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ABSTRACT 

The difference in chemistry between interstitial aerosol particles and particles that were 
scavenged into fog droplets is examined using multivariate statistical techniques. 15 trace 
elements (P, S, Cl, K, Ca, Cr, Mn, Fe, Ni, Cu, Zn, Se, Br, Pb, EC) were used in the analysis. 
There was a significant difference in composition between the two types of particles. S, Fe, Mn, 
and Cu were among the elements best describing the scavenged aerosol, while the interstitial 
aerosol was best described by elemental carbon (EC). 

1. Introduction 

Nucleation scavenging in clouds and fogs leads 
to a partitioning of material into two reservoirs: 
the cloud droplet reservoir and the interstitial 
reservoir. This partitioning has consequences 
both in terms of cloud microphysics and cloud 
chemistry (Twomey, 1977). The number of aerosol 
particles scavenged will determine the initial num­
ber of cloud droplets present in the cloud. The 
mass of aerosol scavenged will determine the initial 
concentration of material in the cloud drops. The 
chemical composition of the scavenged aerosol will 
determine, to a large extent, the initial chemical 
composition of the cloud droplets. 

It is well known that various chemical species 
are distributed in different ways over the 
atmospheric aerosol (Lannefors et al., 1983; 
Hasan and Dzubay, 1987; Heintzenberg and 
Covert, 1987). Some species may be present 
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primarily in the sub-micrometer aerosol, while 
other species are primarily in the super­
micrometer aerosol. The chemical composition of 
the aerosol can vary even within a given size range 
(i.e., the accumulation mode or the coarse mode 
[Infante and Acosta, 1991] ). 

In most cases, not all of the aerosol present in 
the atmosphere is scavenged into cloud droplets. 
Both the number and mass scavenging fractions 
vary widely between different cloud types and for 
different aerosol loadings. The scavenging frac­
tions will depend upon particle size and composi­
tion; usually larger particles are scavenged more 
efficiently than smaller ones (Noone et al., 1992). 
We can define scavenging fraction as the amount 
of aerosol material incorporated in the cloud 
droplets divided by the sum of the interstitial 
aerosol and the material in the droplets. 

The combination of non-uniform aerosol 
composition with size and a scavenging efficiency 
that is also a function of particle size can lead to 
different species being scavenged in clouds with 
varying efficiencies. Some species may be found 
preferentially in the interstitial reservoir, while 
others may be found primarily in the cloud droplet 
reservoir. 

A consequence non-uniform scavenging in 
clouds would be that it cannot be assumed that 
























