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Abstract

In this study, roadside sediment surveys were conducted on eight main roads in Incheon. As a
result, the point of investigation with the highest fine-grained soil content were Namdong main
road (industrial complex) and Cheongneung main road. It was 19.6% and 24.9% in the first half
, 22.8% and 20.6% in the second half respectively. Iron (Fe) showed the highest concentration
at all points. In the pollution level assessment using the pollution coefficient, all points showed
high levels of zinc (Zn) contamination. In the pollution level assessment using the pollution
load index (PLD, Namdong main road (industrial complex) showed the highest level with a PLI
of 3.7. Benzo(a)pyrene was detected at all points, and total petroleum hydrocarbons (TPH)
exceeded the standard in Cheongneung and Namdong (City Hall) main road. Microplastics were
most abundant in Bongo main road at 990 particles/g. When classified by size, microplastics
with a size of 500um or less accounted for 90%. Additionally, polyethylene (PE) and acrylate
accounted for the largest proportion of microplastics. The results of the correlation analysis of
resuspended dust concentration showed significant associations with the amount of sediment
less than 25um per unit area of the road surface.
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Table 1. Sampling sites ° ANEE IHE AREEH 245
— BE ARE EFePFAARNEA Aol
Sample name Sampling site
Gyeongwon A gsta ofef) 3ol wet B3 tHTable 2).
Yeonsul .. .
(Woninjae station)
Cheongneung Table 2.. Method and analytical instrument of items
Yeonsu?2 L .
(Yeonsu district office)
Namdong .Analytical Item Method
Namdongl (Industrial complex) instrument
Namdong ICP-OES* | Pb, Cd, Cu, Ni, Zn,
Namdongz (City hall) (Agilent) As, Mn, Fe, Cr | B> 07400.2¢
Gyeongwon AMA*
Bupyeongl (bupyeong library) (NIC) Hg ES 07405.2a
Gilju .
-FID
Bupyeong? (Bupyeong district office) ?Acgilent) TPH ES 07552.1c
Grevanel Bongo -
vevans (Jakjeon station) GC/MS Benzo(a)pyrene ES 07551.1c
(Agilent)
Gevang? Gyeongmyeong -
(Gyesan station) FT-IR . L.
(Thermo Microplastics -
Fisher)
22 ?:]EE‘/}# ICP-OES Inductively Coupled plasma Optical
Emission
o] B A o o [eJA=N
HELA AR A5 784 105+ AMA Automatic Mercury Analyzer
5OC-°/] %Ei 24/‘]Zl' Az :16: 78_@6‘]'93\9‘“:1 GC-FID Gas Chromatography Flame
lonization Detector
A 7= E}\-lilo_gxa sl =] Zﬂ}_%/\
]-U = ] © ]’93\]4 ] = ] GC-MS Gas Chromatography Mass
5 100g< A 5.00, 2.00, 1.00, 0.50, 0.25, Spectrometer
FT-IR Fourier Transform Infrared

0.15, 0.075, 0.053, 0.025mm< ©]&3la] YA=
7|8 HE&S 73 3 FUEFHUnified Soil
Classification System, USCS)oll uwte} ¥ H &S
ERSIAT SYEEFTHES #20000.075 mm)A

Spectroscopy

PE, PP, Polyester, PET, PU, PS,
Nylon, Polyamide, Alkyd, PVC,
PMMA, Acrylate, Acrylic, Olefin,
Epoxy, Urea, etc

Microplastics
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Fig. 1. Size distribution of main roadside

sediments. (a: firt half , b: second half)
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Table 3. Mean concentration of inorganic contaminants by regions

(Unit: mg/kg)

Pb Cu Zn Ni As Cd Fe/100 Mn Hg Cr
Element
700 2,000 2,000 500 200 60 - - 20 -
v 1 4244 | 193.77 | 646.54 | 40.56 3.79 0.42 337.71 | 605.88 0.04 129.90
eonsu
(87.04) |(367.63) |(1734.27)| (67.66) | (7.16) | (0.93) |(487.02) | (907.26) | (0.08) |(148.60)
v 5 58.89 | 171.22 | 1014.82 | 43.50 4.48 0.52 320.25 | 549.83 0.06 85.70
eonsu
(101.29) | (301.28) |(1700.8D| (72.99) | (7.97) | (0.90) |(473.50) | (812.16) | (0.10) |(111.28)
Narmdong 38.81 |2060.80 | 511.76 | 251.11 4.61 0.25 |1286.82 | 1264.83 | 0.03 238.36
amdon,
& (86.76) |(4673.04)(1505.13)| (460.78) | (9.05) | (0.80) [(1537.36){(1669.93)| (0.10) | (328.62)
40.22 | 120.34 | 519.86 | 26.12 4.20 0.50 273.99 | 502.58 0.05 76.06
Namdong?2
(80.80) | (379.24) [(1459.86)| (58.93) | (7.38) | (0.9D) |(463.02) | (972.65) | (0.09) |(114.10)
42.28 | 152.53 | 811.40 | 34.39 4.23 0.46 309.84 | 636.46 0.03 98.51
Bupyeongl
(73.82) | (236.93) [(1147.66)| (42.93) | (7.15) | (0.87) |(425.07) |(929.86) | (0.06) | (115.38)
44.85 | 174.67 | 677.30 | 30.96 3.82 0.65 288.94 | 491.12 0.04 99.68
Bupyeong?2
(82.98) | (306.73) [(1641.62)| (46.87) | (7.2D) | (1.05) |(469.04) | (799.81) | (0.08) | (129.37)
4556 | 130.21 | 589.11 | 33.11 4.11 0.62 551.02 | 525.47 0.03 96.65
Gyeyangl
(82.80) |(265.99) [(1589.93)| (49.75) | (9.06) | (1.33) |(443.2D) |(872.73)| (0.10) |(124.32)
e ) 43.66 | 164.09 | 559.82 | 35.81 4.46 0.44 283.51 | 515.82 0.04 109.49
eyan
yeyang (80.90) |(312.53) |(1902.68)| (48.22) | (7.29) | (1.13) |(437.46) | (847.48)| (0.1D) |(121.5D
¥ (: Average concentraion of heavy metals with particle size of 25um or less
Table 4. CF and PLI value for heavy metals
Cr PLI
Yeonsul 1.4 2.2
Yeonsu?2 0.9 2.6
Namdongl 2.6 3.7
Namdong?2 0.8 1.9
Bupyeongl 1.1 2.1
Bupyeong?2 1.1 2.2
Gyeyangl 1.1 2.0
Gyeyang?2 1.2 2.1

