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A Study on Estimating the Source of PM, 5 in the Yeongju area through
Component Analysis

J.Y. Kim, Y. S. Jung, K. T. Ha, G. C. Lee, S K. Kwon and T. B. Kim

Air Quality Assessment Division
Abstract

This study aimed to identify the sources of PM,s in the Yeongju area by analyzing the components
of PM,s. From March to August 2024, samples were collected at the Yeongju-dong monitoring station
and analyzed for mass concentration, carbon, ionic, and elemental components. The major components
of PM,s were ionic components (42.9 %), carbon components (40.5 %), residual components (11.4%)
and elemental components (5.2%). Among the carbon components, organic carbon was primarily influ-
enced by secondary formation through photochemical reactions while ionic components such as NOj',
SO,* and NH;" were more influenced by point sources than by road traffic sources. The mass concen-
tration of PM, s during the study period was 15.2+7.6ug/m, with higher concentrations in the spring and
lower concentrations in the summer. This study provides foundational data for estimating the sources of

PM,;s in Yeongju and will be valuable for future source analysis using receptor models.
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Table 1. Analytical conditions of ion chromatography.

Cations Anions
Instrument ICS—5000 (Dionex) ICS—5000 (Dionex)
Column Ionpac CS12A Ionpac AS19
Detector Conductivity detector Conductivity detector
Suppressor CDRS 600 ADRS 600
Eluent 15mM MSA 20mM KOH
Flow rate ImL/min ImL/min
Injection vol. 10040 2510
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3.5. CPF(Conditional Probability

Function)
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Table 2. Descriptive statistics of summary table of elemental components. (um/m’)

Pb Cd Cr Mn Fe Ni Al
Mean 0.0089  0.0003 0.0042 0.0043 0.0033 0.1217 0.0031 0.2896
S.D 0.0050  0.0005 0.0031 0.0084 0.0022 0.0828 0.0029 0.1040
Min N.D N.D N.D N.D N.D N.D N.D
Max 0.0295 0.0036 0.0164 0.0482 0.0100 0.4049 0.0195 0.6958

Zn As \Y Sn Ba Sb Se
Mean 0.2761 0.0023 0.0053 0.0016 0.0020 0.0004 0.0013
S.D 0.2314 0.0016 0.0003 0.0017 0.0021 0.0004 0.0008
Min N.D N.D N.D N.D N.D N.D N.D
Max 1.1352 0.0081 0.0063 0.0095 0.0085 0.0030 0.0035
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