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Sintesi attivita' scientifiche UdR UniFI

» Caratterizzazione chimica di campioni di interesse
climatico, ambientale, alimentare, tecnologico e
biochimico in matrici complesse (atmosfera, acque,
sedimenti, suoli, alimenti, materiali, tessuti biologici.

> Studio delle interazioni tra processi climatici e
ambientali per il presente e nel passato (analisi
chimica e isotopica di carote di ghiaccio e di
sedimenti marini in Antartide).

> Studio dei processi di origine e trasporto di
componenti chimici immessi nell'atmosfera da processi
naturali o antropici nel Bacino del Mediterraneo e in
aree polari (Artide e Antartide).

> Valutazioni di impatto ambientale e di qualita’
dell'aria e dell'ambiente.



Strumentazione ed Attrezzature UdR UniFI
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Strumentazione ed attrezzature UdR UniFI

: F INFN-3 MV Tandetron Accelerator

PIXE -Particle Ind. x-ray Emiss.
PIGE - Particle Ind. y-ray Em.
14C Determination

Classificatori di particolato



Caratterizzazione Chimica Aerosol Urbano

> Identificazione delle principali fonti emissive
del particolato atmosferico (PMx):

> Determinazione nel PMx dei livelli di elementi
le cui concentrazioni atmosferiche sono
regolate dalle norme sulla qualita’' dell'aria
(IPA, Metalli pesanti)

> Valutazione degli effetti delle condizioni
meteorologiche sulla concentrazione del PMx
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Nano-Particelle in Sito Urbano-Periferico
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II.II.II.II.II.II.III
AIRUSE LIFE+: SYNERGISTIC DAILY AND HOURLY PMx SOURCE
APPORTIONMENT IN URBAN ENVIRONMENTS OF SOUTH EUROPE

Florence

Barcellona
Atene

Milano




THE AIRUSE PROJECT AIMS

» Characterizing similarities and differences in PM,, and
PM, 5 sources and contributions across South-Europe
(5 cities).

> Identification and quantification of the main sources
of PM10 and PM2.5 by source apportionment models.

> Developing, testing and proposing specific and non
specific measures to reduce PMx in South-Europe
urban ambient air, in order to meet Air Quality
standards and to approach WHO guidelines.




Florence - PMF Source Apportionment
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BIOMASS BURNING: comparison among different sites
- not found in Barcelona

- OC/EC: ~3 at Athens and Porto, ~6 at Florence and Milan (more secondary)
- tracers of waste comb. in Athens
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TRAFFIC: comparison among different sites

0.0

0.001

Vehicle exhaust

« 1.8-3.7 at UB sites I | ||
* 16 at ATH-SUB (low diesel) « 7 =72« e ns ivcosvoiorodos pp
: Vehicle non-exhaust ’
* Fe at all sites
* Ca in BCN
il i, ot R e
‘ I ”| Ll“ | ' i | I II - Sin ATH
ATHENS BARCELONA FLORENCE MILAN PORTO
PM10 | PM2.5 | PM10 | PM2.5 | PM10 | PM2.5 | PM10 | PM2.5 | PM10 | PM2.5
Vehicle exhaust 2.1 1.7 3.3 3.0 2.5 2.5 2.8 1.8
Vehicle non-ex. 1.8 0.6 2.6 0.2 1.9 0.3 3.4 2.6

LR A L L

S AIRUSE



NASA/MODIS ”’ e [sola di Lampedusa

Studio della
frequenza e
dell'origine degli
eventi di trasporto
delle polveri
sahariane

Relazione tra
produttivita' marina

primaria e marker
biogenici nell'aerosol
nel Mediterraneo
Meridionale

Valutazione
dell'impatto sulla
qualita’ dell'aria
delle emissioni da
traffico navale nel
Canale di Sicilia
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Identificazione Aree Sorgenti Saharan Dust da Geochimica
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Fig. 2. Maps of northern Africa with elemental ratios of Si/Al, CafAl Mg/AL and (Ca+ Mg)/Fe indices (bulk chemical analyses in wt.) for dust and sediment samples; arrows show transport directions of mineral dust of selected studies.
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Relationship between aerosol markers and
phytoplanktonic activity - Mediterranean Basin
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Antoine D & Morel A, 1996,. Global Biogeochemical Cycles 10, 43-55.
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MSA e Produttivita' Primaria a Lampedusa
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LIFE Environment and Resource Efficiency - Call 2015

Assessment of the Large scale Impact of Ship Emissions
on the aerosol burden over Mediterranean Sea

Acronym: LIFE-ALISEOS
Sector: Environment and Health
Project duration: 3 years

Code number: LIFE15 ENV/IT/000329

BENEFICIARIES

Coordinating beneficiary:
Universita degli Studi di Firenze - Dipartimento di Chimica

Associated beneficiary:

Agencia Estatal Consejo Superior de Investigacione Scientificas (CSIC), Spagna.
ENEA - Dipartimento sostenibilita dei sistemi produttivi e territoriali.

INFN -Istituto Nazionale di Fisica Nucleare.

NOA - National Observatory of Athens, Grecia

L-Universita’' ta' Malta.



LIFE - ALISEOS Project Goal

To assess the contribution of ship emissions to the aerosol budget
over the Mediterranean Sea in order to address European authorities
toward efficient and cost effective policies for atmospheric
particulate management.
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Ship emission characterization
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Mediterranean Sea measurements (Lampedusa Island):
Average % nssS0,%- from ship : 32.5%

Max value: 7.2 png/m3 (66.3% of total nssSO,%-- 32.4% of PM10 mass)
Becagli et al., Atm.Chem.Phys., 2012, 12, 3479-3492
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2011-2015 Campaigns

Baloon measurements
up to 1000 m altitude

Airship shape
about 15 kg payload

Meteo Probes

OPC measurements
Nano-Particle Count.
Nephelometer
Aerosol sampling
Ozone

Black Carbon
Video-Camera

Data Trasm. (156MHz)



Source Apportionment on the reconstructed mass (74%)
(EC-0OC measurements cannot be included)

NyA 2010 - PMF Source Apportionment
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Evaluation of the sulfate source fractions
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Correlations between Sulfate and Anthropic Metals
Same source areas and/or similar transport processes
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Source assessment of atmospheric lead by isotope ratios
Three-isotopes plot showing potential Pb source areas in spring and summer 2012
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Oceanic DMS Climate Feedback

Global marine primary productivity has been declining during the
last century, and is expected to decrease due to global warming.
Such a decline was not observed in Arctic waters.
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Biogenic Source - MSA vs Primary Productivity
MSA Ny Alesund - PP Barents Sea MSA Thule - PP Baffin Bay
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Arctic sea ice extent
in Sept. 2012
(3.6 Mkm?)

Magenta line indicates

mean sea ice extent
for 1979-2011.

Sept. 2012
represents a 49%
decline.
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PAH species and spatial distribution
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Percentage contribution of PAH species
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Phenanthrene, Fluoranthene and Pyrene
constitute 58% of the PAHs sum
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