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Fig.1 The sketch of gold-tube-autoclave closed system

and yields analysis equipment
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Fig.2 The volume and the quality yields of gaseous hydrocarbon generated from asphaltene
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Fig.3 The yield of residual liquid hydrocarbon generated from asphaltene
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Fig.5 Carbon isotopic compositions of gaseous hydrocarbon ( C, ~C;) generated from asphaltene
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Table 1 Kinetic parameters of gaseous hydrocarbons generation for asphaltene pyrolysis
+ Ci.s
/s 6.19 x 10" 2.35x10" 1.03 x10" 1.12x10" 1.16 x 10"
/( KJ/mol) 255.4 247.02 234.5 234.5 251.2
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Gas-Generation Mechanism of the Pyrolysis of Asphaltenes
in Marine Crude Oil and Its Geological Application

WANG Tong-shan' GENG An-song’ LI Xia' XU Zhao-hui'

(1. Research Institute of Petroleum Exploration & Development PetroChina Beijing 100083;
2. Guangzhou Institute of Geochemistry Chinese Academy of Sciences Guangzhou 510640)

Abstract The pyrolysis simulation of the asphaltenes in marine crude oil in Tarim Basin was carried out in an anhy-—
drous closed system under a constant pressure of 50 MPa. The gas-generation mechanism of asphaltene in marine
crude oil was discussed on the basis of the yields and carbon isotopic composition of gaseous hydrocarbons and the
yields of pyrobitumen. Kinetic parameters of gaseous hydrocarbons generation generated from asphaltene was obtained
by kinetic calculation and extrapolated to geological conditions. Gaseous hydrocarbon begin to generate from asphalt—
ene around Easy% R, 0.8 and the conversion rate of gaseous hydrocarbon reach to 1 at Easy% R, 2. 65. The main
gas—generation period of asphaltene pyrolysis range from Easy% R, 0.9 ( conversion rate 0. 1) to Easy% R, 2.3 ( con—
version rate 0.9) . The application result can provide a theoretical basis for identification and assessment of oil crack—
ing gas and exploration decision of marine carbonate area in China.

Key words marine crude oil; asphaltene pyrolysis; kinetic parameter; gaseous hydrocarbon; pyrobitumen



