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The isotopic analysis of atmospheric volatile organic compounds (VOCs), and in particular their
hydrogen isotope ratio (62H), has the potential to be an effective tool for clearly identifying sources of
VOCs. However, to date there have been very few such analyzes. Here, we have analyzed the 62H values
of VOCs using thermal desorption and chromatography, thermal conversion, and isotope ratio mass
spectrometry (TD-GC/TC/IRMS). We collected the exhaust gas produced in cold mode and hot mode from
five vehicles, and measured the 62H values. For benzene, we found that the 62H value for the hot mode
vehicle emissions was lighter than that for the cold mode, while the 62H value of the vaporized gasoline
was close to that in the cold mode. For benzene, particularly, the difference in 62H values between 2
modes is important since emitted in large quantity from vehicles generally. Additionally, we measured
VOCs in vaporized gasoline and roadside air, and compared the results with those for vehicle emissions.
The roadside samples were characterized mainly by the hot mode. It has been shown that the hot mode
has a significant impact on roadside VOCs, if no isotopic fractionation in the atmosphere is assumed. The
results suggest that our approach could improve our understanding of the origin and fate of atmospheric
VOCs, by allowing measurement of the 62H values of further target compounds and sources.




