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Hydroxyl radicals from secondary organic aerosol decomposition in water
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We found that ambient and laboratory-generated secondary organic aerosols (SOA) form substantial amounts of
OH radicals upon interaction with liquid water, which can be explained by the decomposition of organic hydroper-
oxides. The molar OH yield from SOA formed by ozonolysis of terpenes («-pinene, 3-pinene, and limonene) is ~
0.1% upon extraction with pure water, and which increases to ~ 1.5% in the presence of iron ions due to Fenton-
like reactions. Our findings imply that the chemical reactivity and aging of SOA particles is strongly enhanced
upon interaction with water and iron. In cloud droplets under dark conditions, SOA decomposition can compete
with the classical hydrogen peroxide Fenton reaction as the source of OH radicals. Also in the human respiratory
tract, the inhalation and deposition of SOA particles may lead to a substantial release of OH radicals, which may
contribute to oxidative stress and play an important role in the adverse health effects of atmospheric aerosols.



