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Abstract

Mongolia's capital city, Ulaanbaatar, faces significant challenges associated with air pollution, which is
primarily attributed to the combustion of coal for heating and cooking purposes. This study investigates
the elemental composition of PM2.5 and its association with new particle formation events in
Ulaanbaatar. Sampling campaigns were conducted from 14 March 2022 to 14 April 2022 (spring), 11
September 2022 to 9 October 2022 (autumn), and 10 November 2022 to 11 December 2022 (winter) to
characterize the chemical composition of PM2.5 using advanced analytical techniques such as ICP-MS and
ICP-OES. Concurrently, gaseous species and meteorological parameter measurements were collected to
assess their influence on new particle formation events. Atmospheric new particle formation (NPF)
generates a substantial number of nanoparticles, characterized by their small size, high surface area, and
concentration. These ultrafine particles have the capacity to adsorb various oxidizing and hazardous
chemicals, including organic molecules and transition metals. A comprehensive understanding of the
specificity and role of inorganic and carbonaceous species in new particle formation is essential for
assessing the climatic significance of NPF. In this study, we employ simultaneously measured data on
elemental analysis and gaseous pollutants to analyze their correlations and investigate the sources of
aerosols in Ulaanbaatar. Additionally, real-time measurements of particle number size distribution data
are utilized to explore the temporal variations of aerosols. Our findings indicate that Aitken mode particles
dominate throughout all seasons, with winter exhibiting the highest concentration levels. Through
principal component analysis, we identify four source components for 17 elements and gas contaminants
during autumn and winter, including combustion sources such as oil, coal, and biomass combustion.
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