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Abstract

The most dominant particulate matter masses in the atmosphere are composed of organic
aerosols (OA), of which up to 90% exists as secondary organic aerosol (SOA), the incomplete
knowledge of SOA precursors has led to the discrepancies between field measurements, and
computer-modeled SOA budget. One such potentially important and missing source of SOA is
a class of compounds known as green leaf volatiles (GLVs). GLVs are C6-C5 unsaturated
alcohols, aldehydes, or esters, which are released when a plant undergoes stress or mechanical
wounding such as cutting, freezing, or drying. The estimated annual global emission of C6
GLVs can alone give rise to 1-5 Tg C/yr SOA, i.e., at least one-third of that isoprene. We
investigated the temperature-dependent aqueous-phase kinetics of three GLVs: 1-penten-3-ol,
(Z)-2-hexen-1-ol and (E)-2-hexen-1-al with SO4™ and "OH radicals. The second-order rate
constants determined, range from 10%-10° L mol's™! for GLV+SO4™~ kinetics and from 10° to
10'° L mol!s! for GLV+'OH kinetics. Various thermodynamic parameters such as activation
energy (E.4), molar enthalpy of activation (4H?), molar entropy of activation (45%), and Gibb’s
free energy of activation (AG’) were calculated. The activation energies of less than 20 kJ mol
lindicated the weak temperature dependence of the reactions. The second-order rate constants,
especially of the order 10° L mol!s™!, are diffusion-controlled, and therefore, we investigated
them for the diffusion limitation, and diffusion-corrected rate constants were obtained. To
explain the atmospheric significance of these aqueous-phase reactions, we calculated the
aqueous-phase lifetime and the relative removal rate of GLVs by the overall gas- and aqueous-
phase to the aqueous-phase reactions. The calculations demonstrated the dominance of
aqueous-phase reactions of GLVs in cloud and rains waters under certain specific conditions
for available radical concentrations.
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