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Geochemistry, structure, bioaccessibility and health effects of inhalable metal 
and carbonaceous particles in cast iron foundries
aMoroni B, aCappelletti D, b

Epidemiological and in vivo studies suggest that tran-
sition metals and carbonaceous compounds may be 
responsible for a number of adverse health effects, 

of inhalable metal and carbon particles are present. 

tissues is needed to understand the mechanisms ly-

structural and textural features of metal and carbo-

-

environment.

-
ning and transmission electron microscopy, coupled 

-
fraction, and phase contrast imaging. The concentra-
tion and the solubility degree of Fe and other met-

The metal particles consist of Fe-rich magnetite na-

hkl spacings are slightly larger than those of refer-

reveal Fe and Pb as the most abundant, least soluble 
-

ments in the aerosols. Due to this fact, and to the 

and chemical release of toxic elements into the cyto-
sol may be assumed for moderately soluble particles, 

Carbonaceous material consists of C spherulites, 20 

structures similar to those observed in soot and car-

-
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talline structures. Graphite lattice fringes are often 
overlapped to Fe-rich particles, suggesting the metal 
particles be embedded in a poorly crystalline gra-

potential source of oxidative damage by persistent-
free radicals and metal complexes activity, points at 

-
ceous particles.

-
bon particles in the aerosols. For insoluble particles, 

measurement of surface area provides a better esti-
mate of the dose than the usual gravimetric expres-

exceeding threshold limit values resulting from toxi-

necessity of employing surface area instead of gravi-

exposure.
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