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Abstract: In recent years, extensive exploration and exploitation activities in tight sandstone gas reservoirs have
highlighted the common phenomenon of water production, indicating complex gas-water contacts. Exploring gas layers

while avoiding water layers has become critical to the efficient exploration and exploitation of tight sandstone gas
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reservoirs. This study presents comprehensive geological analyses of gas-water contacts in simple gentle tectonic zones
(tight sandstone gas reservoirs in the Sulige and Daniudi areas in the Ordos Basin), a transition zone of simple gentle
to complex uplift (Hangjin Banner in the Ordos Basin) , and complex uplift zones (tight-gas reservoirs in the western
Sichuan Basin). Combined with the core-scale and pore-scale physical simulations of gas-water contact in tight
sandstone, we clarify the types and characteristics of gas-water contacts in tight-gas sandstone reservoirs, reveal the
dominant factors controlling the formation and distribution of intricate gas-water contacts based on the sand bodies,
cores, and pores, and establish corresponding gas-water distribution patterns. Key findings are as follows. In terms of
sand body, there are primarily six types of gas-water contacts within, including (1) the simple type of gas layer
without water layer; (2) the normal type with gas layer underlain by water layer; (3) the inverted type with gas layer
overlaid by water layer; (4) the hybrid type with gas and water in the same layer; (5) the isolated type with water
layer within a gas layer; and (6) the simple type of water layer without gas. The distribution range, style, and
boundary of gas-water contacts are governed by hydrocarbon-generating intensity, reservoir heterogeneity, and a
combination of source rock-reservoir pressure differences and tectonic activity, respectively. At core-scale,
permeability coupled with charging dynamics of the tight sandstone governs the critical conditions for the formation
and distribution of gas-water contacts. At pore-scale, the coupling of pore throat size and coordination number with
charging pressure dictates the fluid occurrence and seepage characteristics, determining the critical conditions for the
formation and distribution of gas-water contacts. Owing to the collective effects of dominant factors from sand body,
core-scale, and pore scale and their differences, tight-gas reservoirs with different source rock-reservoir assemblages
exhibit different gas-water distribution patterns.

Key words: dominant geological factor, formation mechanism, distribution pattern, gas-water contact, tight sandstone

reservoir, Sichuan Basin, Ordos Basin
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Fig. 1 Types of gas-water contact in tight sandstone gas reservoirs in the northern Ordos Basin
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Table 1 Basic characteristics of various types of gas-water contact in tight sandstone gas reservoirs
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Table 2 Differences in various types of gas-water contact in tight sandstone gas reservoirs
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Fig. 2 Superimposition map of the hydrocarbon-generating intensity and formation testing data from gas wells in the Sulige gas field
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Table 3 Tight sandstone core samples selected for physical

simulation experiments of natural gas migration and accumulation
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Fig. 7 Physical simulation experiments for the formation process of various types of gas-water contact in tight sandstone gas reservoirs
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Fig. 8 Relationships between reservoir physical properties and critical dynamics in forming various types of gas-water contacts
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throat radii containing movable capillary water and permeability (b) for the tight sandstone
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Fig. 11 Relationships between the microscopic pore structures and the critical pressure conditions for forming various types of gas-water

contact of the tight sandstone
a. PRTFABIER b, SADKIR A e, AR KIER A
(Pl R 32 AL B A R U A2 ) BN pm )

(AR 7]

-/
Kk — =
_,,/'* 17J<|7):{m:.

VR-hiE 78 &I

VRt AHAR

B
R-fit— 1k el
] ] ]

KRBT AR AR K B2 [CIENEN
Bl 12 ] B G s (SR 220 it R ARHEOAR JE 30 BUR I S0 /K A 2

Fig. 12 Gas-water contact distribution patterns in the tight sandstone gas reservoirs in the simple gentle tectonic zones (northeastern Yishan

slope, Ordos Basin)



1080 £S5 KRR R

Fa4 B

AR BN EURTE R AR R T IS L L
TR AR Bk R, IR - IR 25/, EES I RR T8
AR, RAR AR B KT B i iR %, &
FIE LA AR - oK )2 TR S B AR K RSE
= THAR_b T K IE R R - IR AR

3.3 BE-fgnsE(iziR)E

TR~ it 3 185 GIE V) S =K 43 A 485 25 TR - AR 408
RV RISl (A i T B R U5 B, se i sh i o
INRIK R R BRI i 5

PR B — N AR Z T — M 22 BAr AR
JPEE R - R 2ZE K B s ) — M. SRR
SRAMELA SR BURAR)E TP KRR IR B K AR 1] |22
SEE RS, AR PP R 25 K AR AR B S R AL K IR AR
FEFE, TR AR SR A, F B N8 LA F K IEHR
R rh R K A2 TR A - To s 4l K e SRS - K4y
At (B 12) .

