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New progress in basic studies of hydrocarbon generation
and expulsion of source rock in finite space

Guan Defan', Xu Xuhui', Li Zhiming®, Zheng Lunju®, Ma Zhongliang®

(1. SINOPEC Ezxploration & Production Research Institute s Beijing 100083, China;
2. Wuxi Research Institute of Petroleum Geology s SINOPEC, Wuxi, Jiangsu 214151, China)

Abstract: Simulation of hydrocarbon generation and expulsion of source rock in finite space has been
carried out with the hydrocarbon generation and expulsion simulation experimental instrument of type
DK-II with porosity, temperature and pressure under geological conditions. It has been concluded that
the process of hydrocarbon generation of source rock during basin subsidence can be divided into 3 stages
as follows. 1) R,<.0.70%, oil generates from source rock slowly; 2) 0.70% < R,<C0.90%, oil gener-
ates rapidly, and reaches the peak when R, is 0.90%; 3) R,>>0.90% , oil gene-ration from kerogen has
finished due to the fluid pressure in source rock. And during the 3rd stage, the oil expulsed from source
rock cracking stays on rock surface and in connected microfractures. Part of the expulsed oil migrates

into sandstones which interbed with source rocks. When the maturity of source rock is over 0. 70% and
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the pressure differential between source rock and reservoir during basin uplifting reaches about 4 —5

MPa, oil migrates far away and accumulates.
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Table 1 Basic features of experiment
samples and aims of simulation
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Table 2 Simulation conditions of hydrocarbon generation
of source rock in finite space during basin subsidence
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Table 3 Simulation conditions of hydrocarbon
expulsion of source rock under pressure
differential during basin uplifting
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Table 4 Simulation results of hydrocarbon generation of source rock in finite space during basin subsidence
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Fig. 1 Characteristics of hydrocarbon generation

of source rock in finite space during basin subsidence
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Fig.3 Pressure increasing curves of hydrocarbon generation

of source rock in finite space during basin subsidence
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Fig.4 Yielding rate and expulsion coefficient of
expulsed oil 1 under different pressure differential

120

——0 MPaJk %
__ 10 —m=3MPalk %
e —4—6 MPalk %
o 80 ——12 MPajk %
-~
‘S
=y
=
20+
(a)
0 . . . . . .
240 260 280 300 320 340 360 380
HERLELE/ C
30
——0 MPa/f %
251  -m-3MPall%
—&—6 MPaJk %

20 —e12 MPalk %

HEh H= %%

240 0 20 0 - o 360 380
R/ C
B 5 OR[N E 2 T HEH 2 7R 5 HEh R

Fig. 5 Yielding rate and expulsion coefficient of

expulsed oil 2 under different pressure differential

s
O

——0 MPalk %
-3 MPalt %
—&—6 MPalk %
——12 MPaJk %
o 251

Hi 377 % (kg
= o B 2 8w B
T T T T T T

5+ (a)

0 I I I I I I
240 260 280 300 320 340 360 380

B/ °C

——0 MPaJk %
-&-3 MPa/k &
—&—6 MPalk %
——12 MPaJk %

Heih 250%

(b)

0 I I I I I I
240 260 280 300 320 340 360 380

BRI/ C

&l 6 AIE 2T HES 3 7 S HEh R A
Fig. 6 Yielding rate and expulsion coefficient

of expulsed oil 3 under different pressure differential

PR A TR AR L R 1 R HE ke R
Wt il TS A% 7 A 3 g A8 AR AR /N BRIV R R IR R B A
J re U I B LR HH T 1A 7 R A TH T B e
HEh R EE 1.0 A . IX TR 3G RV 5 M i M1
B B R TR R T A e v W o B L A SR i M
B AN A7 T A A S 6 TR L A T A R X
T2 Z AR 2 I 2 8 U5 A il LT



o 446 o o B % t B 33 %
X DL Aze 2 HE 4z 2 i 4R )2 sloke i B PR b R AT A AR Y& B 45
R o .
3 458

