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Differences in TSR behavior between n-heptane and toluene in simulation experiments
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Abstract: At high maturities, strong alterations in the chemical and isotopic compositions of natural gases can be
caused by both thermal cracking and TSR (thermochemical sulfate reduction) processes, which will bring about
difficulties in identifying the gas source. By considering that the temperature range of TSR reaction is identical to
that of peak generation of condensates, n-heptane and toluene were selected as model compounds to conduct
simulation experiments in a temperature programmed furnace, to reveal the characteristics of TSR behavior for
saturated and aromatic hydrocarbons and to discriminate the effects of thermal cracking from TSR processes on
natural gas. The results illustrate that: 1. toluene is intensively involved in TSR reaction at high temperatures,
implying that TSR of aromatic hydrocarbons under geological conditions should not be ignored; 2. TSR processes
can lead to the *C enrichment of hydrocarbon gases significantly; and 3. according to the differences in yields and
carbon isotopes of methane between the blank group and the TSR group, it can be deduced that methane does not
directly take part in TSR reaction in these experiments, methane evolution is possibly due to the effect of TSR on
its precursors. These findings can provide a reference to evaluate the TSR behaviors of light hydrocarbons under
geological conditions and improve our understandings toward the different effects of thermal cracking and TSR

processes on natural gas.
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The yield characteristics of gaseous products in the blank group and TSR group for the simulation experiments on n-heptane and toluene
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Fig.2 Carbon isotopic characteristics of gaseous products in the blank group and TSR group for the simulation experiments on n-heptane and toluene
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