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The study of the spatial distribution of atmospheric PM and of its components 

is essential for a reliable identification of emission sources, the evaluation of 

particle dispersion over the territory and the assessment of personal exposure.

However, the very high cost of a network based on traditional PM samplers 

generally prevents the achievement of these goals.

Ô A low -cost, self -powered and automatic 
device for PM sampling on membrane filters 
has been recently become available:

HSRS - High Spatial Resolution Sampler

(FAI Instruments, Fonte Nuova, Rome, Italy)

Ô The sampler, constitutes promising possibility   
to build low -cost networks for the spatial 
mapping of PM and its main chemical 
components without using the traditional 
biomonitors (such as lichen transplants).



HSRS operates at the flow rate of 0.5 l min -1. 

It is equipped with a small solar panel and a rechargeable battery. 

The device has been validated during a 1 -year study focused on the 

concentration of PM 10 mass, ions, levoglucosan , polycyclic aromatic 

hydrocarbons (PAH) and elements.

It showed very good performance in terms of repeatability of the samplings 

(about 10 % for the elements) , which is the essential characteristic to build a 

reliable network.



The results were compared with the average values obtained from daily 

samplings carried out by a reference sampler operating at the flow rate of 

2.3 m3 h-1.

Ô The 
comparison 
with the 
reference 
sampler was 
very good for 
stable, fine 
components 
(e.g.: sulphate, 
potassium, 
levoglucosan , 
elements ) and 

satisfactory for 
stable coarse 
components 
(e.g.: sodium, 
magnesium, 
calcium).



The sampler has been employed along with lichen transplants , to evaluate the 

spatial variability of PM 10 mass concentration and its main chemical 

components, in the area of Terni, a urban/industrial hot -spot sited in an 

intramountain depression of Central Italy (Massimi et al. 2017).



Terni is characterized by the presence of typical urban PM emission sources

such as vehicular traffic , domestic heating and industrial emission sources such 

as a power plant for waste treatment and a steel plant .

Ô Peculiar geomorphological and meteorological conditions of Terni basin limit 
the dispersion and enhance the accumulation of atmospheric pollutants .

Ô Terni appeared an ideal area to test and validate innovative and low -cost 
monitoring techniques for evaluating the spatial variability of PM 10 and its main 
chemical components.



23 HSRS were located at different collection sites to design an extended, dense 

and low -cost monitoring network across Terni. A lichen transplant (E. prunastri ), 

fixed on a plastic net was exposed at each monitoring site for measuring the 

elementsõ bioaccumulation at 5-months and at 1 -year of sampling.



Localizations of the samplers and of the lichen biomonitors were chosen, with 

the support of the Terni district of ARPA Umbria, in order to evaluate the impact 

of different local PM 10 emission sources .


