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Long-Range Elemental Composition Analysis and Seasonal
Concentration Characteristics Using ED-XRF: Simultaneous
Measurements in Buan and Gochang, Jeollabuk-do
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Abstract The trace elements of PM, 5 in agricultural areas were analyzed by simultaneously measuring concentrations in
a paddy field region (Buan, Jeollabuk-do) and an upland field region (Gochang, Jeollabuk-do) over a one-year period from
March 1, 2023, to February 29, 2024, encompassing all four seasons. In addition, high concentration events observed during
the study period were analyzed to differentiate long-range transport. Increases in Ba, Ti, Ni, V, As, Cu, Zn, and Pb in PM, 5 were
observed due to long-range transport. Based on ECMWF Reanalysis v5 and Residence Time Weighted Concentration (RTWC),
these inflows were influenced by westerly winds affecting the study area, with specific contributions from northern and
northwestern China. Analysis of air pollutants in the agricultural regions showed that PM;, concentrations were
approximately 25~35 ug/m?, while PM, s concentrations ranged from about 12~20 ug/m?. In addition, gaseous pollutants
such as NH; were influenced not only by agricultural activities but also by livestock activities in the agricultural regions. SO,
concentrations were found to be higher in paddy farming areas compared to upland farming areas. These results provide
insights into the characteristics of air pollutants in agricultural regions and the general characteristics of long-range transport.
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Fig. 1. Measurement Locations in Rice Fields (Buan) and Field Areas (Gochang) in Jeollabuk-do Using a 12-Channel PM
Sequence Sampler and Gaseous Monitoring Instruments for Air Pollution Analysis.

AT Ade FAA S drledEd B4R ol 2] F 19 4A41E Bt SAlol SAskrH (1" 1). A

2 gAY fdell off izt = sAAGe drje P AL EA VA AR SH L B 2

d=d H2E Aok, FAY o7 fdel ot HS ] b Y S AHol|d &4

t7ledEde B 5 ek A5 2704 (F 4714) A A sto] Fstint & A+

+ GdEa AR 24S AshA A AR PM, 5

s ZR71E o8t 55 16.7 liter per minute

2, A7 3y (Ipm) 2715t 48A17F F%F 47 mm H|ZE IE

(PTEE, R2PJ047, Pall Corp., USA)ol|l 914 EA5H

2.1 S8 A o Alme w1958 244704 2F S44 127

2 AP E FEAY PM, s FLEUAE FES B A22 st AAe A 9H Ao HAgdAT
A5zt =214 O ASEA XA of) LeR 2tk (Song et al., 2024).

S A R]) 2 T (field area)

(A5 13- it AR R 70, Y7V 2.2 FHIIAA ME AA|ZHEH
THa)A 20231 39 1955 20249 28 20970 PR el A BAYSHE PM, s W FE P4 AR S




ED-XRFE 013t H712] 015 24 42 24 U AT 5& 54 24

-Helge 2ot 9 DEXIY SA| 5H 54 387

— o ™
1N
z 5 T

N n< N\

< [a]
oE oS )
=3 =g z
L 2= ®
g k] g
£ 00 01 02 03 04 E £ 0 1 2 3 4

Standard (pg/cm?2) Standard (ug/cm?)
1201 Fe 10009 Al o - 1oqcr o
i L 800 8 o
o 22099 o 2_097 .- c 2_ .
% _ 80 r ,8 T ool 097 %26 097
BE 40 & QE 400 SO wE 4
28 & >3 200 5@ 282
23 0 £3 0 gf_’, 0
T T T = T T T T T T T

£ o 1 2 3 & 0 2 3 4 2 o 10 20 300’

Standard (pg/cm?2)

Standard (ug/cm?)

Standard (pg/cm?)

Fig. 2. Standard Curves of Al, K, Ca, Fe, Br, and Cr Using ED-XRF for Air Pollution Analysis.
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Table 1. Summary statistics of average concentrations of
measured species in rice (Buan) field (Gochang) areas of
Jeollabuk-do during the measurement period.

Class Compound Unit Buan Gochang
PM;o ug/m®  384+225  303+206

PM PM, 5 pg/m®*  201£106 14.4+88
Metal Oxides ~ pg/m® 1.6+2.1 1.0£1.3
NH; ppb 20.5+8.9 282+105

Gas NO ppb 16407 1.6+04
o ppb 3.2+0.8 1.6+06
0; ppb 365+106  33.8+88

A9 PR B FEE PM,°] PM, 59 oF
2,108 ko, Y 249 FLrt FeA ATt
Hlwske] oF 759% f<Eol et Fete] PM,, Fk
& (3~5Y), 45 (6~8Y), 7F= (9~11Y), A& (12~2
U)o 57} 247} 57.8, 24.0, 32.3, 37.5 ug/m>0] 2.
o, PM,; S EE & 25.6 pg/m?, 915 14.7 pg/m’, 7t
S 16.7 pg/m?®, A 22,9 uyg/m*> 22 YEFGTH (A 2).
Ftx gt 1A o] YA B4 sk PV,
I} PM, 5 BFOA Fol 7 ETh FetA 9o &
i} o] €] AEE HlwE ¢ PM, &o] o]9] A
T Hlwske] oF 198 =9kow, PM, ;= 148 =5k
oh. 1A AL g AET} Hlwsto] Fo] PMy, 2.17
Hll, PM, 5 1468 =] LT

59 58 £& PMy, 5 Y T AEH

™ (Chen et al., 2017; Pattey and Qiu, 2012; Aneja et
al,, 2009), 1 o502, A7 olF =8| U
7492 B238} 4= 9t} (Hellack et al., 2015; Valenzue-
la et al., 2012; Uygur et al., 2010; Ryall et al., 2002). ©|
of, oF 50 km A= ol GGl LI, 5 =
e BT FAlO| Sk 34 23~249, 49 11~18
Y, 49 21€~24¢Y 2 5¢Y 21~24Y-S event period =

47515t event period 52l metal oxides®] A%

Table 2. Seasonal average concentrations in rice (Buan) field (Gochang) areas of Jeollabuk-do during the measurement period.

Site Class Compound Unit Spring Summer Autumn Winter
PMo pg/m? 57.8+28.0 240483 323493 37.5+19.6
PM PM, 5 pg/m? 25.6+12.2 14.7+59 16.7+59 2294123
Metal Oxides ug/m? 3.6+33 09+0.5 0.8+0.3 1.3+1.1
Buan NH; ppb 24.1+9.0 20.0+6.7 203+78 17.5+104
Gas NO ppb 14408 15404 17403 1.8+0.9
S0, ppb 36+09 35407 26+05 3.1+08
0, ppb 437479 37.14+135 33.1+6.7 314477
PM, pg/m3 51.1+25.7 173+7.7 23.8+7.8 295+17.0
PM PM, 5 pg/m3 18.8+9.1 8.8+4.9 11.7+5.0 180+10.4
Metal Oxides pg/m3 26+2.1 0.5+0.3 0.6+0.2 0.8+0.9
Gochang NH; ppb 305+11.7 27.2+68 29.2+12.3 203+6.8
Gas NO ppb 17407 1.540.2 17404 1.6+0.3
S0, ppb 18403 0.8+0.4 1.7+0.4 20406
0, ppb 41.0+79 3344106 30.3+5.1 30.5+5.8
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