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Abstract

Biomass and fossil fuel burnings are the major sources of trace gasesin the global atmosphere. Since
these trace gasses play important roles in atmospheric chemistry, human inputs may affect seriously to
global balance of atmospheric chemistry. Stable isotopic compositions have been useful tools in
constraining on source and sink strengths of these gases. Here, we present the stable carbon and oxygen
isotopic composition (8*3C and §'%0) of carbon dioxide (CO,), carbon monoxide (CO), methane (CH.,),
and benzene emitted from biomass burning under different burning stages and fuel types and those from
automobile exhausts. 8**C of CO, aways coincide well with that of fuel and irrespective of the
combustion stage. On the other hand, 3'°C of CO and CH, vary widely (~20%.) depending on their
burning stages. These variations in isotopic compositions are likely to be due to kinetic isotopic effects
during both production processes and consumption processes (reaction with OH radical) of these gases.
Since most of CO and CH, are emitted during the smoldering stage, the average isotopic compositions of
these gases from biomass burning can be characterized to be depleted in heavy isotopes compared to that
of the precursors. In the case of automobile exhaust, 8'3C of CO, CH,, and benzene in automobile exhaust
increase in accordance with the model year of an automobile's engine, probably due to the isotopic
fractionation effect during catalytic oxidation over a metal surface found in recent engines. This result
suggests that the average 5'*C values of these trace gases from automobile exhaust might be shifting with
new developments in automobile technology, leading to their variation among different times and
countries.
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