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Isoprene is the most abundant non-methane volatile organic compound with an 
annual biogenic emission of 594 ± 34 Tg yr-1.1 It is undergoing rapid gas-phase 
oxidation under NO-dominated as well as HOX-mediated regimes. Globally, isoprene 
emission often coincides with low NO and high HOX-conditions leading to its first 
generation oxidation products, the isoprene hydroxy hydroperoxides or ISOPOOH. 
Further oxidation by OH yields isoprene epoxydiols or IEPOX and, upon further OH 
attack DHMP (2,3-Dihydroxy-2-methylpropanal) with an annual global production of 
54 Tg yr-1.2-4 These compounds most likely partition to the tropospheric aqueous 
phase as suggested by their predicted Henry’s law constants. 
The present study investigates the kinetics and product formation to derive the 
radical-driven oxidation mechanism of DHBO and DHMP in aqueous solution. It is 
investigated how product yields might change under aerosol proxy conditions 
compared to dilute aqueous systems. Besides the influence of changing ionic 
strength, radical switching from hydroxyl radicals as the primary oxidant towards the 
sulphate radical anion (SO4

-) and the nitrate radical (NO3) is expected to occur. 
Kinetic measurements were conducted applying laser flash photolysis – long path 
absorption technique (LFP-LPA) to determine temperature dependent reaction rate 
constants for the reactions of DHBO and DHMP with the three radicals mentioned. 
The determined OH radical reaction rate constants of both compounds are in the 
range of 108 to 109 mol L-1 s-1. Besides the kinetics, product analysis was applied by 
means of different GC/MS methods as well as CE/UV to elucidate the oxidation 
mechanism. The product study revealed hydroxyacetone, glycolaldehyde, 
methylglyoxal and a variety of further hydroxydicarbonyl species as aqueous-phase 
oxidation products.  
Overall, the obtained results might explain a fraction of Isoprene-derived SOA which 
is not yet accounted in literature (cf. Riedel et al.5). A generational oxidation scheme 
will be presented mapping products at each generation completed with their O/C 
ratio, their C/C* for more organic particles and their solubility for more aqueous 
particles. Finally, the kinetic and mechanistic experimental findings will be 
implemented into the chemical mechanism CAPRAM and the resulting model 
simulation results for aerosol and cloud as well for gas phase chemistry will be 
discussed. 
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