H T 52 4 1 0 Bl (U B 24 AN 244 ) | ] SR8 # v
T 2 o A P 3 2o 0 oy (0 M b X ) DA R B 4% Pt e
a3t )1 V8 i ki 34 B ) S [R] DR — i 21 5 BUB D A - 7K
Gy A R A2 2%, G H I T 5 — i AH 4B AR — it o

W,
4 75

1) BUERD S - KR EE AT KR R
TKIEH R K FRBEIER S-KEZRA S
ALK RS RN 2 K TE R . ANRIZEAIR K R I 22
S FRERMAER-KZEE LR FREA A
A=K X3R5 A7

2) WM R T, A kR om BE 45l T BUR b AR -K
A TR(ENE I Y AL R (T o = €Y U R e ey T = =
T8 —fith e 25 R RS 3 06 Sh 45 ) T BB W R - K
UL

3) il AR E AERRARTE A IR ik ik
Al DB EOR A O AN R 28 RS- IR S R BT i 2
FORET BB A B B R AR A T
K- KR T B 2R AL #E Sy TSR SR -k
K ZRIV I AL R

4) BUERD B FLBR AR B AR | FL IR I B G
R (ECA ORI FLIGE L) 2 ] T 044 0 oW A7 R AF , 22
M5 7010 R SR A T T FLBUUE FEUE D A AN 26

RIS —7K 56 2RI Ll A % A4

5) ARNE-ff 24 A M BUE A A R RN -K
Oy AR A BTGB v A IR~ — R (R ) AL %
W, E AR 2 AL, K-k e R BB R B4l
IR - AL KRS B S - K A 2R A B A R -K
AR -G A AR G IR B YR — % 4 A SO
R -IK AT RE B AR 6 Bl AR - /K O R I (R 22 fit
SRR, i 2 PE AR U A OULFL BR &5 R4 R AE LA K
VR — it R 2 (TR 3 8h 1) 0 [R5 ), 78 AN (5] ) 1l X
AR )R- K R AV A= IR 43 1 (G
U8) TSR D 25 A — M ELA R AR K E # -
T AR K A2 IR A B - TR 4l T R < - K o A
A

S £ X

[1] LAW B E, DICKNSON W W. Conceptual model for origin of
abnormally pressured gas accumulations in low-permeability reservoirs
[J]. AAPG Bulletin, 1985, 69(8): 1295-1304.

[2] LAW B E. Basin-centered gas systems [J]. AAPG Bulletin,
2002, 86(11): 1891-1919.

(3] E¥. PEBEESHIMI] JEst: AT TR, 2002.
WANG Tao. Deep basin gas fields in China[ M ]. Beijing: Petroleum
Industry Press, 2002.

(4] BESF, KMAR, 28, 5. o EBURE S TR G R
[J]. RERHBREL, 2016, 27(2): 199-210.

WEI Guoqi, ZHANG Fudong, LI Jun, et al. New progress of tight
sand gas accumulation theory and favorable exploration zones in
China[J]. Natural Gas Geoscience, 2016, 27(2): 199-210.

[5] ZOU Caineng, TAO Shizhen, ZHANG Xiangxiang, et al. Geologic
characteristics, controlling factors and hydrocarbon accumulation
mechanisms of China’s Large Gas Provinces of low porosity and
permeability [J]. Science in China Series D: Earth Sciences,
2009, 52(8): 1068-1090.

(6] Mk, FhJ5 IR, KA, 4. SRR 20 4 vt 4 R B 1) f)

B IE i Al 5 Bos b A OB T ] Al S KRR,
2021, 42(2): 370-390.
HE Dengfa, SUN Fangyuan, ZHAI Yonghe, et al. Syncline
development and tight sandstone gas accumulation model in
Shigouyi area at western margin of Ordos Basin [J]. Oil & Gas
Geology, 2021, 42(2): 370-390.

(7] #FfaT:, e, i, 5. SRS ARA-—FERE
FARW RIS HIT i 5 BT[], Al KRR
HLJ5T, 2022, 43(5): 1013-1023.

