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Measurements of the size dependence of the concentration of 
non-volatile material in fog droplets 
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ABSTRACT 

Measurements of the size dependence of the mass concentration of non-volatile material 
dissolved and suspended in fog droplets were obtained with three complementary approaches, 
covering a size range from ca. 1-50 µm diameter: a counterflow virtual impactor, an eight­
stage aerosol impactor, and a two-stage fogwater impactor. Concentrations were observed to 
decrease with .size over the entire range, contrary to expectations of increasing concentrations 
at larger sizes. It is possible that the larger droplets had solute concentrations that increased 
with increasing size, but that the increase was too weak for the measurements to resolve. 
Future studies should consider the hypothesis that the droplets were coated with a surface-active 
substance that hindered their uptake of water. 

1. Introduction 

Chemical reactions in cloud droplets are known 
to be strongly dependent on the pH of the aqueous 
phase, which is controlled by the chemical com­
position of the droplets. Both field observations 
(Noone et al., 1988a; Munger et al., 1989; Ogren 
et al., 1989; Schell and Georgii, 1989) and model 
calculations (Flossmann et al., 1985; Seidl, 1989; 
Twohy et al., 1989; Ayers and Larson, 1990; Hegg 
and Larson, 1990; Pandis et al., 1990; Bower et al., 
1991) of the chemistry of clouds indicate that 
droplet composition is dependent on the size of the 
droplets. 
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We hypothesize that condensational growth 
is the dominant factor determining the size 
dependence of the chemical composition and 
concentration of species dissolved and suspended 
(hereafter called "solute") in cloud droplets. This 
process results in solute concentrations in small 
particles/droplets that decrease with increasing 
size, while solute concentrations in larger droplets 
increase with size. In order to test this hypothesis, 
we obtained measurements of the size dependence 
of solute concentrations over a range of droplet 
sizes where major differences were expected. 

2. Experimental approach 

Measurements were carried out in Italy during 
November, 1989 as part of the Po Valley Fog 
Experiment 1989. A comprehensive description 
of the field campaign and the methods used is 
presented in Fuzzi et al. (1992). For the present 
analysis, three independent measurements of the 
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