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Fig. 1 Sketch of the simulation experiment instrument
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Fig. 2 Evolution route of simulated samples on Van Krevelen's model
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Table 1 Characteristics of liquid chromatography of pyrolysis oils

HHLRE _
OEP % Pr/Ph Pr/nCyr Pr/nCis %"ﬂ
&) ntis , 287+ 29
300 1. 02 0. 47 1.07 0.42 - 0.38 1.56
320 1.01 0.51 1.43 0.21 0.15 1. 39
330 1. 06 0.23 1. 46 0. 35 0. 24 0.92
340 1. 07 0.21 1. 47 0. 33 0.23 1. 07
350 1. 06 0. 36 1.55 0.15 0.10 1. 35
360 1. 02 0. 38 1.50 0.11 0.08 1. 45
1.0 FkE ‘ /"\ R,=0.64 1.0+
0.5+ fﬂg/ sy (2 0.5
W\
—_
0.0 J AN 0.0
C7 Cl2 C17 C22 €27 C32 C37 C7 C12 C17 C2 C27 C32 C37

1.0+ 1.0 340T R,=1.14

0.5+ 0.5

0.0

0.0

1.0+ 1.0q

0.5+

0.0 T Y T T T “1 00 T T T ~T T
C7 C12 C17 C22 C27 C32 C¥7 c? ci2 ci7 ¢c22 C27 C32 C37

%4

1. %W 2. KA 3 WFC
M4 BEEW.E AE C EMREESUIERT T

Fig. 4 Finger-print chart of n-alkanes of the pyrolysis oil, bitumen A and bitumen C
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Table 2 Component characteristics of bitumen A and bitumen C

22 5 HAE () b AR E BOD WH IR /% BT/ER
A JFEE 44. 38 18.18 29. 94 7.48 2.44 2.09
A300 23.11 35.29 36.13 5. 46 0. 66 1. 62
A320 48. 36 10.12 34. 64 6. 86 4.78 1. 69
A330 38. 98 25. 68 27. 08 8. 25 1.52 2.39
A340 27.17 23. 34 11. 81 7.66 1.16 1.21
A350 34. 40 18.80 10. 36 6.42 1.83 1.32
A360 25. 95 34. 61 26. 92 12. 49 0.75 2.25
CIE# 28. 00 36. 00 18. 00 18. 00 0.78 3.56
C300 16.12 34. 40 24.73 24.73 0. 47 2. 04
C320 24. 46 32. 97 18. 08 24. 46 0.74 3.18
C330 24.13 27.58 25.28 22.98 0. 87 2.05
C340 17. 44 33.72 22.09 26. 74 0.52 2.32
C350 19. 00 49. 00 16. 00 16. 00 0. 39 4.25
C360 30.37 29.11 30. 37 10.12 1. 04 1. 96
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Fig.5 Variation curve of the relative
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Table 3 Distribution characteristics of n-alkanes of bitumen A and bitumen C

¥ B CPI OEP Cn/Ch Cia1+220/Cizs+29
AR 0. 97 0. 92 0. 39 0.77
A300 1. 02 1. 00 0.12 0.45
A330 1.06 1.02 0. 14 0.35
A360 1. 01 0.98 0. 46 1.48
CRE 0. 89 0. 85 1.48 3.21

C300 1.03 0. 95 1.43 2.71

C330 0. 90 0. 89 1.50 2.08
C360 0. 86 0.81 0.56 1.29

BF C UEBE I ENRES FERE, EREBRMBRREGE D . MEHEILEERIE
= (300—350°C) , IR MR B, B ARFES E5 SR (380C), H FREKEF



13 EREE.REKENE B ERE 133

R RBRBELE, SRPUEMRE SR, Ch/CLEER 1.48UAB)BEE 0.56
(360°C), EHEXHHBRER AXB-BBAM B G60CLUUED , AR EPH I EZ E B REE
RAZBHFEERNEREBRHEZHN, B THRREBHY FREBERS R TEB-TB
BrB (=360C), BBREFHE W H I i K BREBAUE , B T = BREBUE K Bl hn . BT
HERBRTRKE BRREMTERS (46.23%), TR XFARMBITRER R T HRRKR
HIFERKE RELR, R THRREEH R SERSEEECHEERE.

