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In this study, heavy metals in road dust from 5 different land use types in urban areas were investigated to
understand the characteristics and status of metal pollution. Urban roads in mixed commercial/industrial areas
(MCIA) showed the highest concentration of heavy metals compared to other areas. According to the pollution
load index calculation, the MCIA area was approximately 6 times more polluted than that from the residential
area (RA) and traffic area (TA), in the order of MCIA>CA (commercial area)>TA>PA (parking area)>RA. The
road dust from most urban areas showed significant levels of pollution in Cu, Zn, Pb, Cd, resulting in con-
tamination by traffic related vehicles such as abrasion of tire and brake wear. However, the MCIA road dust
appeared to be extremely high pollution because of the use of metals associated with industrial activity in the
area. Our results showed that 270 mg of 8 heavy metals is accumulated per unit area (m?) in the road dust.
The road dust contaminated with heavy metals can be dispersed and inhaled by residents of urban areas. It can
also be introduced into the surrounding aquatic and coastal environments through drainage systems during rain-
fall and cause heavy metal pollution in these environments. Additional research on human and environmental

impacts is necessary.
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Fig. 1. Map of sampling sites for urban road dusts in Ansan and Shiheung city, Korea (base map from Google Earth).
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Table 1. Characteristics of particle sizes (xm) and mass per unit area (g/m?) for urban road dust from three different area by

land use types in Ansan and Shiheung City, Korea.

Land use Particle size (um) Mass per unit . o
5 Site descriptions

types d(0.1) d(0.5) d(0.9) g/m

RA 10 89 505 54 R1~5; Apartment
TA 23 198 768 126 T1~6; Bus terminal, bus garage
PA 24 273 830 44 P1~4; Parking inside and outside the building
CA 16 146 647 50 C1~3; Department stores

MCIA 21 132 628 111 MCIA1~4; Industrial products and machinery complex

2 ARESEA stk 72 AAnith =20 AA
70cm AARZ 049 mH)S ARSI 2-43] AA A
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gt
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Fig. 2. Particle size distribution in road dust from impervious

urban areas in this study.

o] "ol yer] 471
[eXe=] 1;_;

S g

A7t glouz, e ERmAe)

o5 e

sk 0w BA AF|o)gheh 030

TAe] AHAE E2oX 9] AFAIZI] F7HERE,
G, 714, B9 T 2214 ZEol o8| vA o
2] ZAgo] ZolHTEIA) wARY mEdzx] F
250 1 ©]3te] PAYA= wE-H(average daily traffic,
ADT)Z #Ho] glom ) mamz|e] QJxja7]7} HA|
s FEE T LHEHY HH%, Felst diziv
FHo R o)FAo] FoILEPHM o5 Wx|Ely] 9
o =Yoo AAA9 FTES EEH A Be =Y
71013l QUTE0P) e AWARl m2 4] 7
F2 150250 gm Ho} 2 JApe] AAN T a3t
U BE ok ek VR g) tis) 1
13] A} L3S 7|18 LgwaoR sk Uk
el HAY =R SAFE A (TAR] 126/
m’e 2 7Y groH, ARiEd AR MCIA AT
Ao (RAPLHHIAA S (CA>FAFHPA) 02 ek

1S ¥ Ho o

Table 2. Heavy metal concentrations (mg/kg) in urban road dust from residential (RA), traffic (TA), commercial (CA) and
mixed commercial/industrial (MCIA) areas of this study and other literature values.

Region Cr Ni Cu Zn As Cd Pb Hg Reference
RA 119 29.5 101 549 11.7 0.85 126 0.03 This study
149 36.4 192 284 - 2.65 121 - India*®
95 - 105 240 - - 38 - USA!D
72 - 57 253 - - - - Sri Lanka*?
196 46.6 98 289 - 0.98 73 - China*®
15 7.9 131 297 - 0.51 32 - Austrailia*”
20 - 40 159 - - 51 - Malaysia®”
- - 90 519 - 21.3 129 - Thailand®"
- 18.2 119 136 - 1.41 82 - Ulsan, Korea®”
48 38.2 101 346 15.7 5.31 100 - Saudi Arabia®®
TA 179 61.1 190 653 13.2 0.74 181 0.03 This study
232 46.5 101 345 - 0.87 111 - China*®
50 - 170 403 - - 164 - Malaysia®”
- 16.9 148 130 - 1.48 118 - Ulsan, Korea™
122 30.8 99 335 15.3 1.72 59 - Turkey®?
132 41.0 91 496 - 1.86 155 0.29 China®>
- - 99 450 - - 94 - China®®
85 65.3 181 635 27.7 9.71 184 - Saudi Arabia®”
22 30.3 87 192 - 1.42 202 - Bosnia®®
PA 161 44.5 93 530 13.3 0.69 140 0.04 This study
71 55 152 535 23.3 8.2 154 - Saudi Arabia®”
28 51.8 52 171 - 1.34 86 - Bosnia>®
CA 302 115 404 866 10.2 1.09 182 0.08 This study
67 - 107 349 - - 20 - Sri Lanka*?
32 45 71 90 - 0.54 38 - Austrailia®”
28 - 98 230 - - 70 - Malaysia>”
MCIA 3410 1382 2109 2550 214 3.16 551 0.09 This study
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Fig. 3. Comparison of metal concentrations, sum of enrichment factor (2 EF) and pollution load index (PLI) values from

different types of land use of this study.
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Table 3. Results for calculation of enrichment factor values of heavy metals in the present study

Region EF<2 2<EF<5 5<EF<20 20<EF<40 EF>40
Deficiency Moderately enrichment Significant enrichment Very high enrichment Extremely high enrichment
RA Cr, Ni, Hg Cu, As Zn, Pb, Cd
TA Ni, Hg Cr, As Cu, Zn, Cd, Pb
PA Ni, Hg Cr, Cu, As Zn, Pb, Cd, As
CA Hg Cr, Hi, As Cu, Zn, Cd, Pb

MCIA Hg As

Cr, Ni, Cu, Zn, Cd, Pb
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Table 4. Mass of heavy metals per unit area (mg/m?) in urban road dust in this study

Region Cr Ni Cu Zn As Cd Pb Hg Total
RA 5.7 1.5 4.8 26.6 0.6 0.038 5.8 0.002 45.0
TA 21.2 7.6 16.0 72.4 1.7 0.103 23.5 0.002 142.5
PA 7.3 2.3 4.0 22.6 0.7 0.032 6.7 0.001 43.6
CA 17.0 6.5 22.9 454 0.5 0.060 9.7 0.005 102.1

MCIA 332 135 237 286 2.4 0.358 61.7 0.011 1054
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