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The present study aimed to evaluate the concentration of odor substances and fine dust in areas where livestock
farms are densely located, and to perform a correlation analysis of these concentrations to characterize the com-
position of fine dust. The mass concentration of fine dust in the areas tested was 33.6~46.68 pm? for particulate
matter with a diameter < 10 um (PM, ) and 16.85~32.82 w/m® for particulate matter with a diameter <2.5 um
(PM, 5). These concentrations were higher than those in most of the neighboring areas. Ammonia concentration
was measured in the range of 2.82~11.42 p/m>. The concentrations of the volatile organic compounds (VOCs),
methyl ethyl ketone and toluene, were 0.24~11.82 wm?, and 3.08~30.61 w/m?, respectively. Composition anal-
ysis showed that fine dust was composed of 8.2~10.2% carbon, 0.3~1.7% sulfur, and 0.1~0.9% nitrogen.
Anions were detected at a higher concentration than cations, and SO,* was measured at the highest con-
centration. Of the four most prevalent metals detected (i.e., Al, B, Cu, and Zn), Al showed the highest con-
centration in both PM,, and PM, s, and accounted for the majority of the total metal component (84.7% and
82.2%, respectively). A correlation analysis of find dust with ammonia and VOC (methyl ethyl ketone and tol-
uene) concentrations showed that ammonia generated from livestock facilities affected the formation of fine

dust in nearby areas. VOCs emitted from nearby industrial facilities were also considered to contribute to the
constituents of fine dust.
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2.2.1. HIAIREA] (PM,, PM, 5)

A& A= W7|2H FFAIF7IE(ES 01605.2, ES
01606.1)0 @t AA I A7 AHFHAX= Low
Volume Air Sampler(PMS-204, Korea)yS A3},
16.7 L/min®] F-30= 24417+ 235t F7130HZS oF
24 7} H=E AFH A PR (PM,) AlE A5
£ oA EY Aol 10 um o AAT = e 12}
EHARE AXste] AHSFAL, ZPMHEA(PM,5) Al
T AFe A=REH Aol 10 um o AAE = 3L
= X B 2.5 um oY AATL § e 23 7
HARE AR|le] st HFA = 47 mm Quartz
Filter( WHATMAN 2.0 pm, United Kingdom)S A}-8-3}
KL, AFH A AR HiE ETES HAsls] 9
8 A7) s3kZellA 550°C, 24117 HAAxglsled, d2-at
F710olA ol 2407 B3 FgAlA BASII AR
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Table 1. Location and description of sampling sites in Hallim-myeon, Gimhae, Gyeongsangnam-do, Korea

Location Sample (PM,,) Sample (PM, 5) Period Description
Gasan 5 5 2021.01.31. agricultural area
Oeoseo 5 5 ~ livestock within 100 m
Naeoseo 5 5 2021.02.04. livestock within 400 m
Sinbong 5 5 2021.02.14. urban area
Eoeun 5 5 ~ livestock within 20 m
Jangjae 5 5 2021.02.18. livestock within 200 m
Toeeun 5 5 2021.02.21. livestock within 150 m
Jungli 5 5 ~ livestock within 20 m
Yongdeok 5 5 2021.02.25. livestock within 350 m

ANF Aol HAAFAE(ATX224, Japanys AHE-sld oA
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o] FA] A7EA] A9 ARS-SFAAL, TonPac AS14(4 mm
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FR2y= 0992 SAHUL. Fa52 AET(0.0001
~0.0009 zg/mL), % #3HA1(0.0001 Lg/mL ~0.0008 g/mL),
B (85.0% ~ 111.0%), FE=(0.0% ~ 16.4%)2 =74
AL, 7831 ek AEEA(0.0866 g/mL), 8
2FEHA1(0.2758 pg/mL), BE(93.8%), BBE(1.5%)=
SAEAT. AHH o7 A&, A, BE= B
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3.1. O|MIHX|(PM,,, PM, RZsE
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Fig. 1. Wind direction and speed at study area during sampling period.
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Table 2. Statistics of temperature, relative humidity, wind EPta, o) £4ule 1
speed and atmospheric pressure in study area (i.e. 8 3] s 201 16)
Hallim-myeon, Gimhae, Gyeongsangnam-do, Korea) TEH 8 e L
7‘/‘}7(]"%%4 1A F=E Hlaskr] €18l (http:/
[}

