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The interest for fine and ultra-fine particles 

is mainly related to the hazard to human health, due 
to deep penetration in the respiratory system. 
However, larger particles (> 10 mm) are also a 
matter of concern, since dustfall is a considerable 
source of nuisance for urban population (Vallack & 
Shillito, 1998; Farfel et al, 2005). In spite of its 
importance, there are very few source 
apportionment studies targeting dustfall particles. 

In this work, dustfall samples were collected 
in 10 monitoring points in the Metropolitan Region 
of Vitória, in the State of Espírito Santo, Brazil 
(Figure 1). These locations were chosen based on 
the results of an atmospheric dispersion model. 
Settled particles samples were collected 
periodically starting from January 2008, by using 
an ASTM D 1739 dustfall collectors and 10 x 10 
cm flat plates covered with an adhesive tape.  
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Figure 1. Schematic representation of the 

Metropolitan Region of Vitória and the location of 
the 10 monitoring points. 

 
The particulate matter samples were 

analyzed by using SEM/EDS (Scanning Electron 
Microscope/Energy Dispersive Spectroscopy). In 
order to prevent imaging artifacts or other scanning 
faults, due to electrostatic charging, the samples 
were coated with a thin Pt-Au layer.  

Figure 2 is an example of the images 
obtained during this study, where a wide 
distribution of particle size can be observed. The 
majority of the particles collected range from 5 to 
100 mm, but some particles smaller than 5 mm were 
also collected. In general smaller particles appear 
agglomerated in the collected samples. This fact 
can be observed in Figure 3, where a SEM image of 

a sample is displayed together with an EDS 
characterization of 6 individual particles.   

 
Figure 2. SEM image of a settled particle sample. 

 
The composition of the settled particles can 

be traced to the main industrial sources and natural 
sources of the region, such as iron ore, soil, coal 
and marine aerosol. In is possible to note, in Figure 
3, the morphological differences between particles 
from different sources, where particles labeled 1 
and 5 were characterized as coal; particles 2, 4 and 
6 were characterized as iron ore and 3 as soil. 

 
Figure 3. SEM image of a sample and a quantitative 
analysis of EDS spectra for 6 individual particles. 
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