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Pollution Characteristics of Hazardous Elements for Roadside Dust
in Gwangju City, Korea
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The purpose of this study was to show the pollution characteristics of hazardous elements from roadside dust in
the Gwangju city. We collected 47 samples from November to December in 2004 and separated four groups such
as residential area, industrialized area, downtown area and heavy traffic area for characteristics comparison on haz-
ardous elements. Roadside dust mostly consisted of quartz, albite, microcline, muscovite in XRD analysis. Content
of hazardous elements varied: As 3.4~11.9 ppm, Cd 0.2~28.2 ppm, Co 32~526 ppm, Cr 25~526 ppm, Cu 11~375
ppm, Ni 14~247 ppm, Pb 13~413 ppm and Zn 101~972 ppm. Average contents of hazardous elements of Zn>Cu>
Pb>Cr>Co>Ni>Cd. Content of hazardous elements was low in residential area, whereas that of heavy metal was
much the same in both in heavy traffic area. Content of hazardous elements such as Cd, Co, Cr, Cu, Ni, Pb, Zn
was found to be particularly high in industrialized area. According to these results it was possible to presume that
industrialized area was affected by industry activity such as machinery, petrochemical, automobile and electronics
industry. The SEM analysis, detected Pb, Cr, Ni, and Fe particles in samples of industrialized area contaminated by
industry activity. The correlation coefficient table resulted from the samples of roadside dust showed that there was
same direction increase of content between elements. In other words, when the content of Cd increase, Cr and Ni
increase, as Cr increase, Cu and Ni increase, as Cu increase Ni increase and Pb increase Zn increase. Based on
these results it was possible to predict and interpret similar contamination patterns in this study.

Key words : Roadside dust, Hazardous elements, Gwangju city, XRD & SEM analysis, Industry activity
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Table 1. Classification of roadside dust samples in Gwangju city.
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classification

sample ID

residential area(9)
industrialized area(10)
downtown area(6)

heavy traffic area(22)

12, 13, 14, 19, 33, 39, 40, 48, 49
23, 24, 25, 26, 27, 28, 29, 30, 31, 32

42, 42, 44, 45, 46, 47

1,2,3,4,5 6 7,89, 10, 11, 15, 16, 17, 18, 20, 34, 35, 36, 38, 40

*number of samples in parenthesis

127°38'

127°00'

Gwangju
mcity

0 5

S— e

|

N — 35°15'

— 35°03'

127°38'
Fig. 1. Sampling site map of the Gwangju city.
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ared), WE LAY (heavy traffic area)> 2 A3}
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step, step size= 0.03 ©]3ith. 3N S A% ICP-
AESEA e @3 Royal Holloway University of
Londonoll A A3t} ICP-AES = v|= Perkin-
Elmer Optimarle] 3300RLE olg&ajgjod, £4 =
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Fig. 2. X-ray diffraction patterns of representative bulk samples in industrialized area in the Gwangju city.
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Table 2. Contents(ppm) of heavy metals in dust and sediments in Korea.
Cd Co Cr Cu Ni Pb Zn
1 22 10.2 103.9 318.7 394 201.3 2491.9
Seoul 11 22 11.5 93.4 244.7 49.6 247.8 3601.0
11 59 303 224.0 766.6 123.5 306.4 3407.0
v 3.00 10.82 69.22 101.2 27.43 71.9 335.5
Uijeongbu v 1.2 9 41 124 29 534 334
Koyang VI 1.8 16 43 83 39 86 265
Jeonju VIL 2.6 8.6 60.3 117.1 39.6 115.5 459.6
VIII 1.7 14.6 54.2 96.8 38.7 108.0 428.9
Gwangju X - 11.7 63 26 21 21 104
X 0.6 64 100 137 31 103 526

Sediments collected from gully post in Kangnam-gu (I), Kwanak-gu (II) and Jung-gu (IIT) area (Yun et al., 2000; Lee et al.,
2001). Soil in Seoul(IV) area (Choo et al., 2005). Dusts form the Uijeongbu (V) and Koyang city(VI) (Chon and Ahn, 1996).
Roadside sediments summer (VII) and winter (VIII) in Jeonju city (Cho, 2003). Stream sediments in Gwangju city (IX) (Kim,

2005). Roadside dust in Gwangju city (X) (This Study).

Table 3. Contents(ppm) of heavy metal elements for classified group of roadside dust in the Gwangju city.

