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How microheterogeneity influences liquid-phase reactions?
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[ Abstract] Water is rarely present in “pure” form but as mixtures with solutes and other
solvents. Aqueous binary mixtures such as water:acetonitrile (W:AN) show abnormal, non-
ideal physical properties, that may be related with “microheterogeneity” driven by local
clusterization or structural fluctuation of solvents. Here, we investigate how the liquid-phase
microheterogeneity influences reactions in aqueous organic mixtures. We utilized o-
hydroxyalkyl-hydroperoxides (a-HHs), generated by reacting Os(aq) with terpenoids
(atmospherically relevant volatile organic compounds) in W:AN of variable composition, as the
chemical probe. a-HHs decompose into aldehydes and H>O> via a W-catalyzed mechanism,
and they are highly stable in a dry solvent. We observed a non-linear dependence of decay of
o-HHs on molar fraction of bulk water, that was independent of the properties of terpenoids.
The result is consistent with the existence of microheterogeneity suggested by other techniques.
Our findings demonstrate that microheterogeneity plays an unanticipated role in reactions both
on and in aqueous organic aerosols.
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Fig. 1. Experimental setup.
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