GUO Xusheng, ZHOU Dehua, ZHAO Peirong, et al. Progresses
and directions of unconventional natural gas exploration and

development in the Carboniferous-Permian coal measure strata,



F5H

WMo , 45 . BURRD A OB AR 7K R RIE BRI A 245 P 3R R A i

1081

[9]

[12]

Ordos Basin[J]. Oil & Gas Geology, 2022, 43(5): 1013-1023.
FRFNZE, KUEHE, tRLAk, 45 DU Fa i o A A PR X AT
B A TINRIT R kR 5B m [J]. Al S R IR <
i, 2021, 42(4): 765-783.

ZHENG Herong, LIU Zhongqun, XU Shilin, et al. Progress and
key research directions of tight gas exploration and development in
Xujiahe Formation, Sinopec exploration areas, Sichuan Basin[J].
0il & Gas Geology, 2021, 42(4): 765-783.

d AR, PR, B0, AL KRB RS UK S ML
Rzl 2 —— LSRR 2 b o A Mg X O il ()], A
IS I % | 2016, 43(4): 607-614, 635.
MENG Dewei, JIA Ailin, JI Guang, et al. Water and gas
distribution and its controlling factors of large scale tight sand gas:
A case study of western Sulige Gas Field, Ordos Basin, NW China
[J]. Petroleum Exploration and Development, 2016, 43 (4) :
607-614, 635.

B, T525, S, 5. SRR 2 M a oy BRI
HR L Z KRR OK KA ] RAATHERRL 2, 2018, 29
(9): 1364-1375.

CUI Mingming, WANG Zongxiu, FAN Aiping, et al. Characteristics
of formation water and gas-water relation in southwest Sulige Gas
Field, Ordos Basin[J]. Natural Gas Geoscience, 2018, 29(9) :
1364-1375.

MR, Wiz, BReHE, & . SRS ARG BUE 5 UK
o JZ KOBCIA B oy A AR LT ] A0 S R AR UL, 2019, 40
(2): 313-325.

CHEN Zhaobing, YANG Youyun, SHAO Jinhui, et al. Origin
and distribution of formation water in tight sandstone reservoirs in
the northeastern Ordos Basin[J]. Oil and Gas Geology, 2019, 40
(2):313-325.

7R, B0, fiad, &5 AR B Y R R
BI] R T, 2022, 42(11): 1-12.

HE Dongbo, JIA Chengye, WEI Yunsheng, et al. Current
situation and development trend of world natural gas industry [J].
Natural Gas Industry, 2022, 42(11): 1-12.

B, FEAAL. I FE P2 DY B SO D S K S AR R A
SR LT WA B TR 224 CH AR 22 ) | 2012, 39(2)
164-169.
ZHAO Shuang, YONG Ziquan. Gas-water distribution and
genesis of the tight sandstone gas field in Member 4 of Xujiahe
Formation in Chongxi of Central Sichuan, China[J]. Journal of
Chengdu University of Technology (Science & Technology Edition) ,
2012, 39(2): 164-169.

iz, i, BB, 2. RBE R BRI AT A U
Ao A R EE R RO, KRR HERF, 2009, 20
(5): 822-826.

WEL Yunsheng, SHAO Hui, JIA Ailin, et al. Gas water

distribution model and control factors in low permeability high

waler saturation sandstone gas reservoirs [J]. Natural Gas
Geoscience, 2009, 20(5) : 822-826.

ARFE T, M0, L, &5 )P XA A BUE A R
P TR I AR SR I K A [0 ], AR AR B2, 2010,
21(3): 427-434.

HAO Guoli, LIU Guangdi, XIE Zengye, et al. Gas-water
distributed pattern in Xujiahe Formation tight gas sandstone
reservoir and influential factor in central Sichuan Basin [J].
Natural Gas Geoscience, 2010, 21(3): 427-434.

GIES R M. Case history for a major Alberta deep basin gas trap:
The Cadomin Formation [M]/MASTERS J A. Elmworth: Case
Study of a Deep Basin Gas Field. Tulsa: American Association of
Petroleum Geologists, 1984 : 115-140.

SPENCER C W. Review of characteristics of low-permeability gas
AAPG Bulletin, 1989, 73

reservoirs in western United States[J].

