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Development of a new chemical reaction scheme for ozone-alkene reactions to
assess air quality impacts

Uchida, Risa

3,300,000
Cl
Cl 2
syn-Cl anti-Cl 2 syn-Cl
anti-Cl OH
syn anti OH
Cl
Cl Cl
Cl OH
Cl
Cl OH

In this study, we estimated the yield of Criegee intermediates (CIs)
produced in the alkene-ozone reaction, which is necessary to assess the impact of the reaction on
air quality. Ozone-alkene reactions are known to produce Cls and their co-products following the
prompt dissociation of energized primary ozonides. In the case of symmetric alkene reactions (e.g.
2-butene and 3-hexene), two types of Cls, i.e., syn-Cl and anti-Cl, are produced. We developed a
reaction scheme assuming that the characteristic unimolecularly decomposed products from syn-Cl and
anti-Cl are OH radical and alkane, respectively, based on quantum chemical calculations. In the
ozonolysis of symmetric alkene experiments, the validity of the scheme was confirmed by measuring
the pressure dependence of the yields of OH radical and alkane formation and the effect of the
addition of CI scavenger.
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