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RESOLUBLE ORGANIC MATERIALS RESIDENT IN SOURCE ROCKS
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Abstract: The simulations of marine marl with low organic matter abundance under different fluid pre-
ssures were carried out. The results indicated that, the peak time of hydrocarbon generation and expul-
sion was around 310 °C under the pressure of 10 MPa, with the expulsive oil rate and the total oil yield-
ing rate of 182.5 and 193.4 mg/g, respectively. Under 20 MPa, the temperature corresponding to the
hydrocarbon generation and expulsion peak was about 330 °C, with the expulsive oil rate and the total oil
yielding rate of 92.4 and 111. 4 mg/g. respectively. It has been suggested that, the increase of pressure
represses the thermal evolution of organic materials. It enlarges the effective hydrocarbon expulsion
stage of source rocks in addition to postponing the major expulsion period. As a result, the residence
time of resoluble organic materials with large quantity has been enlarged, which provides material basis
for the generation of gas during the high evolutionary phase.
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oil yielding curves under 10 MPa pressure
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Table 1 Component characteristics of expulsion oil and remained oil under 10 MPa pressure
T 78 % 4 WEE/C R/ % R/ % AR/ ER/ % /07 J&/ kg
290 8.08 19. 78 64. 54 7.60 0.41 0.43
310 27.61 19. 45 49. 65 3.29 1.42 0.95
i g 330 31.51 23. 37 42. 64 2.48 1.35 1.29
350 16. 95 25.63 52.90 4.52 0. 66 0. 80
370 9.04 43.69 37.75 9.52 0.21 1. 40
JERE 33. 82 24,21 36. 25 5.72 1. 40 1. 60
290 38.41 29. 14 16. 56 15. 89 1.32 4.08
5 B 310 2'2427 ,27.13 37 65 1,2.96 0. 8? 1.31
330 23.90 32.70 30. 19 13.21 0.73 1. 88
350 31.62 37.61 9.40 21.37 0. 84 7.36
370 35.62 35.62 6. 85 21.92 1. 00 10. 40
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Table 2 Component characteristics of expulsion oil and remained oil under 20 MPa pressure

HF 58 % 4 B/ C AR/ % 35 /% Wi L/ % P42/ % i /5
310 43.59 15. 38 17.95 23.08 2.83

330 63.81 17. 14 13.33 5.71 3.72

HEH £ 350 30. 30 31. 82 27.78 10. 10 0.95
360 32. 64 30. 05 23. 83 13.47 1.09

380 30. 17 29. 05 28. 49 12. 29 1.04

310 32. 67 15. 84 50. 50 0.99 2.06

330 30. 19 13.21 37. 74 18. 87 2.29

B B 350 23.08 23.08 26. 92 26. 92 1. 00
360 23.08 19. 23 51.92 5.77 1.20

380 29.03 12. 90 41. 94 16.13 2.25




AR AE. R IR Th O3 B0 A R i B e TR R T Y + 591 -

%63
250
— By
——
o~ 0 —S— dirf il
o0 —— 10 MPa
g 150
L
@ 100
50

390

&3 AR R ) & AN IR A 7 2 A R AE X L
Fig. 3 Comparison of yields of each fraction

of oil under different pressures

AR Z N 193 mg/g;20 MPa JE 1 14 F . 5=
TR L e B Ay WA AV T - 22, A o A i R I X 1Y)
TRZHEIR 2 330 C, e K7 IR R B 111 mg/g.
I3 —J7 T IRA TR R 1 41T (20 MPa) By HE
HRIHL P SRR X T [ T VR BA R A R T A N T
HERE 0 FR BEERUE 1 R T 3G A A5 2 8 7
Wb W RS B AR R T BOE 200 kR K i
BTRESN. BamiRd R a5 e R
FEARTERE 4 R R e R R HER RE I E R
Z— PR, e 3 3 mAm T A BILBT Y R R A
FH AT 05 A A ol it 2 J5 % A A RCHE R 10 4
K, FHEIEIR

JE 773G 06 98 U AR HE Ao AR 4 5 e A R B
TEWS PR EA R . H3R 2 538 3 XA,
JE 738, HE L0 v AR R R B A O T AR PR B 0
1 55 8 AR SR I BT 4 43 /b 5 5% BR il b R s
IR gine s T 5 NN S E | el SR
AN AR Lewan'* 586 fin K #AAS HL 0T A8 v, B
1 1 AR S B T A G R, R TR
350 C A A7 8 B fe KAA s M5 b Tl 246, HE il &2
REAIG . 5 HE v 0 A 2 B BR AR RS TP By U
Py, A i 5 HEh AR R S R R SR K
Je WIS S {H LW A S T HE I o B0k, — R R T
P AR B S W I 55 Ak 2 S A L L I T i — 2D W O
AN ETE B A A . ARE &0
T 4H RS A AR A 1) X6 Ll 45 SRR B s g Al T
T AR ) 0 W R e e SE % T I AR A G i
WEZM BRI E T .