(5): 613-629.
ogite . SRR 2 45 bty 2k TR AU R 5 LR

[J]. Fih5 KRS HUR, 2005, 26(2): 230-236.
MA Xinhua. Discussion on characteristics and reservoiring
mechanism of deep basin gas in Upper Paleozoic in Ordos Basin
[J]. Oil & Gas Geology, 2005, 26(2) : 230-236.

L, RN, W, . SRS SRR BB B
WD A R R [T ). A s AR T, 2012, 33
(6): 811-827.

ZHAO Jingzhou, BAI Yubin, CAO Qing, et al. Quasi-continuous
hydrocarbon accumulation: A new pattern for large tight sand
oilfields in the Ordos Basin[J]. Oil and Gas Geology, 2012, 33
(6): 811-827.

WP, e, 2R, L BERBUED A BRI
BRALBIF 58— LA DU 1| S - = S G 20 5 40 R B
JBI[T]. AR HERELS:, 2016, 27(7): 1143-1152.

TAO Shizhen, GAO Xiaohui, LI Changwei, et al. The experiment

&

L:‘\‘

simulation study on gas percolation mechanisms of tight sandstone core
in coal measure strata: A case study on coal-measure tight sandstone
gas in the Upper Triassic Xujiahe Formation, Sichuan Basin,
China[J]. Natural Gas Geoscience, 2016, 27(7): 1143-1152.
SRARAS, 2R, B SY, AR R R B X B R A SO L
il ——LASR IR 22 i 25 b R AR B AL B ol A S g [0 ]. Al
B 5%, 2018, 45(1): 73-81.
ZHANG Fudong, LI Jun, WEI Guoqi, et al. Formation
mechanism of tight sandstone gas in areas of low hydrocarbon
generation intensity: A case study of the Upper Paleozoic in North
Tianhuan Depression in Ordos Basin, NW China[J]. Petroleum
Exploration and Development, 2018, 45(1): 73-81.

XUARE, 22200, XErat, 2. BBIR 21 4 b 75 B G 3 A<
PR SRR UGB S [T ], BRI, 2019, 37(6)
1129-11309.

LIU Futian, LI Rongxi, LIU Xinshe, et al. Study of gas



1082

145 KRR R

Fa4 B

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

accumulation under “source control” in western Sulige Gas Field,
Ordos Basin [J]. Acta Sedimentologica Sinica, 2019, 37 (6) :
1129-1139.

FTARAS, HOHTAT, b, 2. Wi BB T SRR
PR R ). Frb Rl af, 2021, 6(4): 539-552.
JIANG Fujie, SHAO Xinhe, LI Lintao, et al. Accumulation
process simulation and an accumulation model of a fault-adjusted
tight sandstone gas reservoir [J]. Petroleum Science Bulletin,
2021, 6(4): 539-552.

ZENG Jianhui, WANG Chen, GUO Shuai, et al. Petroleum
migration characteristics in the northeastern part of the Baiyun
Depression, Pearl River Mouth Basin, South China SealJ]. Acta
Geologica Sinica(English Edition), 2021, 95(1): 208-231.
BERKENPAS P G. The milk river shallow gas pool: Role of the
updip water trap and connate water in gas production from the pool
[R]. SPE-22922-MS, 1991.

CANT D J. Spirit river formation-a stratigraphic-diagenetic gas
trap in the deep basin of Alberta[J]. AAPG Bulletin, 1983, 67
(4): 1-29.

e, e, EEM, 5. 758 BRIV XK oA LA
LATE AL ] AR ST &, 2012, 39(5): 524-529.
DAI Jinyou, LI Jianting, WANG Baogang, et al. Distribution
regularity and formation mechanism of gas and water in the western
area of Sulige Gas Field, NW China [J].
and Development, 2012, 39(5): 524-529.
SEARML, XUHTAL, . SRR 2 A o B S b= K A
LAOK AT LT ], Aiheadle, 2010, 31(5): 767-773.

DOU Weitan, LIU Xinshe, WANG Tao. The origin of formation

Petroleum Exploration

water and the regularity of gas and water distribution for the Sulige
Gas Field, Ordos Basin[J]. Acta Petrolei Sinica, 2010, 31(5):
767-773.

et RS, XGEE, . TR EAR P X BT AR
JZRGATREEL) ] Al 5 RS, 2012, 33(5): 802-810.
WANG Xiaomei, ZHAO Jingzhou, LIU Xinshe, et al. Distribution
of formation water in tight sandstone reservoirs of western Sulige
Gas Field, Ordos Basin[J]. Oil & Gas Geology, 2012, 33(5) :
802-810.

