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More and more natural gas from organic matter with over
maturity was found bearing a feature of isotope reversal in
recent years. Meanwhile, the depth and the maturity of source
rock for natural gas become greater and higher. However, the
views about isotope reversal of gas and maturity limit for
natural gas exploration are still in controversy or absent
experiment data to support. In this study, methane
polymerization and cracking experiments were conducted to
probe above problems. The experiment result shows that
methane would polymerize to form heavy gas before it bulk
crack. Moreover, the heavy gas by methane polymerization
shares the feature of depleted carbon isotope. The reversal
range of carbon isotope between methane and ethane
produced by methane polymerization is consistent with that
of shale gas and tight sandstone gas from source rock with
over maturity. The geological deduction of experiment data
proves that methane polymerization becomes obvious at the
maturity level of R, >2.5% in which gas generation from
source rock trends to exhausting. Thus, methane
polymerization should be a main mechenism to cause isotope
reversal of gas generated at over maturity. The data of
methane cracking indicates that bulk decomposition of
methane would happen at the maturity level of R, > 6.0%. So,
it should be the highest maturity limit of 6.0 % R, to explore
natural gas.
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