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ABSTRACT 

A Tandem Differential Mobility Analyser (TDMA) was used to study the hygroscopic growth 
of individual ambient aerosol particles in the Po Valley, Italy. The measurements were made 
during the GCE fog experiment in November 1989. During fog, the interstitial aerosol (Dp(at 
ambient relative humidity) < 5 µm) was sampled. Two modes of particles with different 
hygroscopic growth were found for 0.030 µm < Dp(dry) < 0.20 µm. On average, the fraction of 
particles in the two modes were almost equal. The mean growth factor at 85 % r.h. was 
1.44 ± 0.14 for the more-hygroscopic mode and 1.1±0.07 for the less-hygroscopic mode. The 
growth factors and the proportion of the particles that were less hygroscopic varied considerably 
from day to day, but no significant size dependence was seen. Comparison of growth factors for 
pure salt particles and the measured growth factors indicates that both hygroscopic modes con­
tain a major insoluble part. The effect of the external mixing of hygroscopic properties on the 
activation of particles to fog droplets is discussed and the fraction of particles that were activated 
as a function of particle size is predicted. Comparison with the measured scavenging fraction as 
a function of particle size shows that the hygroscopic properties of the individual particle are as 
important as the particle size in determining if it will be activated in a fog. 

1. Introduction 

Most atmospheric aerosol particles grow by tak­
ing up water when the relative humidity increases. 
For a pure salt particle, very little happens until 
the partial pressure of the water vapour is equal to 
the partial pressure of the water vapour in the air 
around a droplet of a saturated salt solution. At 
this relative humidity, called the deliquescence 
point, the aerosol particle grows abruptly, and for 
increasing relative humidity the particle grows 
exponentially. However, the atmospheric aerosol 
particle rarely consists of one pure salt. In a 
mixture of salts the deliquescence point is lower 
than the lowest deliquescence point of the pure 
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salts, and the growth curve is distorted with abrupt 
changes in the slope (Tang, 1976; Tang and 
Munkelwitz, 1986). 

Winkler and Junge (1972) and Winkler (1973) 
have measured the aerosol mass as a function of 
relative humidity for bulk samples of atmospheric 
aerosol particles, pure salts and mixtures of salts. 
They found a higher growth for particles with 
diameters over 2 µm than for those in the range 
0.2-2 µm. The growth curve of a continental 
aerosol is smooth and lower than for pure salts. 
The growth of the continental aerosol particles is 
lower due to insoluble material, hydrate water in 
dry particles and interaction between the ions in 
the complex mixture of soluble materials. Particles 
with diameter over 2 µm in a marine aerosol grow 
almost like sea salt. By using another integral 
parameter, the light scattering coefficient, to 
measure particle size, Charlson et al. ( 1978) 
obtained similar results. 

Ahlberg et al. (1978) used two parallel impac­
tors, one at ambient relative humidity and one at 
an increased relative humidity, to look at changes 

Tellus 44B (1992), 5 




