EWTATEA:, BERAR, AL RIMIBAILHS bl A R AOK S
A EAEH R ] FERIH R, 2018, 25(6) : 32-36.
WANG Huaichang, REN Desheng, HOU Yundong, et al. Main-
controlling factor analysis of the Upper Paleozoic gas-water
distribution in northern Tianhuan Depression [J]. Special Oil &
Gas Reservoirs, 2018, 25(6) : 32-36.

S, KB, AR, L BURTD AR IR UK TR K
FEERR—LRIRI B Bl A AT ]. R R
2F4R, 2020, 49(1): 148-158.

WU Hao, LIU Ruie, ZUO Zhifeng, et al. Gas and water

distribution characteristics and its main controlling factors of the

[32]

[33]

[34]

[35]

[37]

[38]

[39]

Upper Paleozoic tight sandstone reservoirs in the northern
Tianhuan Depression[]]. Journal of China University of Mining &
Technology, 2020, 49(1): 148-158.

NELSON P H. Pore-throat sizes in sandstones, tight sandstones,
and shales[J]. AAPG Bulletin, 2009, 93(3): 329-340.
SAKHAEE-POUR A, BRYANT S L. Effect of pore structure on
the producibility of tight-gas sandstones [J]. AAPG Bulletin,
2014, 98(4): 663-694.

SHANLEY K W, CLUFF R M. The evolution of pore-scale fluid-
saturation in low-permeability sandstone reservoirs [J]. AAPG
Bullion, 2015, 99(10): 1957-1990.

WILres, 901, iKede, 4. BOBE A SURALBRGTH xP K
A Z AR IRAT RS AE (52 0 —— LA AR S AR AR & 8
BefZ A BILT]. iR (R AABRARRD , 2015, 46(12)
4556-4567.

MING Hongxia, SUN Wei, ZHANG Longlong, et al. Impact of
pore structure on physical property and occurrence characteristics
of moving fluid of tight sandstone reservoir: Taking He 8 reservoir
in the east and southeast of Sulige Gas Field as an example [J].
Journal of Central South University (Science and Technology) ,
2015, 46(12): 4556-4567.

R, INTL, P, 45 BORRD & U0 S L R R E 1Y
TROMLH PR 3R < LA HURS AR TR A 8 Bt 22 (0 ). BRARHL
i, 2015, 29(6) : 1409-1417.

REN Dazhong, SUN Wei, LU Tao, et al. Microscopic geological
factors of movable fluid distribution in the tight sandstone gas
reservoir: Taking the He 8 reservoir in the east of Sulige Gas Field
as an example[ ] ]. Geoscience, 2015, 29(6): 1409-1417.
XBRE, PN, ARG, % BURR A RS 1 5 m] 3l
PRI A L —— LA IR 22 i 4 95 LA O PG X 4 8 B Ll 1
Befitt= Rl ]. IR HERRLE, 2016, 27(12): 2136-2146.
LIU Dengke, SUN Wei, REN Dazhong, et al. Features of pore-
throat structures and movable fluid in tight gas reservoir: A case
from the 8th member of Permian Xiashihezi Formation and the 1st
member of Permian Shanxi Formation in the western area of Sulige
Gasfield, Ordos Basin [J]. Natural Gas Geoscience, 2016, 27
(12): 2136-2146.

E P, BRI, W%, 55 SRR Z A R B IL I BUE b AR
JRHILJZ K OWIRAF AR [T ). AR HUERFE: , 2020, 31(12)
1717-1732.

GAO Yang, CHEN Shanshan, TIAN Jun, et al. Micro-occurrence of
formation water in tight sandstone gas reservoir of North Tianhuan
in Ordos Basin [J]. Natural Gas Geoscience, 2020, 31 (12) :
1717-1732.

PEMERT , FgRey, BARA, . BIESHM GBI RILE] L F
BB FritheA4R, 2014, 35(5): 795-828.

PANG Xionggi, JIANG Zhenxue, HUANG Handong, et al.

Formation mechanisms, distribution models, and prediction of



F5H

WMo , 45 . BURRD A OB AR 7K R RIE BRI A 245 P 3R R A i

1083

[41]

[42]

superimposed, continuous hydrocarbon reservoirs[J]. Acta Petrolei
Sinica, 2014, 35(5): 795-828.

SR, TR, ARAGH, . SRR Z A IR LR S AR
ST ALIRLT ], ke, 2005, 26(5) : 5-9.