[E] i, fy P4 AT D, YA BE /N T 320 °C I
R A EE/NTF 0. 70%) , B4 ke R 4 5 ik
RGO — W R 25 HE B 1 7™ S RHE T
FBOAR /N 3 A 0 SR 2 o TV B N Y ) e
TR e RS TR [y B AR (L BV AR 1 T+ i BERD) 1 A
HE AP A I IR 4 TR IR 1 A i A R A
VA LB 223 [0 PN 1 5 Sk 20 0 1 ARG 2B R 38 e S
25 WV I 3 A B TR e A AR T (R R
X SMES XK EE—ENET RGEE AVRIEA
A I AR e K A B R RIS L B AE AR )2 S i
Pl A rh A A8 . T AR LR EE SR B 320 (C 2
Ji B W B KT 0. 70 %) . bifi 25 45 00 388 3 7Y
8 R IR R PG A B BO M AR R R G52 5 HERR
ARG 10 e 22 B 3G 5, HE 0l 1 07 R R HE I R AL
WG R, I B R 28 3 MPa I ({45 51 5 %8 1R 2%
M &5 R BT, M 228 6 MPa Fll K 258 12 MPa
I A 2 R . X U I 2 2 B T B N 1 T e
U5 AR SR TH AT O E A AR T = 0, (H 3E (R 36 T B
BURIRAE X S04 X T RG22 BN R IR A
A A It e A B R RIS L B AE AR )E B
el PA] v AT A ARG 5 T 2 e 2538 B — s (H 22 e
6 MPa) , i 22 3#F— 25 38 2 X HE i 1 i 7™ 22 R HE
FE R BN R X B R A AR AR T B B s
JiA X i AE 2 X R ) 3R 40 25 38 3 — A i ALE (2
A~5 MPa) i}, 5t A] DA 42 5 5 A B0 i 488 A
KA L IR B HEE AR T T A RO .

&5 Al Dl Bl UL B S R T b L ke
G 1 S B e v o JFG v ) B il R R L
Hethith 2 M=ot o, m R 2 B EM &M T,
Az v T HE L 2 AT R A AT IA B 100 kg/t
ZeAiHEM R AT I8 20 %0 DL b X Ud W7 A M RE
SLUTREBT B, B TR A i HE R R D ax S 4k
TH AT KRR R AR VR R A S 2 A A 1 R
BB B S

& 6 Bl UL HE 3 A P SRR HE T R B e
52 A A T B B e 2 JE B AR R R G0 S HE
KRG R 22 KW & . O Bk %] 6 MPa Z )5
BTRE FIETE 0 e 2215 00T R HE i = =3
AT 28 B0 A A L 8 I8S 7S B Al 7 23 1 35 252 T [ By
B A HE B A mT i A SRR S R BR s
2L IE ] RETE AR BRI R X R R AR I X AR
U52A 5 B A A 2 8] 1Y) Jm 3 R 22 VR B 25

D g i i RlaE RS REAES
3 B BEE A E N T 0. 70 % Z BT R IR A AL T
SRR A B, 0. 70 % ~0. 90 % I &b b 3 A= Il [y
Br, & 0. 90% W C 26 A 3k B A 9l B g, KT
0. 900 Z J » 2 K& W A PN A8 It A4 & 0 i A L iR
A 7R IR A T AR 1 R A A X T A AL
JoT = FE R AT 2 B G i R R A R H R ) R U
AMERRAH—NEE,

2) 7F 7 M 45 22 I B B JR VR ke 44 R HE
AT R s B AR R R A R T e 5 2 % Y
e AR HER T A 5 RIS )2 RN ED S
JEN I AT RETE BCIE B RGBT D
F R R HE N T A e A I B, L 2R 2 b (B M
B T AL S A7 AR ] 0 1 A i 4G AR T O 1 R
fe X5 F B 2 Z AR R 25 IR 4 R 5 8 2B )
LT M LA BE 2 2R B Ak 4 2 vh 3R AT A R80T 5
HATY ARG T BRI 5 X 5648 X E
NRG2EIRB| — DG FE T 2216 (49 4~5 MPa)
B 2T A 9 5 2 i ) S A & e B
Hiz 2 A 4R J2 Th AT A OB

Sk

(1] K48V, TE k& T, 5. B A e nl i B8 1 48 . I\ 75 3
B AFECM]. JE R A0l Tl A . 2004 24— 80.
BN AR, 22 AW S A U R i A S A BR A
B AE IR LT, A5 RAR MR, 2008,29(6) : 709—715.
AN, A i R L AR 5 RS Q0] AR TR,
2009,14(12) :47—53.

(2]
(3]
[4] Landais P,Michels R, Elie M. Are time and temperature the
only constraints to the simulation of organic matter matura-
tion? [J]. Organic Geochemistry, 1994,22.:617 —630.
ARFE S, A FLAR L A5 il AR G B SR B I R S
JEEALT]. Ao 9B R, 2004, 26 (4) :375— 381,
e FR e eh o A S5 R AL B BOR AR HE R B S 50 W)
AWRFELI]. A S5 MR 2009, 31(3) 1296 — 302,
Afes, S R b A T8 B A i b BT IE 5 T S 3 BT
AR 2 JZ FLBR R A HE IR S8 BOR [T, A il S2 g
2010,31(3) ;3 .
iy de IR 58 A R AR R R 2 R AR 2 R R A
DI B 2L R s R LT, R R 2 o [l BT R E R
2009,34(3) :457—470.
B BT T, WA e BRIREL AR IR A R R R A R
LT, A RAR IR, 2005,26(3) :344— 355,

(@ig XA

[5]

[6]

(7]

(8]

9]



