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Table 1 Chemical composition data of samples
e 1 2 3 4 5 6 7 8 9 10
IRFE 1)/ h 2 6 10 14 18 22 26 30 34 38
S mL 144 400 591 723 829 919 981 1027 1 063 1 103
i ke il 9% 7.5 20. 83 30. 78 37. 65 43,17 47. 86 51.09 53. 48 55. 36 57.45
Cy 82. 17 77.36 77.22 77.11 79. 24 76. 46 75.91 75. 90 74. 65 74. 55
Ca 13. 31 15. 65 15. 88 16. 04 15. 16 16. 16 16. 13 16. 26 16. 55 16. 42
, 3 3.72 6.12 6.20 6.27 5.24 6. 54 6. 89 6. 99 7.31 7.21
Z
?T‘J’l iCy 0.003 3 0.000 4 0.0025 0.001 1 0.0005 0.0057
“HH
nCy 0.004 7 0.008 2 0.0039 0.0072 0.0079 0.009 2
Cy/(Cat+ C3)  4.83 3.55 3.50 3.46 3. 88 3.37 3.30 3.26 3.13 3.15
iCal nCy 0.70 0.05 0. 64 0.15 0. 06 0.62
C, 80. 95 78. 95 79. 68 77.97 77.51 76. 59 76. 29 75. 74 75. 68 75. 02
Ca 13. 52 14. 17 13. 47 15.22 15.70 15. 87 15.73 15. 89 15. 88 16. 18
b 4l Cs 4,82 5.71 5.76 5.89 6.28 6. 43 6. 68 6. 90 6.94 7.33
' o iCy 0.005 1 0.0042 0.0046 0.0058 0.0072
T HA
nCy 0. 006 6 0.0008 0.0064 0.0071 0.0075
Cy/(Cat+ Cy) 4. 41 3.97 4. 14 3.69 3.53 3.43 3.40 3.32 3.32 3.19
iCal nCy 0.77 5.05 0.71 0. 82 0.96
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Fig.3 Chemical compositions and time relationship of samples
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Fig. 4 Relationship between the ethane percentage in reservoir gas ( a)

and methane percentage in diffusive gas (b) and the diffusive gas percentage
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Table 2 Relationship between chemical compositions

of samples and diffusive gas percentages
Aoy A (y) SR x) R R?

C y = = 3,084 8lnx + 88.075 0.739 1

G, y = 1.361 6lnx + 10.893 0.822 6

A4l Cs y = 1.499Inx + 0.895 1 0.764 5
C

—=— f = = 0.7139Inx + 6.0928 0.807 6

G+ Gy

Gy y = - 0.001 3x*- 0.028 1x+ 80.965 0.9537
Gy y = 0.000 5x*+ 0.026 9x + 13.216 0.8392

B4l C;  y =0.0004x°+ 0.018 3x + 4.8192 0.9522
C
—— = - 0.000 1x2- 0.016 3x + 4.513 0.936 8
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GENETIC ANALYSIS OF THE HIGH MATURATED
BITUMEN IN SONGPAN-ABA AREA

JIN Juchang, QIN Jian-zhong, ZHANG Zhrrong, FAN Min, ZHANG Qu

( Wuxi Research Institute of Experimental Petroleum Geology, SINOPEC, Wuxi, Jiangsu 214151, China)

Abstract: Based on genetic analysis of the Silurian bitumen from Yaogou and Devonian bitumen from Dangduo-
gou in SongpamAba area, it was indicated that these bitumen samples were high maturated solid bitumen w hich
sourced from the Silurian or Cambrian mudstones. They were the relict of the old oil pools which were destruct-
ed during the Early Hercynian movement. Formation of the bitumen was very complex. It might be the result of
co~activity of cooling metamorphism and debitumination. Hydrocarbon could be generated from the bitumen as
they were deeply re-buried.

Key words: high maturity; bitumen; genetic analysis; Songpan-Aba area

( continued from page 369)

EXPERIMENTAL INVESTIGATION ON VARIATION OF
GEOCHEMICAL COMPOSITIONS OF NATURAL GAS DURING
DIFFUSION UNDER STRATIGRAPHIC CONDITION

MA Liyuan', ZHANG Xiao-bao', LI Jian®>, YAN Qrtuan’, LI Xirrfen', SONG Cheng peng'

(1. State Key Laboratory of Gas Geochemistry, Lanzhou Institute of Geology, Chinese Academy
of Sciences, Lanzhou, Gansu 730000, China; 2. Langfang Branch, Research Institute of
Petroleum Exploration and Development, CNPC, Langfang, Hebei 065007, China)

Abstract: In order to study the geochemical characteristics of natural gas during diffusion, an experimental sim-
ulation under stratigraphic condition (70 ‘C, 8 MPa) has been performed on a solid sample. During the diffusion
of natural gas, the relative percentage of methane in reservoir gas gradually decreases, but the relative percent-
ages of ethane and propane increase correspondingly. The diffusive gas shows the same compositional varying
tendency as the reservoir gas, but the relative percentage of methane in diffusive gas is higher than that in reser
voir gas at the same time, and the relative percentages of ethane and propane in diffusive gas are lower than
those in reservoir gas. These phenomena are all caused by stratigraphic chromatographic effect. The relative per-
centage of normal butane in reservoir gas is higher than that in diffusive gas at the same time, and the relative
percentage of isobutane in reservoir gas is lower than that in diffusive gas. This is also the result of stratigraphic
chromatographic effect. The C;/(Ca+ C3) and :C4/ nCy values may be used as the geochemical indexes of natu-
ral gas migration. There exist a logarithmic linear correlative relation betw een the relative percentage of composi-
tions of reservoir gas and the diffusive gas percentage and a quadratic relation between the relative percentage of
compositions of diffusive gas and the diffusive gas percentage. T hese relations may be helpful for calculating the
amount of diffusive gas, evaluating the reservoir gas resource prospect, deeply understanding into the variation
of compositions of natural gas during diffusion and predicting the total resources of natural gas derived from the
same source rock but preserved in reservoirs with different ages.

Key words: stratigraphic condition; natural gas composition; diffusion; simulation





