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Abstract

Micropollutants, which can be caused by imperfect combustion, are toxic chemical compound that flows
into the river system after being contained in road runoff, a non-point source pollutant and accumulates in
the body. The micropollutants that have characteristics such as toxicity, persistence, bio-accumulation,
long-range transportation behave so similarly to micro particles that they can be removed by means of filtration
or absorption. This study has examined the kinds and concentrations of micropollutants contained in deposited
road particles. It has revealed that the kinds of micropollutants contained in the clarified supernatant liquid
of deposited road particles are heavy metals and polycyclic aromatic hydrocarbons(PAHs) composed of two
or three benzene rings, including naphthalene and acenaphthalene. Their concentrations have been shown to
be low, with 0.418 mg/L, 0.058 mg/L, 0.104 mg/L, 0.014 mg/L, 0.00075 mg/L for Zn, Pb, Cu, Cr, Cd, re-
spectively and 0.00156 mg/L and 0.00184 mg/L for naphthalene and acenaphthalene.
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Table 1. The ratio of deposited road particles by size and

weight
. . Weight(g)
Particle size (um) Urban overpass
2.000> 3158.6(20.9)
850~2,000 4216.3(28.0)
425~850 3726.2(24.7)
250~425 2086.4(13.8)
150~250 1133.4(7.5)
74~150 492.7(3.3)
<74 263.4(1.7)
Total 15077.0(100)

weighing 20 kg of deposited road particles under
2,000 pum.

!
putting 20 kg of deposited road particles and 200 L
of tap water into the reaction tank.

!
agitation for 5 hours : separating heavy metals
attached to the particles.

!
sedimentation for 12 hours :
supernatant liquid.

!

diluting 100 L of clarified supernatant liquid with 400
L of tap water.
— artificial road runoff.

sampling clarified

Fig. 1. Order of preparing artificial road runoff.
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Fig. 2. Upflow filtration experiment equipment.
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Table 2. specification of equipment

Size 2 765 mm, h 790 mm
Raw water —
tank Mixer 80 W
Pump 2100 L/hr x 195 W
Filtering medium container | 2 90 mm, h 300 mm
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Table 3. The kinds and concentrations of the heavy
metals contained in the artificial road runoff

No. Heavy metal Conc.(mg/ ¢ )
1 Cd 0.00075
2 Co 0.002875
3 Ni 0.00975
4 Cr 0.014
5 Mn 0.18725
6 7n 0.417875
7 Cu 0.104375
8 Pb 0.058
9 Al 4.01625
10 Fe 5.31625
11 As N.D.
12 Hg N.D.

SHED L AA B A 217

3.2, E:D“HH¢0|| SSFE PAHs s
Table 40l 1% E’iﬂﬂ—’F 3H-9 PAIsY] 2579 %
=5 Yehi I:]r Pl=r SR 5 E(US EPA)l A A4
gk 1670 2] PAHs =3 1 Hstel BAF dn, <lg
vl A 7325 PAHs Naphthalene, Acenaphthene
5 27FA FR A fAd et 2~371 &2 o] Fol i
A -2} LPAHs(Naphthalene, Acenaphthene)*”= 73
Z5glo}, 7 vhe] R A HPAHsE =4 99t
thooleld Az Ag s =R 914
2717} 2,000 um ol gfoley, Qi R2H F
111*]71 7] %ﬂ‘x] S ﬂi’— HdFe

3. HERA HubEx|o 2/Ft DjELH=EH
HHES

Fig. 28] AAZAE o]-§3lq SS9 A A Frt

e vFLEEA AEALS HESNH 4%

2,000 m/minol] A}§-# o] AL 0.0019 m’olH, A
H5FS A2t Aol met gashs 4% BATH

Table 59 <1F =Wul$ e PFLAEH
xxel A B2 Mg T2 Jehg

CfslRstE gy fERsge s & 25

Table 4. The kinds and concentrations of PAHs con-
tained in the artificial road runoff

