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Table1 The composition and carbor isotope composition of the tested gas
. %o , %o
CHy4 N> CoHs CO, CsHg iCy nCy iCs nCs 813Gy 613G, S13C5 §613Cy
78.33 1. 67 10. 58 1.99 4.87 0.74 1.25 0.26 0.26 - 41.70 - 29.45 - 28.41 - 26.98
: 2004- 06— 05; :2005- 04- 13
(1958—), (), . .
(KZCX3- SW- 128), (40272065,40072050)

(G1999043310)



.« 294

27
: oy L ARE
3 5
= o = o
X X
yay
@ ®
@ @ @
X7 N2 w4
E.3 E.3 E:3

Fig.1 The shetch map showing the installation of physical simulating experiment of natural gas second migration
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Table 2 The composition of the tested gas in simulating experiment of natural gas migration
» % iCy CoHg
/m nCa CsHg
CH4 CyHg C3Hg iC4H 1o nCsH o 4 3s
0 81.42 11. 00 5.06 0.74 1.25 0.59 2.17
S1-1 2.0 81.96 11.43 5.09 0.55 0.98 0. 56 2.25
Si-2 4.0 82. 88 11.05 4.89 0.41 0.77 0.53 2.26
S1-3 6.0 82.76 11. 11 4.94 0. 40 0.79 0.51 2.25
S1- 4 8.0 83.08 10. 86 4. 82 0.40 0.83 0.48 2.25
S1-5 10.0 83.34 10. 76 4. 60 0.42 0. 87 0.49 2.34
S1- 6 12.0 83.57 10. 87 4.31 0.38 0. 85 0.45 2.52
S1-7 14.0 84. 34 10. 55 4.00 0.29 0. 82 0.36 2.64
Gl-1 2.0 83.17 10. 59 4.59 0. 64 1.01 0. 63 2.31
Gl- 2 4.0 84.28 10. 57 3.87 0.49 0.79 0.62 2.73
Gl- 3 6.0 84. 45 10. 11 4.03 0.53 0. 88 0. 61 2.51
Gl- 4 8.0 86. 20 9. 391 3.39 0.43 0.59 0.74 2.77
Gl- 5 10.0 86. 63 9. 695 2.85 0.38 0.45 0. 85 3.40
Gl- 6 12.0 88.96 9.48 0.99 0.34 0.23 1. 50 9.58
Gl-7 14.0 90. 39 8.58 0. 65 0.23 0.15 1.53 13.20
G2- 1 2.0 82.56 10. 98 4.90 0.57 0.98 0.59 2.24
G2- 2 4.0 83.13 11. 00 4.72 0.43 0.71 0. 61 2.33
G2- 3 6.0 83.93 10. 61 4.36 0.43 0. 67 0. 64 2.44
G2- 4 8.0 83.25 11. 14 4.45 0.45 0.71 0. 63 2.50
G2- 5 10.0 84. 14 10. 46 4.19 0.43 0.70 0. 61 2.50
G2- 6 12.0 85.23 10. 37 3.50 0.36 0.54 0. 67 2.96
G2- 7 14.0 86. 00 9. 88 3.26 0.38 0. 49 0.79 3.03
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Table 3 The carbon-isotope composition of the tested gas in simulating experiment of natural gas migration
513 C, %o
/m
CH4 C2H6 C3 Hg lC4H 10 ILC4H|0 C4H 10
0 - 41.70 - 29.45 - 28.41 - 26.99 - 26.97 - 26.98
S1-1 2.0 - 41.92 - 30.17 - 28.83 - 25.94 - 28.65 - 27.68
S1-2 4.0 - 42.30 - 30.00 - 28.83 - 26.64 - 27.06 - 26.91
S1-3 6.0 - 42.40 - 30.18 - 28.57 - 29.30 - 26.71 - 27.58
S1- 4 8.0 - 42.20 - 30.15 - 28.37 - 27.37 - 27.53 - 27.48
S1-5 10.0 - 42.42 - 30.19 - 28.39 - 27.65 - 28.07 - 27.93
S1- 6 12.0 - 42.48 - 30.26 - 28.49 - 26.27 - 27.27 - 26.96
S1-7 14.0 — 42.88 - 30.19 - 29.18 - 27.40 - 27.45 - 27.44
Gl- 1 2.0 - 43.25 - 30.42 - 27.98 - 28.32 - 26.98 - 27.50
Gl- 2 4.0 - 44.24 - 30.29 - 27.96 - 28.32 - 26.98 - 27.49
Gl-3 6.0 - 44.02 - 30. 30 - 30.10 - 31.07 - 26.34 - 28.11
Gl- 4 8.0 — 43.31 - 30.00 - 28.54 - 31.19 - 27.79 29.24
Gl-5 10.0 - 42.29 - 30.68 - 28.75 - 26.82 - 26.17 - 26.47
Gl- 6 12.0 - 42.25 - 29.80 - 28.13 - 25.72 - 25.41 - 25.60
Gl-17 14.0 - 37.36 - 26.55 - 24.91 - 24.71 - 23.65 - 24.29
G2- 1 2.0 - 42.45 - 30.28 - 28.79 - 27.67 - 27.24 - 27.40
G2- 2 4.0 - 42.79 - 30.47 - 29.17 — 28.48 - 28.25 - 28.34
G2- 3 6.0 - 42.76 - 30.76 - 28.53 -29.75 - 27.63 - 28.45
G2- 4 8.0 — 43.31 - 30.51 - 28.04 - 30. 87 - 27.52 - 28.82
G2-5 10.0 - 44.21 - 30.23 - 28.26 - 27.89 - 26.49 - 27.02
G2- 6 12.0 - 44.03 - 30.04 - 28.14 - 27.53 - 26.36 - 26.83
G2- 17 14.0 - 43.57 - 29.67 - 27.75 - 26.32 - 25.72 - 25.98
: Sl ; Gl 90% 10% ;G2 95% 5%
(8°C2) = 29.45% - 30. 19 %, §°Ci = 29. 5%~ — 31. 6%
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Fig.4 The varying features of carbon-isotope com position
of ethane in the process of natural gas migration
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Fig.5 The varying features of carbon-isotope com position
of propane in the process of natural gas migration
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PHYSICAL SIMULATING EXPERIMENT OF NATURAL GAS
MIGRATION AND ITS CHARACTERISTICS OF COMPOSITION
DIFFERENTIATION AND CARBON ISOTOPE FRACTIONATION