S PR R S8 FOK B AETE 02 7 A TR 3 3 i
RN R 3 S N B UL =29 A VAL A PR VR 7/ R R o
YRR SRR, B T N o AR . H

IR T WL A i A e e AR AN AT Y (A X —
Fe Ak B b 2R R BRI 00 PR 5 O R o A5 R )
5 AT AR A 5 AR AR S . AR IT R A
2T YRS W i M TR T R O ok L B
Sk P A2 D DR 5 o PR 2% 1 S B AL A AL 7 1
fo B IR AR T R S B . K RO AE AR B
UE P L0 S A7 AL i Ry A A L SR ek 38 AR, 0
PR EAC AT, A R T4 2 s 0 3 A AL 5 AR T A Y
Y APLEE 1R T AR S8 h g X A
AR AN 10 S P N B U] T X — s B
AN, A3 ] 8 T 5 4 4t B LK R TS U
SFHOTTII TR E (R T 4 500 m) KRBT Kl s
A3 R T S T T O 4 M R SRR AT Y
BIF5E rb o A B, T 4 400 S PR P 2 0 O 4 i P
ROV BURCA A A R BRI R R80T =
ORI A [8) D st st 39 LA ] 3k B2 R A [) i 2
ST AR R RTE R AN R, AT, R
VR S I T e PR v i B o RO A e B RO

3 45

110 MPa JE i SR IEATE 310 ‘CEABFE
Hlde v 0, HE H S 7R SRR R R e K o B R
182.5,193. 4 mg/ g, 2 BT A 1 HE H I = e 38 K
TER BRI 5 B RN T 10 mg/g.

2)20 MPa FE 70 B 35 30 4 HEJG i e i
L PR E S 330 °C o HE H T 7= AL Tl 2R S KA 43
B4 92.1.111. 4 mg/g; Bk 310 “CHMHEH =R KT
BR BRI Bk B R — KT 20 mg/ g,

3) FE J1 52 A LT B i B b N AT 2 A ) L
P2 B A7 7E (o 75 000 T 7 i A v Ak 8 B A8 1 L
A 5 BOE LB R fE 7 P P it/ 4
(9 HE K2 3l i AN e A CHE Hh LSO B T IR IR A .
P LA T 7R R R 2 A A T RE R B R
(VRS » AT Ay v 8 A B BB R SR S A L e 46 T
FE R W TS

B ALRAAER T REAFR NH R F
HRIMEZH . FPEEAERAULFERFK EA
REFRELRLBRENEXARRAEEROGNRE
e ERFERGE

SE

(17 SC RSO, OR AR O 4 A 5 BE AT MR A4
PeIF R BT gE (M. dbat . BF2= i pitkt . 2008 :32—50.

[2] ®SCHE, EIRE ok E AR A DL 3 0 SO0 2K i 42 1 %
HAE M 9= ). A 59 %, 2005,32(2) :1—6.

(F#% 595 7



%6

M IGE LT, 4. BUE A O T AR TR IR B i R R SR T + 595 -

300

—@— EKSI13
S 14

/(mL « min ")

—ee—-7yy

0.1 03 0.5 1.0 20 30
YK K J)/MPa

Bl 8 ANIF I RSN AL SR B R
Fig. 8 Gas flow characteristics of cores
under different overburden pressure

3.4 LEES

Sedy S13,S14 M5 KW . R 3 b
SAES RSB 1 38, b R 8K 7R A RS
K ) AR (B 8)

4 g

ARTEEUE 0 B L e IR0 AR EE B
B RAEFHAEIBER/NTL0X10 7 pm’ K5

R T AT BOR BP0 8 T BN R 25 A R R BN
SARTEBCR O B R E 52 5 TRB 1B R
BOKMWAEE A O RE, BEE N EZ N R E
Wi, B E RS AL T R B 2SR
HUF R A 2R 7 RERE AR 5 35 /K AR A BE X MR B i
SEMAAR I A J22 5 KM I 23 180 BE R B2 T B 5 2
AR 8 T JEE L ) 249 B A A A i Y R L
Ty G O TR S AR T, AR A B I RE )

SE

[1] HOLDITCH S A. Tight gas sands[J]. JPT,2006,58(6):
85—90.