No. PAH chemical name Conc.(mg/ ¢ )
1 Naphthalene 0.00156
2 Acenaphthylene ND
3 Acenaphthene 0.00184
4 Fluorene ND
5 Phenanthrene ND
6 Anthracene ND
7 Fluoranthene ND
8 Pyrene ND
9 Benzo(a)anthracene* ND
10 Chrysene* ND
11 Benzo(b)fluoranthene* ND
12 Benzo(k)fluoranthene* ND
13 Benzo(a)pyrene* ND
14 Indeno(1,2,3-cd)pyrenc* ND
15  Dibenzo(a,h)anthracene* ND
16 Benzo(gh,i)perylene* ND
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Table 5. Concentrations of micropollutants contained in road runoff and treatment water
Treated water
Time Raw Smin | 10 mn | 15min | 20 min | 25 min | 30 min
Flux (mUmin) water 1070 530 340 150 130 106
SS(mg/L) 42.5 38.0 33.0 315 31.0 29.5 26.5
Turbidity(NTU) 45.6 40.5 37.2 321 295 30.1 27.8
cd 0.00075 | 0.0005 | 000075 | 0.0005 0.0005 | 0.00025 | 0.0005
Co 0.002875 | 0.00225 0.002 0.00175 | 0.0015 0.0015 0.0015
Ni 0.00975 0.009 0.00825 | 0.00675 0.008 0.0065 0.007
Cr 0.014 0.0105 0.009 0.00775 | 0.00775 | 0.0065 | 0.00775
Heavy Mn 0.18725 | 0.16575 0.144 0.097 0.15375 | 0.0875 0.0905
metal Zn 0417875 | 0353 0.299 028225 | 029575 '| 0.24725 0.279
(mglL) Cu 0104375 | 0.104 0.08 0.07325 | 007525 | 006375 | 0.0865
Pb 0.058 0.0485 0.0385 0.0415 0.0335 | 003125 | 0.03325
Al 401625 | 3.3125 3.775 2.1925 2.6325 1.977 2.65
Fe 531625 4.15 3.6625 3.1075 3.1325 2.625 3,1125
As N.D. N.D. N.D. N.D. N.D. N.D. N.D.
He N.D. N.D. N.D. N.D. N.D. N.D. N.D.
PAH Naphthalene 0.00156 | 0.0084 | 0.00168 | 0.0066 0.003 0.00112 0
Acenaphthene 0.00184 0 0.0014 0 0 000112 | 0.0014
&9 22 AALL 75%~29.0% FEAT,  AFFL T F Aok 222 vALAY FFEY
PAHs®] 7-¢, Acenaphthenes= 2F 20%~40%2] A RAAEARNE 4BA0] gJen HPAHs= d3 &
& BH4. Foz A7 IR ol AHH FFEH &
PAHsA| AEA 2] A7) ozl A4z FdHc)

4. 2

B oM vEedgde] AA
el AR, 91 =du5d 5
PAHs F# 9 w29 ¥ ZALE 6}&1 e 2L
2d8E 4y

(1) =HEH & 2,000 pmo] 39 4z ¥ 150
umo| st YA7} 22k FHFuE oF 80%F =, 6%t
o2 FHHY Qoh

2) ol A B JEd 12744 S84 8
B FolA As, HgE |93t 10714 o] HEH
R, TEE FEAHA AALEL 7.5%~29.0%2
(=102

(3) PAHs2] 93] Acenaphtheney= F 20%~40%
o AMALE HATt

@ ANEYE AR QF =W@ul$oA = PAHs &
% Zol Al LPAHs$) Naphthalene, Acenaphthalene?t
1S A& 53 HPAHs7} B1&E €oE A

2

-%-fgon ag

2'1/\ \:11

b

¥1EgH

1) International Institute for Sustainable Development
Earth Negotiations Bulletin, 1999, 15(19), 2-10.

2) International Institute for Sustainable Development
Earth Negotiations Bulletin, 1998, 15(12), 2-7.

3) Cho K. T., Lee D. S, Shin Y. S, 2000, Estimation
of Domestic Emission of Polyaromatic Hydrocarbons
for Global Regulation of Persistent Organic Pollutants,
Korean Society Of Environmental Engineers, 22(10),
1921-1932.

4) Kim G. B, Maruya K. A, Lee J. H., koh C,, 1999,
Distribution and Sources of Polycyclic Hydrocarbons
in Sediments from kyeonggi Bay, Korea, Marin
Pollution Bulletin, 38, 7-15.

5) Budzinski H., Jones L, Bellocq J., Pieratd C., Garrigues
P., 1997, Evaluation of Sediment Contamination by
Polycyclic Aromatic Hydrocarbons in the Gironde
Estuary, Marine Chemistry, 58, 85-97.

6) Choi J. Y. Shin C. M., 2002, Management of
Nonpoint Pollution by Reducing Storm Runoff, Korca



7

8)

9

10)

EHu gl i mgoedEa

Environment Institute, KEI/2002/RE-03.

Lee E. J., Ko S. O, Kang H. M., Lee J. K., Lim K.
H, Lee B. S., Kim L. H., 2006, Washoff Characteristics
of Metal Pollutants in Highways, Korean Society On
Water Quality, 22(1), 128-133.

Roh S. D., Lee D. K, Chun Y. K., 2004, A Study
on the Early-stage Storm Runoff Treatment for the
Reduction of Non-point Pollution Materials on the
Road, Korean Society On Water Quality, 20(5), 525-
533.

Sansalone J. J., Buchberger S. G., Al-Abed S. R.,
1996, Fractionation of Heavy Metals in Pavement
Runoff, The Science of the Total Environment,
189/190, 371-378.

Kim B. G., Lee B. C., 2006, A Study On Heavy
Metal Contamination in the Different Size Fractions

11)

12)

13)

219

of Deposited Road Particles(DRPs), 15(12), 1171-1175,
and koh C., 1999, Distribution and Sources of
Polycyclic Hydrocarbons in Sediments from kyeonggi
Bay, korea, Marin Pollution Bulletin, 38, 7-15.
U.S. EPA, Locating and Estimating Air Emissions
and Sources oh polycyclic organic matter, 1998, of-
fice, of Air Quality Planning And Standards, Environ-
mental, Protection Agency, Research Triangle Park,
NC, EPA - 454/ R-98-014.

Park S. W., Oh J. I, Choi Y. H., Kim J. H., Ha J.
W., 2007, Characteristics of Non-point Pollutants from
the Road Runoff, Korean Society of Water and
Wastewater, 21(2), 235-242.

U.S. EPA, clean Air Act Section 1997, specific
Pollutants, Federal Register online Via GPO ACCESS
(wais access, g po, gov), 112(c), (6).



