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Fig.1

Plots ofmethane yields vs. heating temperatures from various crude oil and soure rock samples
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Fig.2 Relationship between methane yield and oil density at simulation temperature of 400°C and 500°C
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Table 4 Methane yields from heavy oils and source

rocks at simulation temperature of 400°C and 500°C
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Fig.4 Plots of C,s yields vs.heating temperatures

from various crude oil and asphaltines samples
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Table 5 The bitumen reflectance of the Longwangmiao

Formation and the 4™ member of the Dengying Formation
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Difference in gas generation from thermal cracking of oil within reservoir

and from residual bitumen within source rock and its geological significance

Chen Shuang' , Huang Hai-ping',Zhang Bo-yuan',Xie Zeng-ye®
(1.School of Energy Resources ,China University of Geoscience s Beijing 100083 ,China ;
2.Lang fang Branch , PetroChina Research Institute of Exploration and Development ,Lang fang 065007 ,China)

Abstract: In order to study methane generation yields from different types of crude oil within reservoirs and
from residual bitumen within source rocks during thermal cracking process and to determine natural gas
genetic types,pyrolysis experimental results in closed gold tube system have been systematically evaluated
in the present study.Correlation between methane yields and heating temperatures has been established.
Physical properties of crude oil exert critical influence on gas generation temperature and potential. Initial
temperatures of gas generation from heavy oil and bitumen are lower than these from light oil and normal
oil.In the early stage of oil cracking, methane yield from heavy oil is higher than that from normal oil and
light oil.In the main oil cracking stage, methane yield from light oil exceeds normal oil and heavy oil rapidly
and becomes the major contributor to gas inventory.Such difference is caused by their chemical composi-
tions.Heavy oil is rich in resins and asphaltenes which have low activation energies so that its cracking to
gas is easy,while its low methane yield is controlled by low H/C ratio.Light oil is rich in saturated hydro-
carbons which have high activation energies so that its cracking to gas is difficult and starts at Easy% R,=
1.5% swhereas its high methane yield is governed by high H/C ratio. The cracking of kerogen and residual
bitumen within source rocks share some similarity as crude oils.Methane yield is controlled by H/C ratios
with an order of I =1 >1Il in all situations.The chemical compositions of residual bitumen are similar to
heavy oil, which is prone to crack at relatively low temperature due to lower activation energy.Meanwhile,
clay minerals in source rocks can take a rule as catalyst, which can further facilitate thermal cracking
process.Simulation results suggest that thermal cracking of residual bitumen starts at Easy% R, =1.0%.
Such difference has significant impact on gas genetic type determination and resource potential evaluation
in over matured petroleum systems like Sichuan Basin.

Key words: Oil cracking; Dispersed bitumen cracking; Oil density;Gasy yield;Sichuan Basin



