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Electron induced chemistry in water clusters

Electrons solvated with water molecules in the gas phase not only exhibit interesting dynamics
[1], but also a rich and multifaceted chemistry with small molecules. These fundamental chemical
reactions can be studied by Fourier transform ion cyclotron resonance (FT-ICR) mass spectrometry [2].

Examples of one electron reductions include the first step of the Birch reduction, observed for
di- and trifluorobenzene [3], competing with electron induced cleavage of the C-F bond. Electron
induced bond cleavage is also observed with methyl mercaptane CH;SH and dimethyldisulfide
CH3SSCH; [4]. The products, however, differ from the reactions with bulk hydrated electrons,
presumably due to the reduced cage effect in gas phase clusters.

Many molecules, e.g. O, and CO,, simply form hydrated radical anions. In these cases it is
particularly interesting to analyze the thermochemistry of the reaction with nanocalorimetry [5]. These
data in turn yield access to the hydration enthalpy of the radical anion in bulk solution. Hydrated
electrons are not only destructive. They may also induce oligomerization reactions, e.g. with acrylic
acid, or the formation of five membered rings in the case of methyl acrylate [6]. The complex reaction
sequence of the latter reaction only became evident through the high mass resolution of the FT-ICR
technique.
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