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Objectives : This study aims to contribute to establishing the regional effective management of fine particulate
matter by evaluating the chemical characteristics and contribution of fine particulate matter, and the accuracy of
predictive model of fine particulate matter through the measurement of water-soluble inorganic ions (WSIIs) and
electrical conductivity for fine particulate matter generated in Pohang.

Methods : PM;, and PM,s samples were simultaneously collected using a low volume air sampler from April to
November 2022. For sample analysis, cations of Ca®*, Mg*", K, NH,", Na" and anions of CI, NOs, SO,%, and
electrical conductivity were measured after pretreatment by ultrasonic extraction.

Results and Discussion: The average concentrations of WSIIs for PM;, and PM,s in Pohang were 12.1 pg/m’
and 8.5 pg/m’, respectively, accounting for 35.5% and 50.0% of each fine particulate matter. The sum of NH,",
NO5, SO4* concentration was found to account for the majority of 71% and 78% of WSIIs in PM;, and PM,s,
respectively. The PM,5/PM,¢ ratios for NH,", K', and SO were 95%, 89%, and 81%, respectively, mostly present
in PM,s. The average ratio of PM,s/PM;, for NOs™ was 54%, but it rose sharply to 79% in November when the
temperature was low, indicating an increase in contribution to the generation of PM,s in winter. During the
sampling period excluding April and July, the ion balance for cations and anions was relatively good at a 1:1 ratio
and showed chemical properties of fine particulate matter close to neutral. A regression model was evaluated for
the measured electrical conductivity of WSIIs and the concentration of fine particulate matter. The MAE and
RMSE values for PM,s were 1.8 pg/m® and 2.4 pg/m’, respectively, which were lower than PM,, (MAE 7.5 pg/m’,
RMSE 10.3 pg/m’), indicating high precision and accuracy.

Conclusion : This study confirmed the origin of fine particulate matter generated in Pohang through WSIIs
analysis, and suggested that the measured electrical conductivity of WSIIs could be used as a key parameter for
measuring the concentration of fine particulate matter.
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Fig. 1. Sampling site of PM2s and PM;, in Pohang.

Table 1. Analytical conditions of ion chromatography.

Instrument ICS-5000(Dionex) ICS-5000(Dionex)
Column lonpac CS12A lonpac AS19
Detector Conductivity detector ~ Conductivity detector

Suppressor CDRS 600 ADRS 600

Eluent 15 mM MSA 20 mM KOH
Flow rate 1 mL/min 1 mL/min
Injection vol. 100 ul 25 ul
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Table 2. QA/QC data for analysis of water soluble inorganic ions.

MDL (mg/L) 0.009 0.013 0.01
LOQ (mg/L) 0.028 0.042 0.033
Precision (%) 2.68 0.74 0.95
Accuracy (%) 102.7 98.5 94.5
R? 0.9903 0.9975 0.9991
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0.016 0.015 0.025 0.003 0.017
0.05 0.047 0.079 0.017 0.055
0.36 0.53 0.48 3.18 1.58
99.4 99.0 99.6 97.4 91.7

0.9997 0.9997 0.9999 0.9989 0.9999
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Fig.2. Monthly variations of PM,s and PM;o concentration,
and PM,s/PM, ratio during the sampling period (No
sampling of PMyo in September).
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Fig. 3. CPF bivariate polar plots for concentrations of 90%
percentile on (a) PM,s and (b) PMio at sampling site.
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R AF3(=0.72) 0] =oF NHy(NOs)(s)7} mA A o] =2 A
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7k FEUOKNH;) E4-2 3413 NH; 715k B8 Ab
B X Y, AT, AdulE ES L ol Y 5
oA F2 wiEHEeE") 7EAAF NH; AR2] A5 uhgoflA]
AAE NH,' o] 2452 ti7] F2] HNO; 2 H,S0.5 33t
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neutralization factor)= TF2 4] (3)7} Zo] AALSF 4= gt

[x]

Neutralization factor(NF) = m
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s off A @) B (5)° HERH I
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PM, 5 (n=79): y = 0.648x + 3.024 (R>=0.985, p<0.01)  (4)

PMo (n=69): y = 0.849x +9.003 (R® = 0.699, p<0.01)  (5)

olo] 3| me WA Alo] x40 validation AFES1 H7]4
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EXOH(p<0.05). F vAHA] & gt B E oS 5
o] Wisirol fAHACkFig.9). STIRUO] 48 P
A2 B BEEE(1648.8 pgm)s o S5 (16589 n
gm)e} Foatgl o, PM,, E5F 2H7F 32+13.8 pg/m’, 33+
12.6 pg/m’ 2 FASHA| UreRgeh. 2ol validation 2}E0]
gt sl o] H5H7E ¢3ll MAE (mean absolute error)
2} RMSE (root mean squared error) A7} ARE-E|At}. MAE
A= BS5EE ASFEY Zol& AUgo s HEkgl 7
SAtste] FatA FreatolE Rt Aoz Al HdlsA
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Fig. 9. Variation of PM concentration measured and predicted
for validation data of PM,s and PM,.
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4.2 =

AEPA L Ao R 20229 4~11 FF AFH T PM, 59}
PMj A& F 784770l 2/d22 stehd] E4u w3
2 ‘137]’01'93\1:}~ PMss % 7‘< PMlooﬂ Eﬂzﬂ' %‘ﬂ‘%i“i 211'7—]' 17+6
pg/m’, 34+10 pg/m’2 2 3AZE TPA| G| HA| =7
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