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Abstract

This study aims to identify thersources of PM2.5 particulate /matter using
Positive Matrix Factorization (PMF), Principal Component Analysis (PCA), and Cluster
Analysis (CA). The chemical composition of PM2.5 was andlyzed using Particle Induced
X-ray Emission (PIXE), a highly sensitive techniquefordetecting elemental components
in atmospheric particles. Airborne PM2.5 samples were collected daily for 24 hours at
the Thailand Institute of Nualgar, Tec¢hnology (Khlong Ha Office), Khlong Luang District,
Pathum Thani Provinice, from/January to December 2022, totaling 86 samples. PIXE
analysis identified 16_key elements: Na, Mg, AL, Si, S, Cl, K, Ca, Ti, V, Cr, Mn, Fe, Ni, Cu,
and Zn. The\elemental concentration data were analyzed using PMF and PCA models
to determine the major sources of PM2.5. The results revealed five primary sources
common to both models: biomass burning from agricultural areas, soil dust, traffic
emissions, heavy metal industry, and sea salt aerosols. PMF identified four pollution
sources, while PCA and CA identified five, with the additional source being construction
dust, which was not distinguishable by PMF. These findings demonstrate that
combining PMF, PCA, and CA enhances the accuracy of PM2.5 source apportionment.
The results provide essential information for air pollution control strategies and
environmental policy development to mitigate particulate matter emissions in the

future.



