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To understand the mechanism of formation of the secondary organic aerosols (SOAs), chemical
ionization mass spectrometry (CIMS) was used to measure temporal variations of semi-volatile organic
compounds (SVOCs) produced in both the gaseous and the aerosol phases and to estimate the gas—aerosol
partitioning of each SVOC. The measurements were carried out using apillow-shaped Teflon bag (bag volume
1 m®).0zonolisis of cycloalkenes and isoprene was investigated in the present study. 0zone was produced
by irradiation of air or 02 with vacuum ultraviolet light from a low—pressure mercury lamp during the
introduction of air into a bag. Then, the hydrocarbon was introduced into the bag to start the reaction.
Gaseous products were monitored directly by CIMS. An in-line particulate filter was used to prevent
particles from entering the instrument. To measure SVOCs in the aerosol phase, gaseous VOCs were removed
using a carbon denuder. Then, the sample with aerosols only was flowed in a heated PFA coil tube with
90 °C and a residence time of about 22 sec, where the SVOCs in the aerosol phase are evaporated. In
addition, the sample was directly flowed in the heated PFA coil tube. A sum of SVOCs in the gaseous
and the aerosol phases were obtained. We carried out three experiments with the same initial conditions
to obtain the data of “gas only” , “aerosol only” , and “gas + aerosol” . For the comparison, SOAs
were col lected on a filter and were then analyzed by CIMS. A proton—transfer—-reaction mass spectrometer
using H,0* as the reagent ion and a negative ion—chemical ionization mass spectrometer using SO,Cl™ as
the reagent ion were used. For some products, the temporal variation in the aerosol phase was similar
to that in the gaseous phase, suggesting that an equilibrium between the gas and aerosol phases were
completed for those products. For some products, the temporal variation in the aerosol phase was quite
different from that in the gaseous phase, suggesting the reaction in the aerosol phase. We succeeded
in measur ing the temporal variations of hemiacetals, which are thought to be formed in the aerosol phase.




