH SRR 3 750 ~ 4 350 m,
SOBBC IR A PEBUR SR B k. B
2 T — I B — BEUUA T REAR LA TEA 3R,
F2.07 % ~ 2.5 %, T4 2.35 % ; LB 5 d o<
FHARTE, FLBREE 5.1 % ~ 6.2 %, -3 5.5 %; KRS
BT BE, S 96.92 % ~ 98.46 %, J& T At
IR AR A R AR BT

2 FEALREERTE

3 E U SR RN A A 3 A A
DFERL (F 1), R FY=KT1000 % 45 5 0 B A% 2 i
(oL H o8 25 T RO 2 5125 : GB/T35210.1—2017)
AN v v o 3 L e I E Y S E
T 22 60 ~ 80 H , $R )5 43 Wil AE H25 T4 T 110 C
AT T2 h, DUAERE 28 100 CHRAFTF
AN T 5 b, BRI 5 F e SR T B . S50
TR EE 1 E A 40 ~ 80 °C, /12 0.1 ~ 20 MPa,,

F1 IRBHEMERYIE

Table 1 Basic data of experimental samples
FEfh B WE  ToC THRMH R Fitwv¥ Ak
2 (m) (%) FE (%) (%) (%)

T — 3850.84 2.97 I 2.07 37.5 33.65

W2 JEhiE4l 3689.37 299 1 230 323 4210

Pt
Y1 B 3988.15 255 1.1, 235 41.0 46.70

Wi

TE WS R TUE U Y "Rk I BUA <

3 WZBRHRRE ST
3.1 ZHEBEMSEEER

MSEER LS KT (1), Bk i) A <Y
W PR IR AR — s MM TR 22 5 o BV R B I
FERYTH R, DU 2 00 4 X W B i D R A1, 2 TR
7o T 60 °C I 240 0o W B T — 35 T 2 e DU
SR s T A3, DU 2= 110 246 365 1R 5 128 2
B4, R SR 15 MPa J 4% 0% B 4 AR e
(F& T J&1 1h) , fEJZ A 5 K 1K T 15 MPa &



2021 4

186 W 45 T2 U ORI S R BRI 5 B 2

B 018 B 018 o 018 o 4o g =50 8 60 C

=} =] =] =70 K --80 “

é 0.12 E 0.12 S g 0.12

& = | 5

E 0.06/4 0°C 60 C Z 006 B o 40°C 50 C =60 T = 006

= 0°C S | <0C<-80C )

) L L L ) E 1 1 1 ) k) )

S 5 10 15 20 25 % 0 5 15 20 25 S 9 25
71 (MPa) £/ (MPa) £/ (MPa)
a. WIRE b. W2k c. Y1I#FE

BT = HUR R [RIE T B 446 X0 Wi i 2k

Fig. 1 ~ Absolute adsorption curves of three rock samples at different temperatures
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Table2 Calculation and statistics of adsorbed gas, free gas, total gas content and corrected parameters of sample wells
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Table 3 Statistics of recovery degree and proportion
of adsorbed gas and free gas under different formation
pressures in Weirong Gas Field
(Based on experimental research)

HJZIETg KA (%) AT (%)
(MPa) WGBS A B AR R
75 0.74 2.89 1.68 92.65 7.35
70 1.14 14.10 7.48 92.16 7.84
60 325 3306  17.84 89.96 10.04
50 6.04 5144 2826 87.41 12.59
40 996 6797 3834 82.87 17.13
30 1578 8127  47.83 75.39 24.61
20 2544 8811  56.11 62.80 37.20

F4 KNSHAARRMEENTHRMS. BHSKHEE
B ELEGiT (B TR
Table 4 Statistics of recovery degree and proportion
of adsorbed gas and free gas under different formation
pressures in Yongchuan Gas Field
(Based on experimental research)
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(MPa) WGP A B8R AR R
60 1.57 7.72 431 80.57 19.43

50 6.61 2738 1587 76.66 23.34

40 1327 4610  27.90 71.15 28.85

30 2248 6190  40.05 63.68 36.32

20 3605 7185 5201 53.89 46.11
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