3 4 w

R B (B DK SR I SE 30 07 SR HEAT VR O 19 A L HERR BLIL SE R B 5T, a0 X A
M HEAGEC ZFWTRRARE MR UL IR FEXN L, THEUTILA
SR DREHFRFERC—COLGAFEENMA, HEBMEABEMN BT EMFER
MKEVNRGE AR, BT FHURM AR BRI R R PR R
HIHERR E B O IR KA B E T EIFN R T EE S MG O RKE BRIEE) PARRRERS
AEENRTET AT CHARFERR. HHF A RHH C ESHRNE, &M/ 5t
BEUXT 1 HEBEMUNF 1 AEDRB-RBN B H C EMtE Ry E,
B R BUIEM SR FHER E T R, MBI KB, XK T L B a2
EHEYB BRI TR . ERELN BEREATRAKEREMRTRERRIL &1 X &
BASERBFENRERE, XEERAUER T RIS BUEYIH T2, W ERE
HMNESEHRKRDRA MW LHRPHEEESAK BN RAER, AN EEEE
AU A R A TR B R .

WA H $9:1994—10—5

2 ¥ X B

(1) Saxby. J.D. ,et al. , Petroleum Generation: Simulation Over Six Years of Hydrocarbon Formation from Torbanite and
Brown Coal in a Subsiding Basin. Org. Geochem. , 1986, 12(9):69—81.

{2) Monthioux, M., et al. , Comparison between extracts from natural and artificial maturation series of Mahakam dalta
coals. Org. Geochem. , 1986, 10:29—311.

(33 Lewan, M.D., et al. . Generation of oil-like pyrolyzates from organic-rich shales. Science, 1979, 203.897—899.

(4] Eglinton, T. I , et al. , Release of aliphatic, aromatic and sulphur compounds from Kimmeridge Kerogen by hydrous
pyrolysis: A Quantitative Study. Ofrg. Geochem., 1988, 13:655—663.

(5) Barth, T., et al. , Generation of organic compounds by hydrous pyrolysis of Kimmeridge oil shale-bulk results and acti-
vation energy calculations. Org. , Geocem. . 1989 14:69—76.

(63 Burnham, A.K., Braun, R.l., Development of a detailed model of petroleum formation, destruction, and expulsion
from lacustrine and marine source rocks. Org. Geochem. , 1990, 16:27—39.

(7)) EREFH KBRS ZRSSEYHERFEIARHR, DMK X .1995,22(3):36—40.

(83 Hunt, J. M., Petroleum Geochemistry and Geology. Freeman, San Francisco, 1979.

(93 Price, L., et al. , Organic geochemistry of the 9. 6 km Bertha Rogers No. 1 Well, Oklahoma, Org. Geochem. , 1981,
3:59—77.



134 OB ¥ W 14 3%

The Study on Simulation Experiments of
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Abstract

Based on the hydrous pyrolysis simulation experiments of low-mature mud limestone, the
characteristics of gas. liquid and solid products . especially the liquid products (including ex-
pelled oil, bitumen A and bitumen C) are discussed systematically in this paper. During ther-
mal evolution, the vitrinite reflectance value of kerogen changes from 0. 64 % (original sample)
to 1. 76 % (360 C /72) and the evolution route of kerogen elements on Van Krevelen’s model is
in line with the evolution path of type- I kerogen. These reflect that the process of the artifi-
cial simulation evolution is similar to that of natural evolution.

The characteristics of gas products are that the yield of methane and hydrogen increases,
while that of'heavy hydrocarbon series(C,—C:) and alkene gases increases at first, then de-
creases later, The value of 8'°C of methane becomes lighter at the early stage and heavier at the
late stage.

The light oil (C,—C,;) plays an important role in the expelled cil. The relative contents
of light oils are from the large to samll then to large in the process of thermal evolution, re-
flecting the process of hydrocarbon generatrion and expulsion. The accurate measurement of
light oils provides an important parameter for evaluating the quantity of oil generation.

The characteristics of geochemistry of bitumen C are different from those of bitumen A of
the host rock, the former contains more aromatic hydrocarbons and the most of ratio values of
saturated hydrocarbons and aromatic hydrocarbons are smaller than 1, but that of the latter
are larger than 1. The results of component analyses and GC analyses on expelled oil, bitumen
A and bitumen C as well as the correlation of their characteristics show that the different exist-
ing forms of organic matter have their special hydrocarbon expulsion ways and make different
contribution to hydrocarbon generation during each evolution stage; the thermal degradation of
a large amount of kerogen is in the leading role during mature stage, but in high mature stage,
the hydrocarbon generation and expulsion (or release) of inclusion organic matter play an im-
portant role because the inclusion organic matter begins to be overally pyrolysed.
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