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Application of source apportionment techniques

ACEPT‐AIR and AIRUSE Life projects

L. Diapouli 
Institute of Nuclear & Radiological Sciences & 
Technology, Energy & Safety 
N.C.S.R. “Demokritos”
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Development of A Cost Efficient Policy Tool for 
reduction of Particulate Matter in AIR

N.C.S.R. “Demokritos” (Co‐ordinator)
Aristotle University of Thessaloniki
University of Thessaly
AXON Envirogroup Ltd.
Technical University of Crete

National authorities will have to re‐evaluate their environmental strategies 
as requirements of lower limit values for PM in air arise.

Develop a Policy Tool that will assist National and Regional 
authorities in Greece to control PM concentration levels.

Duration: 09/2010 – 08/2014
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ACEPT‐AIR project objective 

is to create a Policy Tool which will:

Contain a database of PM concentrations, source apportionment studies 
results and emission inventories;

Create a historical record of control measures / changes in emissions and 
provide results in measured concentration reductions apportioned to 
changes in every accounted source; 

Allow the policy makers to evaluate the effects of control measures applied 
on specific emission sources as well as plan new ones. 

Emission inventories for 
different sources

PM10/PM2.5 data Source apportionment at receptors

Calculation algorithm

Calculations
Evaluation

Trend Analysis
Future scenarios
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Gravimetric PM10 /PM2.5 measurements

Warm (June‐Sept. 2011) and cold period 
(Jan.‐Feb. 2012) 

24‐hr samples on teflon and quartz

Thermo‐optical analysis for EC/OC

Ion chromatography for major ions

Atomic Absorption Spectrometry and 
XFR for major and trace elements

Measurement campaigns 

Source apportionment

Receptor modeling (PMF and CMB)

Emission inventories 
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ACEPT‐AIR Policy Tool
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Testing and Development of air quality mitigation 
measures in Southern Europe

CSIC, Institute of Environmental Assessment 
and Water Research, Spain
(Co‐ordinator)

N.C.S.R. “DEMOKRITOS”, Greece

University of Aveiro, Portugal

University of Florence, Italy

Ceramic Industry Research Association, Spain

University of Birmingham, United Kingdom

ARPA Lombardia, Italy
Duration: 10/2012 – 09/2016
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Background
Diverse emission sources (resuspended dust, African dust, biomass burning)
and climatology (strong radiation, high photochemical conversion rates, low
rainfall rate) enhance PM levels in Southern Europe.
EU specifically addressed the need of effective improvements, however the
reduction in emissions require the implementation of mitigation measures
appropriate for this area.

Objectives
Develop and propose effective air pollution mitigation measures for Southern
European countries
Provide the tools to National and Regional authorities to implement the
“Thematic strategy on Air Pollution” and to formulate air quality action plans
Act as a catalyst for the allocation of local, national funds to the
implementation of air pollution mitigation strategies
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Focus on specific sources:

Biomass burning

Industrial emissions

Traffic – Exhaust and non‐exhaust
emissions

Natural sources (long range
transport of African dust and sea
salt)

Porto

Barcelona

Milan

Florence

Athens

Development and testing of air pollution mitigation measures

Applicability of measures developed for Northern and central Europe to
Southern Europe.
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Measurement campaigns

Gravimetric PM10 /PM2.5 measurements

1‐year campaigns (1 every 3 days 
sampling) during 01/2013 – 02/3014

5 sites (3 urban background, 1 urban 
traffic and 1 suburban)

24‐hr samples on teflon and quartz

Thermo‐optical analysis for EC/OC

Ion chromatography for major ions

PIXE, ICP‐MS and ICP‐AES for major and trace elements

CO3
2‐ in PM10 by acidification with orthophosphoric acid

Levoglucosan in PM2.5 by ion chromatography 

Porto

Barcelona

Milan

Florence

Athens
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Source apportionment by PMF

PM10

PM2.5
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Source apportionment by PMF

African dust in Florence: 4% in PM10 and 1% in PM2.5



12
FAIRMODE Technical Meeting - Aveiro, Portugal, 24-25 June, 2015

Athens: Source contributions over the last decade

PM10

PM2.5

Karanasiou et al., Atmos. Environ. (2009)
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Thank you for your attention

http://airuse.eu

www.aceptair.prd.uth.gr

Supported by the European Commission LIFE+ Environment Policy and 
Governance programme.


