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Table 1 The analytical data of original natural bitumen and simulation bitumen products
HC don Nc¢ Ja Ry
% nm Lec nm La nm % %
0 1.142 27.29 0.358 2.412 3.001 6.74 64.1 1.14
1 300C 1 atm 1.127 21.08 0.357 2.426 3.017 6.80 64.8 1.16
2 300C 1000 atm 0.999 20.90 0.352 2.459 3.086 6.99 66.2 1.22
3 400C 1 atm 0.911 20.52 0.352 2.461 3.087 6.99 69.7 1.37
4 400C 800 atm 0.894 20.43 0.349 2.492 3.114 7.14 70.3 1.52
5 400C 1 000atm 0.858 20.34 0.345 2.545 3.181 7.38 72.1 1.68
6 500C  latm 0.824 18.91 0.348 2.523 3.138 7.25 72.3 1.61
7 500C 1000 atm 0.813 18.65 0.340 2.591 3.238 7.62 75.2 1.98

R, +0.01 %
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Fig. 2

Infrared spectra of natural and simulation bitumens
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2
Table 2 The analytical results of saturated hydrocarbons in samples
>SnCyy nCy + nCyy aaaCrg Cyy
. CPI I's Tm
SnCyy nCog + nCy 20S  20S+20R o3 acat off
0 1.58 3.01 1.17 0.93 0.45 0.33
1 1.74 3.62 1.14 1.00 0.50 0.39
2 1.77 3.65 1.14 1.01 0.50 0.40
3 1.90 4.21 1.11 1.09 0.53 0.48
4 1.90 4.24 1.10 1.11 0.54 0.50
5 1.90 4.25 1.10 1.12 0.54 0.50
6 1.98 4.60 1.09 1.15 0.56 0.51
7 1.99 4.64 1.07 1.19 0.58 0.54
I CPI= %Cps-33 + % Coa 2 % Cu-n
2 T. T, 18a H Cyp 17« H Cyp
3
Table 3 Pyrolytic products of simulation samples and original sample
<nCy
% % % % % % =nCy
0 68. 1 24.6 7.3 7.2 4.9 2.3 9.78
1 64.8 28.1 7.1 8.5 6.1 2.1 10.88
2 64.4 28.6 7.0 8.6 6.3 2.0 10.91
3 60.5 33.6 5.9 10.4 7.5 2.0 13.53
4 60.2 34.0 5.8 10.5 7.8 1.9 13.60
5 60.0 34.2 5.8 10.6 7.8 1.9 13.63
6 57.7 37.0 5.3 11.4 8.9 1. 14.90
7 57.1 37.9 5.0 11.8 9.6 1. 15.13
R 16 Saj R
o ajgo b
7" Costa Neto Siton ? H C
Rb
18
3.3
13 ” Rb
1 000atm
R, R, Ry,
19
Ry,
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The Influence of High Pressure on the Structural and Compositional
Evolution of Natural Bitumen

GAO Zhi-nong HU Hua-zhong

College of Chemistry and Molecular Sciences Wuhan University Wuhan 430072

Abstract Laboratory simulation has elucidated that high pressure 800~1 000 atm at moderate temperatures

300~ 500 C can accelerate the structural evolution of natural bitumen in carbonate rocks. Under high pres-
sures the natural bitumen becomes more compact and regular in its structures. So the reflectance values R, of
bitumen increase obviously and its R} values and structural parameters carbon lamellar distance dyy, size of
crystal nucleus layer number of aromatic cycle and aromaticity exceed that in the real thermal evolution level evi-
dently. Nevertheless this kind of bitumen preserves the chemical composition and distribution including biomark-
ers formed in true thermal maturity. This unique geochemical nature differs from that of any published bitumen

types e.g. thermally matured bitumen etc.  which can be used to distinguish thermo-compressively matured
bitumen from other kinds of bitumens.
Key words  thermo-compressively matured bitumen  simulation experiment structure and composition

high pressure
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Study on Stable Carbon Isotopic Compositions of n-alkanes and Isoprenoids
for Crude Oils from Well Lunnan 14 Tarim Basin

LU Hong CHAI Ping-xia SUN Yong-ge PENG Ping-an

State Key Laboratory of Organic Geochemistry Institute of Geochemistry Chinese Academy of Sciences Guangzhou 510640

Abstract  Compound-specific stable carbon isotope analysis of n-alkanes and isoprenoids were conducted for
crude oils from Well Lunnan 14 Lunnan oilfield Tarim Basin NW China. It can be seen that the crude oils from
the Ordovician and Carboniferous productive horizons shared the same organic matter inputs while the Triassic
crude oil had different sources of organic matter input. In addition the carbon isotope composition of isoprenoids is
isotopically heavier than that of n — alkanes with the same carbon number. It is presumed that the biosynthesis
pathway and intramolecular distribution of € might theoretically account for the recognized relationship between 7-
alkanes and isoprenoids in terms of carbon isotope compositions.

Key words Well Lunnan 14 #n-alkanes isoprenoids compound-specific stable carbon isotope compositions





