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Table 1 The transformation ratio of saturates,aromatics to gas vs. heating temperature (heated 24 h)
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Fig.1 Experimental and theoretical transformation ratio of various group

compositions to gas vs. temperature
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Fig. 2 Distribution of activation energy of various group compositions to gas
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Table 2 The kinetic parameters of reactions of group compositions in oil to gas
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Qi | ainy A dioa | iR
160 1. 000X 10 1.517X10°3 160 1. 000X 10%7 3.017X10°3
168 1. 000X 108 1.517X10 3 168 1. 000 X 10¥7 3.017X 1073
176 1. 000X 1018 1.517X1073 176 1. 000 1017 3.017%X1073
ol 184 1. 000X 10 1.527X1073 ¥ 184 1. 000X 1017 3.017X10°3
192 1. 000X 108 1.517X10"3 192 1. 000X 1017 3.017X1073
200 1. 000X 1018 1.517X1073 200 9. 288X 1016 3.016X1073
208 9. 990 10"’ 1.439%X 1078 208 2.432X 1012 1.182X 10
216 1. 006 X 10%7 3.875%X10 ° 216 2. 557X 101 5. 258X 1072
224 7.528X 101! 1.174X10 ! 224 1.279X 108 0.1326
232 5.225X 101 1.438X 107! 232 2. 555X 1018 0.1319
i 240 1. 074X 10 1.633%X107 ! 240 3.011X 10V 0.1261
248 1. 227X 10% 2.957X10} 248 6.302X 107 8. 472X 1072
256 1. 036X 101 2.239X10 ! 256 4.579<10'8 7.486X 1072
264 3.830X 10% 6.822X10"% 264 1. 774 X 10V 9.255X107°2
272 6. 614108 8.617X107% 272 3.137X10%8 8.501%X1072
280 5.867X 10! 1.907X 1072 280 1. 047X 108 3.945X 1072
288 8.928X10% 6.536X 1073 288 1. 610X 10"7 2.969X 1072
1 296 1.126 X102 4.637%10 3 17 296 1.118X 10%7 3.217X1072
304 3.023% 10 2.207X 1074 304 1. 028 10" 3.310X 107
312 2. 657X 1018 7.470X107° 312 1. 007 X 10%7 3.337X10 2
320 1.310X 108 9.769X107° . 320 1. 002X 107 3.345X1072
)35 (L 88 E=244. 3 k]/mol )5 EE E=253. 2 kJ/mol
176 1. 611X 108 1. 645X 1074 152 1. 000X 1018 1.357X10°%
184 3. 700 1043 1.073X 1077 160 1. 005X 10'8 7.540X1076
192 2.861 X 10! 3.620X 107! 168 2. 605 1015 4.253%X1072
E[Z 200 8.111x10% 1.580X 1075 i 176 4, 976X 102! 1. 090X 1073
208 6.676X10 "% 1.143X 1072 184 1. 908X 1016 4.139%X 1078
216 0. 000 3.181X 1073 192 1.292X 10 3.404X 1073
224 2. 361X 10 2,001X10 7 200 1.597 X 1016 1.547X 10~
232 6. 867X 101 2.952X 106 208 7.316X10% 2.793X1073
240 4.912X10% 4.637X107! 216 4.550%X 10 3.724X 1071
248 1. 005X 1071 9. 909X 1078 224 1. 473X 10" 3.299X% 1071
256 2.971%X 102 7.981%X1077 # 232 3.529x 108 1.061X 107!
264 7.677X 102 1. 603X 1075 240 3.324X 1017 1.440%10*
272 1. 094X 101 1.655X 105 248 9. 715X 10 7.573X 1073
280 2.961 X102 2.427X107° 256 6. 138X 10 1.230X1072
288 4.320X 106 9.388X 1076 264 4. 420X 1015 6. 937X 10"
296 2. 407X 10 1.975X1073 ’ 272 6. 922X 101 1.235%X1072
304 2.326X10% 4.328X10 2 280 2. 345X 1020 2.285X10°2
12 312 6. 984 X 102 7.322X107? iy 288 8. 745X 1020 4.691x1072
320 3.414 X107 3.461X 1077 296 1. 623X 1020 3.460X 1072
328 1.819 X 106 2.835%X 1073 304 4.412X 10" 3.288X 102
336 1.292X10% 3.896X 1072 312 8.161X 108 1.244X 102
%k fE E=233. 8 kJ/mol S ELRE E=233. 2 kJ/mol
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CHEMICAL KINETIC MODELS OF GENERATION OF GAS BY
VARIOUS GROUPS IN CRUDE OIL AND THEIR CALIBRATION

Lu Shuangfang, Fu Xiaotai, Chen-Xin, Qu Jiayan and Xue Shangyi
(Daging Petroleum Institute, Anda, Heilongjiang)

Abstfact

Based on the data acquired from isothermal pyrolysis in a sealed vessel and from the combi-
nation of constant heating -pyrolysis and the PY —GC technique, the authors constructed-and cali-
brated the chemical kinetic models of gas generation from various groups of crude oil, i. e. satu-
rated hydrocarbons, aromatics, nonhydrocarbons and aspheltenes resp‘ectively in this paper. The
results indicate that the process of gas generation from different groups in crude oil can be de-
scribed by parallel first-order reactions, but the average activation energy and distribution charac-
teristics of activation energy for different groups may be different obviously. "As for the average
activation energy of gas generation, that of nonhydrocarbons and aspheltenes is the lowest and
that of aromatics the highest, while that of saturated hydrocarbons is ihte,r_med_iate between the
above two. As for the low value of activation energy distribution, that of nonhﬁzdrocarbons ).S
lower, and that of saturated hydrocarbons higher, with that of aromatics and aspheltenes being
intermediate between the above two. ‘The onset and rate of gas generation from these groups in
geological conditions depend on the chemical kinetical characteristics mentioned above. .Thu_s the
process of conversion of oil to gas can be described quant_itatively and dynamically by the superim-

position of the kinetic processes of gas generation by variogs groups.
Key words:: group composition, cHemical kinetics of gas generation, activation energy
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