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Abstract

Chemical composition variations of aerosols during summer and winter seasons have been investigated using an Aerosol Mass 
Spectrometer (AMS) at Magurele, a city near Bucharest, Romania. Proportions of chemical species, concentration time series, 
mass range distribution and aerodynamic size distribution of aerosols have been analyzed.  
AMS measurements proved that the organics, nitrate, sulphate and ammonium, with small amounts of chloride were the main 
species at ground level during the investigated period. Important differences have been noticed between hot and cold seasons 
related to the total submicronic aerosol concentration and composition. The submicronic aerosols loadings are almost two times
higher in summer in comparison with wintertime. Proportions of the species are evenly distributed during wintertime. One 
accumulation peak can be depicted with diameter between 450 to 600 nm. The fine particle mode consisted typically of organics,
sulphate and ammonium during summertime, with size distribution centered at about 400-500 nm.
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1. Introduction

Aerosols have been intensively studied during 
the last decades due to their effects on human health 
and particular influences on climate change. Their 
optical and microphysical properties are defined by 
the aerosols shape, size, chemical composition and 
density. Charlson and Wigley (1994) related that 
natural aerosol concentration has been approximately 
constant during the last decades, but the 
concentration of anthropogenic ones increased 
dramatically. Their concentrations seem to influence 
the global warming generated by greenhouse gases, 
but measurement uncertainty is extremely high 
(IPCC, 2001).

The main sources of aerosols in urban areas 
are the traffic, industrial activities, house heating and 
eventually cooking, while in rural areas the local 
biogenic sources are predominant according to 
Poulain et al. (2011). The aerosols sources for rural 
and peri-urban areas are mostly natural, but there are 

also influences due to activities in agriculture and 
house heating with fossil fuel. Usually aerosol size 
distribution presents a maximum for small particles 
(0.

now several studies were focused on aerosols size 
distributions and seasonal variability of optical, 
chemical and microphysical parameters (Dunea and 
Iordache, 2015; Freney et al., 2011; Poulain et al., 
2011). 

Fine particles usually contain sulphates and 
nitrates, whereas large particles contain mostly 
crystals like calcium carbonate or oxides. Continental 
urban aerosols contain 15-30% sulphates with 
hygroscopic fine particles, while rural aerosols 
contain approximately 75% ammonium sulphate and 
25% mineral dust (Dunea and Iordache, 2015; Iorga 
and Stefan, 2005). Chemical aerosols composition 
and their daily variability are challenging to assess 
due to low ambient concentrations and high retrievals 
uncertainties. The mass spectrometry coupled with 