AAE] 70% o’do] PM, 2

Temperature ~ Relative ~ Wind speed Pressure

Period o0y humidity (%) (ms)  (mmHg)  /www. alrkorea orkrplx] 9 Sl A A= Zlal
01.31. 9.4 86 1.9 763.04 A 2R AEAE, PE, A4S, 199, 2] =24
02.01. 1.4 32 33 759.50 _L(IHOIE) AN ZANEFS), FDA] A4
02.02. -0.8 43 1.7 765.30 Ryl mAEA BE ARE SlEsth o At 1)
02.03. 34 41 23 764.90 oo q=
02.04. 3.4 35 1.8 765.60 ;} 33:;& )XJ]EE]H Gkl ;PZ[? ;M }z;;/;;]
02.14. 73 60 42 761.90 3% PM;p Bt PMy; &
02.15. 12 8 35 761.50 Ev ol AR =4 UebdTt B4 Sk e
02.16. 3.8 33 5.1 763.70 A 7E AZbe Zs|Al S v A HA] (PM,,,
02.17. 32 43 2.9 765.70 PM, ) F57} O FH A gun A4 vehd 28 o
02.18. 3.1 50 2.6 768.90 FArdEdo] nMwHAe] A AHo] 9 F Uthe
02.21. 15.7 51 22 754.30 Ao oMk altt.

02.22. 75 2 23 756.80

02.23. 6.1 47 1.3 762.70 )

02.24. 6.7 74 1.4 763.60 3.2. o4

0225. 87 68 15 76180 3.2.1. gEYole VOCse] 55

Fig. 3= WAHAE AF sk &< AHEL T o
™ 48.1% ~ 93.8% FE==Z UEITE PM, /PM, 2] HIE  EUYol ¥ VOCs =5 43t Yepllnt. d=uo}
L AW 0.71EG eI HA 043¢ )R U HisEe ARG AEukeolr #42(2.82 ug/m?)

u MEK m Toluene w NH3

w
o

n
=3

=
o

Concentration(ug/m3)

o o x

Gasan Oeoseo Naeoseo  Sinbong oeun Jangpe Toeeun Jungli Yorgdeok

o

Sampling site

Fig. 2. Daily average concentration of PM,, and PM, s at the sampling site.
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Fig. 3. Daily average concentration of VOCs and Ammonia at the sampling site.
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O
N
oL
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P
L
o
N}

323, dHslo|ER =

oHFEAR] dulstel=Re] SAAFE Fig. 5o Uet
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(5.1 pgm’)= ek Algokgold 3
(1.0 g/ )2 2=t o EL o= S o

1;__/\1 ;(] <] o
2

Al EJAGR 7RakelEol| A 2 2(6.8 pugm’)E VR,
o1 ZAkAEo] s AAWESO N FHh(12.3 ug/m’)=

4=t ZRI 2ol sEe A2 FAAA
o] Sz GEFREOIN 206 pgm’)E SHHAL, =
ARG Al ugoA FU)(8.7 ugm®)= LERTE H
gey|s]o)E Has s ol EAAA0] 9= 9] 9A]
ahgollA H 48,7 ugm?)E LFERRIL, EAIA Q) A}
Lol Hth(28.512 pgm’)= ZHHATE. Ye et al(2006)7
o] Aol mEH AIeA] gl F=AAx]0) the 87 o
71 T AFEES BAT A 7kEd AlE AR FellA

m H2S
1
2
s 08
c
L2 o0s
4
‘g 04
o
5 02
o 001 002 0.02 001 002 0.02
0 . . T .
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Sampling site
Fig. 4. Daily average concentration of Hydrogen sulfide at the sampling site.
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Sampling site
Fig. 5. Daily average concentration of aldehydes at the sampling site.
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Fig. 6. Daily average concentration of element material at the PM,,(a), PM, 5(b) sampling site.
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Fig. 7. Pearson correlation analysis for PM,, and PM, s with ammonia concentration.
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Fig. 14. Results of coefficient of particulate matter(PM,,, PM, 5) and Ammonia for agricultural area, urban area and livestock

areas.
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