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 Adsorption of Organic Molecules on Large Water Clusters M. Ahmed,† C. J. Apps, C. Hughes,‡ N. E. Watt, and J. C. Whitehead* Department of Chemistry, UniVersity of Manchester, Manchester M13 9PL, UK ReceiVed: July 23, 1996; In Final Form: NoVember 18, 1996X
 
 The sticking efficiencies for a range of organic molecules (methanol, propan-2-ol, acetone, acetaldehyde, formic acid, benzene, trimethylamine, and ethene) onto large water clusters, containing several hundred water molecules, have been determined using a supersonic molecular beam expansion to generate the water clusters and the pickup technique to deposit the organic molecule onto the cluster. It is believed that the organic molecule remains adsorbed onto the surface of the cluster and is not incorporated into the bulk of the cluster. The relative sticking coefficients are found to correlate with the magnitudes of the interaction energy for the organic molecule and water. It is suggested that the higher sticking efficiencies (e.g., for formic acid and acetaldehyde) may result from the molecules forming more than one hydrogen bond to the water cluster.
 
 Introduction The takeup of gases into liquid and solid aerosols is of fundamental importance in a wide range of atmospheric processes including tropospheric ozone formation, the destruction of stratospheric ozone, and the formation of cloud condensation nuclei. In this paper, we report results for the accommodation of a range of organic molecules on large water clusters generated by a supersonic molecular beam expansion. The organic species is deposited on the cluster after the expansion is complete using the pickup technique. The study of mixed clusters, in which one species is in excess of the other, can provide a useful method for studying the processes by which solute and solvent species interact and for determining the criteria by which solvation takes place. In addition to the pickup technique, mixed clusters can also be prepared by coexpansion of a dilute mixture of the solute and solvent which generally gives incorporation of the solute into the bulk of the solvent cluster. However, in the pickup technique, the solute molecule is initially deposited onto the surface of the cluster, and a variety of conditions will determine whether it is then incorporated into the bulk of the cluster or remains on the surface. This paper expands on some results for the attachment of methanol onto large water clusters reported previously.1 Ionized water clusters containing different organic species have been studied by several groups.2-5 The uptake of a wide range of organic species by water droplets has been studied by Davidovits and co-workers6,7 and may provide some insight into the present study. Experimental Section The experimental procedure employed in these experiments was identical with that used in the previous study of the sticking of methanol onto large water clusters.1 A schematic view of the apparatus is given in Figure 1. Water clusters were produced by the supersonic expansion of pure water vapor from a temperature-controlled reservoir (
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