
Source apportionment study for dustfall (dry deposition) in Vitória-ES Brazil  
 

N. C. Reis Jr1; J. M. Santos1; M. Rigo1; L. R. Menegussi1, A. L. G. P. O. Souza1 

 
1Departamento de Engenharia Ambiental, Universidade Federal do Espirito Santo, 29.060-910, Vitória, Brazil 

 

Keywords: deposition; dust; source apportionment; receptor model; PIXE.  
 

The problem of source apportionment of 
ambient particulate matter has been a subject of 
growing interest in the last decade. This class of 
studies is conventionally based on the use of 
receptor-oriented models, which infer source 
contributions by determining the best-fit 
combination of emission source chemical 
composition profiles needed to reconstruct the 
chemical composition of ambient samples. Several 
source apportionment studies regarding total 
suspended particulates (TSP) and PM with the 
aerodynamics diameter less than 10 mm (PM10) 
and 2.5 mm (PM2.5) have been published in the 
specialized literature, among others Watson et al 
(2002), Garcia et al (2006), Gupta et al. (2007). 

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 a source apportionment study 
for dustfall in the Metropolitan Region of Vitória, 
in the State of Espírito Santo, Brazil, is performed. 
Settled particles samples were collected monthly, 
starting from January 2007, at 10 different 
locations. These locations were chosen based on the 
results of a dispersion model (Figure 1). 
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Figure 1. Schematic representation of the 

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

 
 The samples were collected by using two 

ASTM D 1739 dustfall collectors, with 25 cm 

diameter colleting buckets, at each monitoring site. 
Settled particles samples were analyzed by using 
Thermal Optical Transmittance (TOT) to identify 
and quantify organic carbon and elemental carbon, 
Proton Particle induced X-Ray Emission method 
(PIXE). The species present in the majority of 
samples were: Na, Mg, Al, Si, P, S, Cl, K, Ca, Ti, 
Mn, Fe, OC e EC.  

Chemical profiles of the sources of the 
region were constructed by using CETESB 
(Environmental Agency of the State of São Paulo) 
and USEPA databases, as well as, PIXE and TOT 
analyses of particle samples collected from the 
main sources of the region (Figure 2).  

 

 
 
Figure 2. Chemical profiles of the main sources of 

the region. 
 
EPA-CMB 8.2 was used to identify and 

quantify the contributions from emission sources to 
each monitoring site.  Soil, iron ore, coal, vehicular 
emissions and marine aerosol were the sources 
responsible for the largest contributions, and could 
be clearly traced to anthropogenic activities in the 
region, which are closely related to siderurgical 
plants and Metropolitan Region traffic.  
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