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ABSTRACT 

Simultaneous measurements of several non-volatile species in unscavenged aerosol particles and 
in fog droplets have revealed differences in partitioning for different chemical species. The 
average scavenged fraction of sulphate was 18 % and the corresponding fraction of elemental 
carbon was only 6 % . This suggests that the aerosol was externally mixed, and that the chemical 
mixture of the aerosol as a function of size is important in the context of nucleation scavenging. 
The measurements obtained could not distinguish between the two primary hypotheses for 
explaining the observed differences, (a) that the particles had the same size distribution and their 
chemical composition was the controlling factor, and (b) that the elemental carbon was 
associated with smaller particles than the sulphate, so that the difference in scavenging efficiency 
was controlled by the size distribution of the particles. 

1. Introduction 

Knowledge of the partitioning of various chemi
cal species in the atmospheric aerosol between 
droplets and the interstitial air in cloud or fog is 
necessary for understanding how chemical trans
formations are influenced by clouds and fogs, and 
also how the lifetime of the aerosol species is 
thereby affected. 

Partitioning of sulphate and nitrate has been 
studied with the goal of achieving an estimate of 
the efficiency of nucleation scavenging and the 
amount of material produced by chemical reac
tions in the cloud droplets, particularly in the con
text of acid rain formation. A range of values has 
been measured (e.g., Hegg et al., 1984; Hegg and 
Hobbs, 1986; ten Brink et al., 1987) suggesting 
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that the efficiency will depend on several factors. 
Some factors that can influence the nucleation 
scavenging efficiency have been modelled by 
Jensen and Charlson ( 1984) who showed that the 
nucleation scavenging efficiency decreases with 
decreasing updraft velocity and decreases with 
increasing submicrometer aerosol mass. 

The efficiency with which other compounds, e.g., 
elemental carbon (EC) and trace metals, are incor
porated into cloud droplets is also of importance. 
EC can have an enhanced effect on the cloud 
radiative properties when present in cloud droplets 
rather than in the interstitial air (Ackerman and 
Baker, 1977; Chylek et al., 1984 ). Another conse
quence of the presence of EC and trace metals in 
cloud droplets is their ability to act as a catalysts 
in the oxidation of sulphite to sulphate (Benner 
et al., 1982; Weschler et al., 1986). 

The incorporation of carbon into water droplets 
has been studied by Benner et al. ( 1989 ). They 
found that a high fraction of carbon was incor
porated when the concentration of black carbon 
was < 5 µg/m 3 and that the incorporation 
decreased at higher concentrations. The super-






















