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Hydrocarbon-Generating Dynamic Characteristics of Paleogene
Source Rocks in Western Depression, Liaohe Basin
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Abstract The experiments of hydrocarbongenerating dynamics in opening system on 18 samples of different lithology and kerogen
types in western depression of Liaohe basin were carried out, and the results show that there exists huge difference between different
kerogen types of the same lithology: the better the kerogen types, the lower of the average activity energy; while the larger of the cor-
responding reaction fraction of dominated frequency activity energy, the narrower distibution range of the activity energy, which shows
that the kerogen type has a deciding function on hydrocarbon-generating of the source rock. By using the parallel first order reaction
model, taking the bural history and thermal history into comprehensive consideration, we did a quantitive study on the hydrocarbon-
generating history of the source rock of the western depression, Liaohe basin. The results show that the Sha 3 and Sha 4 formations are
the main source layers, w hich account for 63. 9% and 18. 5% the total amount of hy drocarbor generating respectively. Sha 1-2 and
Dongying formations are the secondary source rock layers, and the accumulative hydrocarbon generation amounts to 328. 09X 10° t of
the four source wck layers in total. The Dongying deposition period is the main hydrocarbon generating time.

Key words: western depression; Liaohe basin; hydrocarbon generating chemical kinetics; hydncarbon source rock.

0 : )

(40472078) ; 973 (2006CB202300).
(1979-)., . : E-mail: fepg— up(:@163. com



800 — 34

( , 1995, 2002; , 1996; : . ;
,2001) . , [ I ;
; M , M-I
3 IIs ; Is-1IT ;
, ( , 2000, 2002) .
( ,2005; ,2006) . , 18
’ ‘ ( 1) ’

1466.5~1980.0 m ,

B

1.2
Rock Eval 6 ,  5.15.30.
’ 40.50 ‘&/min 5 \
’ 250 C 650 C,
s ( Behar et al., 1997; ( 1,
Boreham ef al., 1999; Cramer ef al., 2000; Tang 5 °C/min
etal., 2000).
° 2 2
( ,2002) .
, E
A, 2
1
1.1 (Ungerer, 1990; , 2006; ,2006),
, 3
2000 m s ,
/ 70% H ” ” ’



5 801
1
Table 1 Experimental sample parameters of the basic geological and geochemical characteristics
TOC( %) Tua(©)  KTI
LHT-1 51 Esy I 2.47 618. 62 28. 34 427 78. 85
LHIT-2 16 Es3 I 6.55 895. 42 20. 15 441 95.13
LHI-3 14 Esy I 3.71 578.98 21.29 430 78.07
LHI -4 67 Es3 I 9.57 603. 13 29.57 422 78. 05
LHI-5 85 Esy I 11.6 578. 28 18.97 422 78. 87
LH Il 4-1 8 Es3 II 1.73 400. 58 26. 59 441 67.28
LH Il 4-2 602 Ess A 1.93 381. 35 29.53 424 66. 46
LH Il 4-3 113 Es; A 2.25 413.78 48. 89 437 63. 69
LH I 4-4 153 Ess A 2.32 465.52 29.74 443 69. 43
LH Il 4-5 603 Es; A 1.72 318.02 40.70 426 61.70
LH 1l -1 10 Es; 1Y 2.23 238.57 58.30 435 54.29
LH 152 44 Es; 1Y 1.71 221. 05 70. 18 433 54.13
LH 13 33 Es; 1Y 1.25 204. 00 52. 80 436 53.78
LH 1l 54 42 Ed 1Y 0.73 108. 22 56. 16 430 50. 15
LH Il -5 1 Ess 1Y 0.4013 147. 02 74.76 435 50. 53
LH Ik 12 Ess il 0.34 94. 12 97. 06 436 43.76
LH IIF2 23 Ed il 0.12 83.33 175. 00 422 40. 75
LH 113 9 Es; il 0. 38 55.26 105. 26 428 43.96
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Fig. 1 Curves of sample conversion rate of hydrocarbon generation and temperature
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Fig.2 Activation energy distribution of the samples in western depression of Liaohe basin
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Fig. 3 Hydrocarborrgenerating dynamic characteristics of the
kerogen samples in western depression of Liaohe basin >
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Table 2 Hydrocarbon-generating dynamic characteristics ’ LH IIx-1
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