ZHAO Wenzhi, WANG Zecheng, ZHU Yixiang, et al. Forming
mechanism of low-efficiency gas reservoir in Sulige Gas Field of
Ordos Basin[J]. Acta Petrolei Sinica, 2005, 26(5): 5-9.

ZENG Jianhui, CHENG Shiwei, KONG Xu, et al. Non-Darcy
flow in oil accumulation (oil displacing water) and relative
permeability and oil saturation characteristics of low-permeability
sandstones[J ]. Petroleum Science, 2010, 7(1): 20-30.

ZENG Jianhui, ZHANG Yongchao, ZHANG Shanwen, et al.
Experimental and theoretical characterization of the natural gas
migration and accumulation mechanism in low-permeability
(tight) sandstone cores [J]. Journal of Natural Gas Science and
Engineering, 2016, 33: 1308-1315.

ZHANG Yongchao, ZENG Jianhui, QIAO Juncheng, et al.
Experimental study on natural gas migration and accumulation
mechanism in sweet spots of tight sandstones[J]. Journal of Natural
Gas Science and Engineering, 2016, 36(Part A) : 669-678.
FH, SRFM, LA, . ARSI LA RGEABRA
FAHEEERRE] RATTL, 2021, 41(4): 30-40.

LI Jian, ZHANG Chunlin, JIANG Fujie, et al. Main factors
controlling the enrichment of Upper Carboniferous Benxi Formation
tight gas in the Ordos Basin[J]. Natural Gas Industry, 2021, 41
(4): 30-40.

B, e, B0, S BURR A OB RIS KR
FECRFAE —— LI b X =% G 0 G L0 SR 1 ).
KAl 2020, 40(11): 31-40.
XIE Zengye, YANG Chunlong, LI Jian, et al. Charging
simulation experiment and characteristics of tight sandstone gas
reservoirs: A case study of the Upper Triassic Xujiahe Formation
sandstone gas reservoir in the central Sichuan Basin[J]. Natural

Gas Industry, 2020, 40(11): 31-40.
B, A e, 4200, S 101 2 BUR D A AR SN

i B FUASE & A AL —— LA P b X 1 = % G A 2R
BIL1]. RIRSMEREL, 2021, 32(8): 1201-1211.

XIE Zengye, YANG Chunlong, LI Jian, et al. Accumulation
characteristics and large-medium gas reservoir-forming mechanism
of tight sandstone gas reservoir in Sichuan Basin: Case study on
the Upper Triassic Xujiahe Formation gas reservoir in central
Sichuan Basin[J]. Natural Gas Geoscience, 2021, 32(8): 1201-
1211.

RGN, XImD7, 3RAS, 45 . RS ORA ) R 5 T 718
TESs e ()], AR ST, 2004, 31(1): 119-122.
ZHANG Jinchuan, LIU Lifang, ZHANG Jie, et al. Experiments
on the abnormal pressure of source-contacting gas (basin-centered
gas) accumulation [J]. Petroleum Exploration and Development,
2004, 31(1): 119-122.

QIAO Juncheng, ZENG Jianhui, JIANG Shu, et al. Heterogeneity
of reservoir quality and gas accumulation in tight sandstone
reservoirs revealed by pore structure characterization and physical
simulation[J]. Fuel, 2019, 253: 1300-1316.

ZHANG Yongchao, ZENG Jianhui, QIAO Juncheng, et al.
Experimental study on natural gas migration and accumulation
mechanism in sweet spots of tight sandstones [J]. Journal of Natural
Gas Science and Engineering, 2016, 36(Part A) : 669-678.
BT, 2UNE, TH, 5 ORERRESE T R A — A
BRRBIRRIAIRBTTL ()], H 2 J12, 2014, 35(1): 98-104.
WEI Ning, LI Xiaochun, WANG Ying, et al. Experimental
studies of CO, breakthrough pressure of argillaceous siltstone
under different pressures and temperatures [J]. Rock and Soil
Mechanics, 2014, 35(1): 98-104.

BE T, XUF S, KA, 55 . BURED A URSUK IS &
fitt 2 AL IPLELL) ). RAAAT, 2020, 40(9): 70-79.
ZHAO Yulong, LIU Xiangyu, ZHANG Lichui, et al. Laws of gas
and water flow and mechanism of reservoir drying in tight sandstone
gas reservoirs[ ] |. Natural Gas Industry, 2020, 40(9): 70-79.

(i KREHK)