(2]  HANBUE RSO 1 B 3 5 TF & BOIR L it 5 R AF 2 32 2
O I A ARLT ], P9I A3 4 . 2000, 52 (3 ) . 2—32.

[3] M, BER, ZRW0 5%, 5. SO 0 55 OO0 45 4 S0 38 T 4
FELT]. J1%EiE % ,2008,38(2) 1229 —236.

(4] R AR T ESE % 2N P SKB R0 O
W), A ihSEH R . 2004,26(6) 571 —573.

[5] WATE R, T ES.F. KKK E LB KB 7T
FRAELTD. PG A I K2R CABRBHE RO 2007, 29(5) .
63—65.

[6] W5 RAEH, RHEE, %, & KB R R B ALY
RO ST 1], KAR S M ERAL 4 ,2007,18(3) : 469 —472.

(HmiE % )

(k3% 591 70
(3] XSG, M st , Zat A, %, B AT EARIM]. Jbat.
B2 A, 2007 :4—17.
(4] XISCC. KT W, %. B4 A KR EZRE . 48l
A HLSILI]. A7l SE 5 M 5T, 2007,29(1) - 1—6.
(5] XsCir, sk B fh, & I, % RASORE N 2R &2 R E
ST, A5 RAR BT, 2005, 26(4) : 393 — 401,
[6] LEWAN M D, WINTERS J C, MCDONALD J H. Genera-
tion of oil-like pyrolyzates from organic-rich shales[J]. Sci-
ence,1979,203(4383):897—899.
[7] Z@geh IR, X S A8 5. iR 18] m 7K & % 455 480 52 48 3k
AR RSB ML) ], A 9258 1 5, 2002, 24(2)
152—157.
[8] FEJ= Ry, IRAIE. K B2 30 ™ W) R AL B 38
PR FELT]. A7 B R 5 T &, 1995, 22(3) :36 — 42,
[9] KENNEDY G C. Pressure— volume — temperature relations
in water at elevated temperatures and pressures[ J]. Ameri-
can Journal of Science,1950,248.:540—7564.
[10] #XSCH AR fE. RA . . A b F e 5 77 i ik LML
b A Tl R L 2006 : 268 — 282,

[11]  EJRz BRSO AN, R SR 28 A B B R G R Bl =
12 R URIRERLT. Arih B S T . 2002,29(4) 12— 15,

[12] MONTHIOUX M, LANDAIS P, DURAND B. Compari-

son between extracts from natural and artificial maturation

series of Mahakamdelta coals[J] . Organic Geochemistry,
1986, 10 (1/ 3): 299—311.

[13] BRAUN R L,BURNHAM A K. Mathematical model of oil
generation, degradation and expulsion[ J]. Energy Fuels,
1990,4(1) :132—146.

[14] MCTAVISH R A. Pressure retardation of vitrinite diagenesis,
offshore northwest Europe[J]. Nature,1978,271(5) :648—650.

[15] PRICE L C. Thermal stability of hydrocarbons in nature; limits,
evidence, characteristics, and possible controls[J]. Geochimica et
Cosmochimica Acta,1993,57(17) :3261—3280.

[16] LEWAN M D. Laboratory simulation of petroleum forma-
tion: hydrous pyrolysis[ G]// ENGEL M H, MACKO S
A, eds. Organic geochemistry. New York: Plenum Press,
1993: 419—442.

[17] BEJK. R R 50 R DL 7S 0 AR 8 1M B4
WAL R NBILT]. A SC 5 M B, 2008,30(4) 340 — 344,

(18] dk~F4 ., shobRkme, A B, 45, FE 73l S0 F 4B 45 e 4l 5
BSAFSE - LAV V4 Hb U BRI S i [T 0. vl S 6 o T
2008,30(5) :522—526.

[19] BEAG. R A AT Ab S H b SRR 77 (9 5 ) . LA e 1
L 2 2 D BT, i S 3 5 2009, 31(1) : 36— 39.

[20] MB35, 4848, ) 55, . B RIS A P #E A0 R A 92 1
PLERLTD. a4z, 2006,27(5) 19— 18.

(mE H )