¥ Average concentraion of heavy metals with particle size of 150um or less
[0 CF < 1 : Low contamination

L1 CF

1~3 : Moderate contamination

B CF = 3~6 : Considerable contamination
B CF > 6 : High contamination

O0<KPLI=<1 unpolluted
1KPLI<2 unpolluted to moderately polluted
2<PLI=<3 moderately polluted
3<PLI<4 moderately to highly polluted

4<PLI=<5 highly polluted

PLI>5 very highly polluted
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Table 5. Abundance of microplastics in main roadside sediment.

Criteria: 7 mg/kg

Yeonsul Yeonsu2 ~ Namdongl Namdong2 Bupyeongl Bupyeong2 Gyeyangl  Gyeyang2

2396.13

- 1400.09

Criteria: 2,000 mg/kg

170337 1692.97

Yeonsul Yeonsu2 ~ Namdongl Namdong2 Bupyeongl Bupyeong2 Gyeyangl  Gyeyang2

in roadside sediments.
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Yeonsul

Yeonsu2
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Gyeyangl

Gyeyang?2

Microplastics

765

873

603

756

635

828

990
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Fig. 3. The size distribution of microplastics in Fig. 4. The total distribution of microplastics according

roadside sediments.
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Fig. 5. The distribution of microplastics according to polymer type.
PE: Polyethylene, PP: Polypropylene, PET: Polyethylenetrephthalate, PU: Polyurethane,
PS: Polystyrene, PA: Polyamide, PVC: Polyvinylchloride, PMMA: Polymethylmethacrylate,

PV: Polyvinyl



Table 6. Pearson’ s correlation of resuspended dust and other factors

Resuspended | pragic Sedment | ¢ 75um SA. | < 25um S.A.
Resuspended 1
Dust
Traffic ((‘)_01%2‘21) 1
Sediment 0.124 0.157 1
Amount(S.A.) (0.4699) (0.3591)
0.166 0.226 0.849
< 75um S.A. (0.3335) 0.1856) 6*10-11) 1
0.552 ~0.016 0.721 0.678
< 25m S.A. (0.0005) 0.9251) ( 7%10-7) (5¥10-6) 1
¥ (O: p-value
EF W AA dQHAT HAEY = Hl XA RE ZARAHA A HE3A o)
W S HAT Humolst EAEZFS Fo3H Ao AZHEon, TPHE AF2, d529)
A7t dox ghaith ol BES AMGNA A EedtellEGAe 2t o
sE= =W S9WAG 25molst B A &} 2 Yesth
A7 devz T2 Al 25umolste] 2} A ZTA8He 87 FREZANA BEF A=
2 AdARFZVE Ze HHEE A st A FHom, Akle]l 990/M/ge2 71 wol A
Alsk A7 988 Ao =F Fo=ETT 3o uwAMEeAE9 88.2 ~ 99.2%7F 500

2 dTelA s AN 8 FRERY B
WA= did S4& AT

A2, el AHE FFol 52 Ade
= Yeutt

e ZAAACAM Feol w571 7H =7
Uebgon, dEld 49 Cut EFeds
H712CASS A= AR YEyh
TEE LH9AEE ST A, Zno] w2
SHAFCE > 6)& HYom 2dRsAF
(PLDoll weh FEl(dsHE, gl BE F
&l da P 2 LHd=PL = 3DE
2t dele] T55% 2957 w2 ol
= FHACMAEEY 34 T 9=
e ® wuE

umolske]l 715 zZhe Aoz YEehyth wA
ZetaE T 7P 2E HES A F
2¥E]& PE, Acrylatedl o™, PEx WH&Zg}

ok O

g, Acrylatex= Elolo] FAHES HEF

[elre]
717 BE HE&S AA st Ao E Addnh
FHEAAT AUAHAFEE 25ume] st E
A= Fog dA7E d=°] YESTH
Ay o7 25wl HAES FE&, Wz
(@3 ¥, TPH &8 ¥F0=2 52 5%
7b Rom =2y "R 9 AH|LhaE A
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