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Trace atmospheric concentrations of carboxylic acids have a potent effect upon the environment, where they mod-
ulate aqueous chemistry and perturb Earth’s radiative balance.1 Halogenated carboxylic acids are produced by the
tropospheric oxidation of halocarbons, and are considered persistent pollutants because of their weak tropospheric
and aqueous sinks.2 However, recent studies reported rapid reactions between carboxylic acids and Criegee in-
termediates, which provide an efficient gas-phase removal process.3,4 Accordingly, absolute rate coefficients of
two Criegee intermediates, CH2OO and (CH3)2COO, with a suite of carboxylic acids (HCOOH, CH3COOH,
CClF2COOH, CF3CF2COOH, and pyruvic acid) were measured with a view to develop a structure-activity rela-
tionship (SAR). This SAR is based upon the dipole-capture model and affords the prediction of the reactivity of
any combination of Criegee intermediates and carboxylic acids. Complementary synchrotron-based photoioniza-
tion mass spectrometry measurements demonstrate that these reactions produce stable adducts. For larger reactants,
adducts are expected to have low vapor pressure and condense to form secondary organic aerosols (SOA). Inclusion
of the Criegee intermediate reaction with formic and pinonic acids in a global atmospheric chemistry and transport
model predicts peak SOA contributions of up to 0.1 and 1.0 µg/m3 in the forested regions around the world. Global
models under-predict aerosol mass concentration,5 and inclusion of Criegee intermediate-carboxylic acid reactions
should help better constrain the models.
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