Seasonal variability of submicron aerosol acidity at a
coastal site in the Eastern Mediterranean
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Introduction

Methodology

Importance: Aerosol pH effects on:
•
•
•
•

chemical composition of atmospheric particles, including aerosol water
gas-particle partitioning of semi-volatile gases
solubility and concentration of toxic forms of trace metals
Climate
(Pye et al., ACP, 2020)

How is it determined?
• Direct measurements of particle pH: challenging
• Thermodynamic model calculations based on aerosol and air
composition measurements: mostly used

Aim of this study:
• Calculate the submicron aerosol water and pH in the area
(Finokalia atmospheric observatory in the eastern Mediterranean)
• Examine the seasonality of the derived pH and its drivers

Measurement site:
Finokalia atmospheric observation
station in Crete. Greece (35o20´N.
25o40´E; 250 m a.s.l.).
http://finokalia.chemistry.uoc.gr/

Model results-Seasonality-Aerosol Water

Observations
Data period: February
to December 2014
Observations : Seasonal
contribution to the PM1 mass
of each species. (ACSM data
used in ISORROPIA-II)

Model results-Sensitivity to crustals and NH3

Model results - Seasonality - Aerosol pH
Conclusions
Submicron aerosol at Finokalia
• highly acidic with an average pH value of 1.09 ± 0.71
• Water associate with organics has a minor effect on the
aerosol pH (average increase by 0.07 pH unit).
• Aerosol pH shows clear seasonality with the highest values
in winter and the lowest in summer.
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• Interpreting the crustal species in the aerosol pH
prediction: average increase by 0.83 pH units accompanied
by an increase in particle phase nitrate.
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