
22 December 2024

POLITECNICO DI TORINO
Repository ISTITUZIONALE

Particle toxicity and air quality standards. A focus on the Po Valley, Italy / Ravina, M.; De Maria, R.; Maringo, M.; Sacco,
M.; Bardi, L.; Bruno, A.; Panepinto, D.; Zanetti, M.; Brizio, E.; Barbero, S.. - (2024). (Intervento presentato al  convegno
XI Convegno Nazionale sul Particolato Atmosferico (PM 2024)).

Original

Particle toxicity and air quality standards. A focus on the Po Valley, Italy

Publisher:

Published
DOI:

Terms of use:

Publisher copyright

(Article begins on next page)

This article is made available under terms and conditions as specified in the  corresponding bibliographic description in
the repository

Availability:
This version is available at: 11583/2995012 since: 2024-12-04T16:31:40Z

IAS Italian Aerosol Society



XI Convegno Nazionale sul Particolato Atmosferico

ATTI

Con il supporto organizzativo di

TORINO 28 – 31 Maggio 2024

Un evento a cura di Con il patrocinio di



  IAS - Società Italiana di Aerosol  
  PM2024 – Torino, 28 – 31 maggio 
 

Particle toxicity and air quality standards. A focus on the Po Valley, Italy. 

Marco Ravina1*, Roberta De Maria2, Marilena Maringo2, Milena Sacco2, Luisella Bardi2, Annalisa 
Bruno2, Deborah Panepinto1, Mariachiara Zanetti1, Enrico Brizio2, Secondo Barbero2. 

1 Department of Environment, Land and Infrastructure Engineering, Politecnico di Torino; 
2Environmental Protection and Research Agency of Piedmont (ARPA Piemonte)  
* Corresponding author. Tel: +39 0110907699, E-mail:marco.ravina@polito.it 

Keywords: atmospheric aerosols, particle toxicity, air quality planning, Po Valley 
 
Introduction: Northern Italy still has difficulties complying with EU air quality standards, despite 
strong emission reductions. In the colder seasons, wind speed, PBL height, and atmospheric pressure 
occurring in the Po basin are three to five times less efficient in dispersing pollutants if compared to 
other European regions [1]. Different regions also show different aerosols composition, resulting in 
a changing toxic impact on human health. The characterization of aerosols toxicity is gaining 
importance, as it could act as a key point for the development of air quality planning policies. To this 
end, toxicity ranking methods have been recently proposed by researchers. 
Methodology: In this study, the toxicity of PM10 in different sites worldwide was calculated and 
compared. The PM10 source apportionment and concentration trend were analysed based on data 
reported in the literature. The results of the LIFE PREPAIR project (https://www.lifeprepair.eu/) were 
also considered in this study. To evaluate particle toxicity, the methodology proposed by Park et al. 
[2] was applied. This method is based on the analysis of multiple biological and chemical endpoints, 
that were integrated for various source-specific aerosols to derive toxicity scores for particles 
originating from different sources. Average PM10 toxicity of rural and urban sites was thus calculated 
based on the average chemical composition.  
Results: the results showed that, on average, toxicity ranking of rural sites was lower than that of 
urban areas. In addition, the average contribution of secondary inorganic aerosols to the overall PM 
toxicity was analysed. A significant variability was observed among different sites. In the second 
phase of the study, the temporal variability of PM composition and toxicity of a rural and a urban area 
in the Po Valley was analysed and compared. Time series of toxicity-weighted concentration were 
defined.  
Conclusion: The results reported show that, despite toxicity ranking methods are still not 
consolidated, if coupled with advanced PM source apportionment, reliable toxicity and 
epidemiological analyses, they could represent important tools to build a new consistent health metric 
for ambient PM. 
Acknowledgement: Part of the data used in this study were elaborated in the PREPAIR - LIFE 15 IPE 
IT013 project – Action D6. 
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