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Source Apportionment of PM2.5 and PM10 in The Area
of Pathum Thani City Using PCA Model

By Miss. Orathai Paenthong
Miss. Phornchita Kongphan

Abstract

This research aimed to analyze the Principal Component Analysis (PCA) of
particulate matter (PM2.5 and PM10) by nuclear techniques (Particle Induced X-ray
Emission; PIXE) and identify source of PM2.5 and PM10 around the National Institute of
Nuclear Technology (Khlong Ha Branch) in Khlong Luang District, Pathum Thani Province.
24-hour dust samples were collected Subsequently, dust samples were sent for analysis
of chemical elements by PIXE. There were 12 component elements: Silica (Si), Sulfur (S),
Chlorine (Cl), Potassium (K), Calcium (Ca), Titanium (Ti), Chromium (Cr), Manganese (Mn),
Iron (Fe), Zinc (Zn), Nickel (Ni), and Copper (Cu) and the collected data was imported into
the Minitab program to analyze the main components (PCA), along with identifying sources
of dust. Particles measuring 2.5 microns in size can be classified into four types: (1) Soil
dust and biomass combustion (2) traffic and fuel combustion (3) brake dust and engine
wear and (4) road dust, three sources of particulate matter 10 microns in size can be
classified into three categories: (1) traffic and fuel combustion; (2) construction dust, and
(3) dust from suspended road dust, biological combustion, and aerosols in the air. In
addition, the morphology of the filter papers revealed that the silica particles from the
plates also contained soot particles from fuel combustion, smelting, or metallurgical
activities, and biological particles from microorganisms. Living debris such as viruses,

bacteria, pollen, plant debris, etc.



