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ABSTRACT 

A method for the fractionation of aerosol particles with respect to size and ability to grow with 
an increased relative humidity has been developed. The system consists of cascade impactors, 
diffusion driers, a humidifier and a temperature stabiliser. Diffusion driers were designed and the 
vapour penetration was modelled below 20 % . A humidifier which can be operated with an out­
put relative humidity above 95 % was developed. Flow-rates up to 5 I/min can be used and the 
relative humidity can be controlled within approximately 1 % . The ability of the system to 
fractionate aerosol particles with respect to growth with relative humidity was investigated. The 
equivalent aerodynamic diameter growth factor for sodium chloride was determined to 2 at a 
relative humidity of 98 % , in good agreement with theory. The growth is used to collect particles 
with no, or limited growth with increased relative humidity in separate fractions for chemical 
characterisation. This is obtained with an impactor stage operated at high relative humidity 
followed by a diffusion drier and an impactor stage with a factor of 1.4 lower cut-off diameter 
operated at low relative humidity, where the particles with low growth-ability are collected. The 
system was in operation during the EUROTRAC sub-project Ground-based Cloud Experiment 
(GCE) at Po Valley, supplying important information on the particle size related scavenging and 
the elemental composition of particles with a low growth-ability. 

1. Introduction 

The ever present aerosol particles in the atmo­
sphere play an important role for the formation of 
fog and cloud droplets, acting as condensation 
nuclei. As the particles grow their chemical com­
position are changed by the dilution. The process 
affects the relation of the particles to gaseous com­
pounds, leading to a dissolution of compounds 
such as HCl, HN0 3 and NH 3 , which significantly 
can alter the acidity of the droplets. The dissolu­
tion and oxidation of S0 2 is controlled by the pH, 
which means that the process is dependent on the 
balance of the three above mentioned compounds 
(Hough, 1987). An initial diffusional growth of 
cloud droplets causes the smallest droplets, 
nucleated at the smallest particles activated, to be 
the most diluted (Jensen and Charlson, 1984 ). 
A droplet size-dependent solute concentration was 

experimentally observed by Ogren et al. (1989). 
When evaluating a model aerosol consisting of 
fine mode ammonium bisulphate and coarse mode 
sea-salt, Thowy et al. (1989) found that the major 
dissolution of S02 takes place in the sea-salt and in 
the smallest ammonium bisulphate droplets. 

When clouds appear in the atmosphere, always 
interstitial aerosol particles, i.e., particles that have 
not grown to form cloud droplets, are found to 
co-exist with the droplets. The cause of their lack 
of ability to grow may be related to size as well as 
to chemical composition. The fractionation leads 
to that other chemical processes, such as metal 
catalysed reactions may be the most important for 
the sulphur oxidation in the interstitial aerosol. 
The fractionation is also important in view of 
deposition and hence life-time in the atmosphere. 
From these points of view, it is important to 
understand the processes governing the partition 
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