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Primary Source Apportionment of PM, 5 in the National Steel
Industrial Complex - Implication of PMF Model (PART I)
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Abstract  The purpose of this study is to analyze PM, 5 in the Gwangyang National Industrial Complex to present the
characteristics of regional PM, 5 and analyze emission sources. As a result, the concentration of PM, 5 during the observation
period was presented as 24.28 ug/m>. The major components of PM, s were identified as organic carbon (OC), elemental
carbon (EC), water soluble ions, heavy metals, etc. Metal Oxide and Fe were higher in winter than in summer. Fe showed high
concentrations during the winter daytime, indicating that it was due to local industrial activity. According to Positive Matrix
Factorization analysis, the sources of PM, s in the Gwangyang National Industrial Complex were classified as (1) OCEC & Fe, (2)
Soil Dust, (3) Secondary nitrate, (4) Secondary Sulfate & trace elements, and (5) Sea salt. The contribution of each source was
OCEC & Fe 29%, Soil Dust 10%, Secondary nitrate 35%, Secondary sulfate & trace elements 23%, Sea salt 3%. The results of the
study can be used for policies and improvements in the steel industry and environmental improvement in order to reduce
fine dust in the Gwangyang National Industrial Complex.
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Fig. 1. Sampling location in the Gwangyang industrial area and schematic diagram of air monitoring mobile station.
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Table 1. Results of chemical compounds of PM,; in the
Gwangyang Industrial Area.

(unit : pg/m3) Winter Summer Overall
Compound  Average+5Std"” Average+Std Average+Std
PM, 5 27.39+£1598  20.66+10.57 24.28%+14.15
oC 4.16+2.21 4.15+3.18 4.15+2.70
EC 0.68+0.81 0.62+0.41 0.65+0.66
Metal Oxide? 2.08+2.29 1.52+1.86 1.82+2.12
Fe 0.21+0.22 0.16+0.15 0.19+0.19
NH,* 251+£1.50 2.15+1.44 234+1.48
Na* 0.17+0.13 0.35+0.69 0.25+0.48
cr 0.19+0.14 0.33+£0.69 0.26£0.48
NO5™ 3.49+2091 2.15+2.62 2.87+£2.86
S0,% 2.98+1.51 495+3.16 3.89+261

Standard deviation
25um of oxides of major crustal elements using Si, Al, Fe, Mg, Ti, Ca, and K
from XRF analyses (Stone et al., 2009).
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Fig. 2. Diurnal patterns of PM, 5 mass, ionic compounds, orgarnic carbon, elemental carbon, Fe, and metal oxides concentra-
tions during the sampling periods (note; error bars indicate standard deviation).
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o] grol iAo R =2 AL A Y (2021 01
209 18A]9] HFEh & 47519, Local Data Assimi-
lation and Prediction System (LDAPS) & ZA7}& 1}
ek 28, A4 Sl it Aak= obd ARtk
Atell B4 A3}, 3= olA 54 Ao
2 PM,; 9%l 5 OCEC & FeZt = 1|4 7154
o] At} 3, n|7| et SAJofAE S, At

712 S B Aol

4. 8

rhu

2 ATl JEAARAe] M, S Rt

Ao PM, 18] B4E AT} A 2 LS 2
A3l AL BAo2 9Tt AT 2T B2 717 5
OFO] PM, 5 BT FHS 24.28 pg/m> o2 TEEHQITh
PM, 0] A+ 24 A7} F8 JH-S 0C R ECo] &
& QR 84 o2, TEE ToE BAHeH,
Metal Oxide ¥ Fei= 72 2.08 pug/m’, 0.21 pug/m’, &
5 1.52pug/m’, 0.16 pg/m* 0 2 |53} H|wsto] AL
ofl =7 Uebet. 53], Fe?l B¢ A& & ARl &
2 =5 e Ao Adgse] ot Ao s gt
Hek PMF 24 23 FF=7RAaA o] pM, s &
2 <12 OCEC & Fe, Soil Dust, Secondary nitrate,
Secondary Sulfate & trace elements, Sea saltZ =575
om, ZF Zol ot 71olE2 OCEC & Fe 29%,
Soil Dust 10%, Secondary nitrate 35%, Secondary sul-
fate & trace elements 23%, Sea salt 3%= UEFSTE <
T A= FEE7HIAEA Y] PM, s 5= D HiE Y
& AlAetH 2uMEA] A 2l A 2 AELt
deA] g3 Aol A2 & Q-

e 2

2 AT = ATAE B AH R AFI T (NRE-2020
M3G1A1115000) ¥ =+sbgyste] F2 ulAd
2] 1 7-A1E] (NIER-2021-03-03-007) ]| F.0. 2 43|
Asyrt
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