Shi Ji an', Sun Xiujianl'z, Wang Jinpengl'z, Wang QiI , Wang Lei’

(1. State Key Laboratory of Gas Geochemistry, Lanzhou Institute of Geology , Chinese Academy of Sciences,
Lanzhou, Gansu 730000 China; 2. Graduate School of Chinese Academy of Sciences , Betjing 100039, China)
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Abstract: Comparing with petroleum, natural gas is more active, and its accumulation and dissipation are
more complex. In this paper, the characteristics of composition differentiation and carbon-isotope fraction
ation of natural gas in different carrying beds in migration are discussed according to the result of physical
simulating experiment, and the influence of different carrying beds characteristics to natural gas is studied.
The result of physical simulating experiment shows that chromatographic effect and fractionation of com-
position will take place when hydrocarbon migrating. T he light hydrocarbon composition in natural gas,
such as methane, has relatively high permeability and migrating velocity. Clay minerals have more power
ful bounding force to heavyhydrocarbon composition than to light composition, and the migration veloct
ties of normal paraffin hydrocarbons and isoalkines in different carrying beds are obviously different. The
experimental result also shows that migration can cause the fractionation of carbon isotope of natural gas,
and methane carbon isotope is comparatively sensitive to migration conditions and processes.

Key words: natural gas migration; physical simulation; methane carbon isotope
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DISTRIBUTION CHARACTERS AND
HYDROCARBON-GENERATING POTENTIAL OF BITUMEN
OF SINIAN-LOWER PALEOZOIC IN SICHUAN BASIN

Zhang Lin"?, Wei Guoqiz, Wu Shixiangz, Wang Zechengz,
Xiao Xianming’, Zhang Peijun®, Sheng Juehong’

(1. China University of Mining and T echnology, Xuzhou, Jiangsu 221008, China;
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065007, China; 3. Guangz hou Institute of Geochemistry, Chinese A cademy of Sciences, Guangzhou
510640, China; 4. Department of Development, Branch of Southwest Oil and Gas Field, Chengdu 610051, China)

Abstract: T his paper systematically studies the sort, origin, distribution, capability of hydrocarbongener
ating, and main gas-generating times of the bitumen of Siniar-Lower Paleozoic in Sichuan basin. Based on
the whole rock polished surfaces configuration and optical characteristic, the bitumen is sorted five types.
It has two origin kinds, oneis originatin the bed bitumen which mostly distributed in the dark mudstone,
fine sandy mudstone, the other is secondaryreservoir bitumen which mostly distributed in the carbonate
reservoir rock. Bitumen distributed widely in Dengying formation, its content is higher, from depression
(whereaccount for0. 41 % ) toslope( 0. 93% ~ 1. 13% ) andtouplift (2. 4% ~ 5.41% ), whichmeanshigher
content in Leshang-Longnusi Paleo-uplift. The Bitumen has high content in weathering zone and become
less far from the zone. The Bitumen of Dengying formation of Sinian forms in middle Jurassic, its the main
gas-generating time is early Cretaceous which is later than koregen. The Bitumen has strong capability of
hy dro carbonr-generating which can accumulate to middle gas field.

Key words: bitumen; hydrocarbor-generating potential; Sinian-Lower Paleozoic; Leshang-Longnusi Paleo-

uplift; Sichuan basin



