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Table 1 The basic geochemical characteristics of oil samples
% %
dZ[JQC
m C H (0] N S

TZ724 Cy 3771.26~3804.84  0.8754 32.15 24.80 31.48 11.57 85.88 12.66 0.44 0.66 0.95
DW105 Nj ok 696~704 0.8016 80.48 15.02 4.51 0.00 85.48 13.87 0.38 0.38 0.42
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ml mg 350C 80mg

Table 2 Generation ratio of oil to gas under different pressure ml mg 350C 80mg oil sample
min 120 750 1440 2200 3000
10ml

0.081 0.0174

Iml

0.134 0.243
st <53
133

[
N
clyg
1 2 3
1 2 0.7 MPa 3 TMPa
1
350C 24h

1 normal pressure 2 0.7 MPa of final pressure
3 7MPa final pressure
Fig.1 Gas chromatography trace of gas formed from the
pyrolysis of oil under different pressure 350°C 24h
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0.5 ml 140 mg

0.201 0.254 0.279 0.323

0.283 0.322 0.339 0.348

AAUES (ml/mg

0.0

0 300 1000 LSOO 2000 2500 3000 3500 4000
SR timin
1 10ml
2 Iml

350C 80mg
1 10ml reaction vessel lower pressure
2 1ml reaction vessel higher pressure

Fig.2 Yield of oil to gas under different pressure
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Table 3 The chemical kinetic parameters of oil to gas in Tarim basin

1996.62 ~ 121 Lu Shangfang. Chemical kinetic theory of organic

matter to hydrocarbons and its application M . Beijing Petroleum In-

EOG, TZ724 DW105
AOG; AOG;
kJ mol
min— 1 XOGi min— 1 XOGiy
160 1.000 0x 10'¢ 2.3556x10°¢ 1.4193x10°° 1.000 0 x 10'°
170 1.000 0x 10" 2.3557x10°¢ 1.4193x10°° 1.000 0% 10'
180 1.005 310 4.0573%10°6 1.3270x10°3 6.624 3x 10"
190 6.671 0x 10" 2.4740%x10°° 5.020 5x 1074 1.077 2x 109
200 1.007 8x 10" 7.606 9x 103 2.597 5x10°3 1.644 310"
210 9.046 3x 10 2.1745x10 ! 2.6715%10 3 4.140 6x 10"
220 8.272 8x 10" 1.4892x10"! 6.087 7x 10 2 1.139 9% 10"
230 6.721 210" 2.310 8x10 ! 1.9528x10 ! 5.084 3x 10"
240 7.595 7% 10" 1.1123x107?2 1.6349x10! 2.926 7x 10"
250 9.775 1x 10 5.8849x10°* 1.386 310! 5.240 7x10'
260 1.475 1x10% 3.368 61072 9.974 6x 102 5.039 0x 10!
270 2.709 1x 10" 1.927 2x10°* 7.201 5x10°2 1.219 3x 10"
280 2.580 5% 10 8.049 3x10 2 4.939 1x10 2 3.824 2x10'
290 1.571 0x 10" 4.649 4%x10°3 3.796 3% 10 2 1.391 6x10'
300 7.488 2x 101 4.677 9%10 2 3.508 7x10 2 1.071 1x10'
310 1.027 9x 10" 6.949 6x10 2 3.449 3x10 2 1.013 6x 10
320 1.005 910" 5.1527x10°2 3.4379%x10 2 1.002 6% 10'
330 1.000 9x 10 5.218 6x10 2 3.430 7x10°2 1.000 5x10'
340 1.000 0% 10' 5.2329x10 2 3.4353x10 2 1.000 1x10'
254.21kJ mol 259.54k] mol
4 dustry Press 1966.62~121
1 . J
.2001 19 1 136~ 140 Li Shuyan Guo Shaohui Shen Run-
mei. Study of characterisics and kinetics of catalytic degradation of as-
phaltene J . Acta Sedimentntologoical Sinica 2001 19 1 136~140
DW105 M . 1985. 21~141 Yang Wanli
C—C Gao Ruiqi Guo Qingfu et al. Generation migration and accumulation
C—C of terrestrial oil in Songliao basin M . Harbin Heilongjiang Science and
Technology Press 1985.21~141
221~ 245kj Hunt J] M. Petroleum Geochemistry and Geology M . Freeman and
mol ¢ % * Company. 1979
J . 1997 15 2 126 ~129 Lu Shangfang Chen Xin
6 200 m 30% Fu Xiaotai. Chemical kinetic models of hydrocarbon generation by coal
organic matter in Taiblei seg and its initial application J . Acta Sedi-
mentologigal Sinica 1997 15 2 126~129
3 J. . 1997 71 4 365~373 Lu Shuangfang Fu Xiao-
tai Chen Xin et al . Chemical Kinetic models of generation of gas by var-
ious groups in crude oil and their calibration J . Acta Geologica Sinica
1997 71 4 365~373
M . 1982.
References 163~220 Li Weijing Guo Yaohuang Gan Yinai et al.Optimpzation
M . Beijing Qsinghua University Press 1982.163~220
M .

Quigley T M. Kinetic theory of petroleum generation A . In Doligez
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The Chemical Kinetic Model of Qil Cracking to Gas
under High Pressure in Tarim Basin and Its Significance

TIAN Chun-zhi'’ LU Shuang-fang! LI Qi-ming® FU Xiao-tai' XUE Hai-tao'

1 Daqing Petroleum Institute Anda Heilongjiang 151400

2 Tarim Institute of Petroleum Exploration and Exploitation Korla Xinjiang 841000

Abstract To aim directly at the practical situation that the oil in Tarim basin can be preserved at depth much
greater than in other ones the experiments of oil cracking into gas under pressure as high as in Tarim basin are de-
signed and carried out in this paper. The characteristics and yield of products formed by the pyrolysis experiments
with different pressure indicate that the pressure do have manifest influence on the processes of oil to gas. The
chemical kinetic models that are constructed and calibrated by the experimental data with high pressure suggest
that the activation energy of light oil to gas is relatively higher than that of the normal cil. The weight average ac-
tivation energies of oil cracking to gas under the high-pressure experiments are much higher than that of relative
low-pressure experiments. Therefore repression of high pressure for decomposition of oil to gas has been testified
quantitatively and the essence that the light oil contained less heteroatoms is more difficult to be degraded to gas has
been explained.

Key words oil cracking to gas  chemical kinetics  high pressure