Min Max Mean S.D. GM. Median

1 3.4 7.0 5.1 1.3 49 4.8

As I 3.6 52 44 0.6 43 4.2
111 57 9.0 7.4 1.1 7.4 75

v 44 11.9 6.6 1.8 6.4 6.3

1 0.2 1.1 0.4 03 0.4 0.3

cd I 04 28.8 4.7 8.6 1.9 1.8
111 04 0.9 0.6 02 0.6 0.5

v 0.3 13 0.6 0.3 0.6 0.5

1 32 153 67 36 60 64

Co II 49 108 78 21 75 78
1 45 90 60 16 59 56

v 35 526 98 108 76 58

I 25 95 67 25 62 67

Cr 11 101 526 193 128 168 144
111 91 138 112 18 111 111

v 73 272 107 43 101 96

1 11 143 73 51 54 66
Cu 11 107 375 206 89 190 176
1 102 190 155 33 152 162

v 81 333 147 62 137 135

I 14 39 24 8 23 25

Ni I 42 247 81 61 69 60
118 29 64 40 13 38 36

v 19 52 31 8 30 30

1 13 145 73 48 56 69
b I 72 413 159 100 139 142
111 63 150 101 33 96 98
v 67 254 117 48 110 102
1 101 408 284 125 253 344

7n I 316 962 685 214 651 702
11 309 924 575 223 54 540
v 380 972 552 147 536 532

1: residential area
MI: downtown area

1I: industrialized area

IV: heavy traffic area
S.D. : standard deviation G.M.: geometric mean
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Fig. 3. Comparison diagram of hazard element contents for classified group of roadside dust in the Gwangju city.

R.A residential area. [.A: industrialized area.
D.A: downtown area. H.T.A: heavy traffic area.
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2b, Rehs 93 Ao RE HAE, BY 17
SEPE W olEsid, 2zt #3AVE A Y
ek o fast o] Ral=o] Ao F£4 &
@92 v & rh(Davies and Ballinger, 1990).
AN 22y 239 f3da B v
34~119ppm, 7I=E 02~282ppm, ILE 32~526
ppm, Z& 25~526 ppm, 78] 11~375ppm, Y2 14
~247ppm, & 13~413 ppm, ©} 101~972 ppme]t}.
fraldie] HAgHS 7EoE PPol & SAMe
oFA>TE > >AES>IALESUASII=F o[}, o]
£ Ahn and Chon(1996)°] Z71% oAHF E3eA
AAGE >0l > >AE S>UA >FHRE >FI=F ¢
F Ao 9 AjolE BITK(Table 2).

Fads e FAAGNA ¥4 3.4~7.0 ppm,
F=H 02~11ppm, ZLE 32~153ppm, I 25
~95ppm, 2 11~143ppm, Y& 14~39ppm, &
13~145 ppm, ©}3 101~408 ppm, AFFAHellA] B)A
3.6~52ppm, FFEE 0.4~288 ppm, TELE 49~108
ppm, & 101~526 ppm, 72| 107~375ppm, YA
42~247ppm, & 72~413ppm, °FH 316~962 ppm,
EAR A H])4 57~9.0ppm, FF=E 04~0.9 ppm,
FHE 45~90 ppm, & 91~138 ppm, 78 102~190
ppm, W& 29~64 ppm, ¢ 63~150 ppm, kA 309~
924 ppm, WFLZYXHANA] v]A& 44~11.9 ppm, TH=
& 03~13ppm, ILE 35~526 ppm, ZE 73~272
ppm, 72 81~333ppm, YA 19~52ppm, ¥ 67~
254 ppm, °FA 380~972 ppme} HHE B ATHTable 3).

Jh=E, ZYE, 9g, 7, VH, , ol g
FUE ARAAGeN T2 APHG =, BlAE &
ARG wht). s ARTRAE F453 2HER)
AR AE GA7E Bo] 4T Slof o5 HAY] A
50| falleae] ot YWHE Hol g F3
HHFig. 3, Fig. 4).
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4.3.1. H12(As) ¢ FFEE(CA)

HASIRE ORRe E40) E7) wjiel] AaA), Al
ZA|, AFA 59 o7 7R Fk) ARgsRE A9}
ol F71¥eE ] v EFehe gAE ol 5o
ol AREEL A kot Ao wjEkem ARgH
Aeollxe] zhFEF thEME ofF] HEe S
b ol At =

E —@— Industrialized area
[ —&— Downtown area
—{1 Heavy traffic area
- Residential area
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TP T
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LRl s

T

0.1 T T T T T T F T
As Cd Co Cr Cu Ni Pb Zn

Fig. 4. Comparison diagrams of hazardous elements
contents for classified group of roadside dust in the
Gwangju city. (unit: ppm)
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YL FFFAA] Z2H B AE ol FAd3A
TE 90 AR} wesl Adow 2Ex} siRE
2 o]9le] FAA M AMEEHE AZA Fo] AFHo
7108 Ae= 4,

AERAA T2 RRA FI=ES) I SU%k
£ 0.6 ppmolal, A BHE GJ-236Fd Aeholl A 8 ppm
o2 7MY & FFE A o3 Jl=FwWLt o}
Ut A& 526 ppm, 2} 375 ppm, YA 375 ppmOE
BT =4 e Fl=Ee] AW 2E9 Y
HiZ3 Beo] e Ae® ML, o|RLe &y 4t
dutx] Ft 2 YHEM A BERoE 93 oY
ol wiE HAY Al Hu, FtEge 4FeET
AAY BE s 7] WEl 53] Fo9f @3 o
a9,

43.2. TLE(Co)t FE(Cr)

BFIA] T2 BRlolA IES) Sk Folgk
2 64 ppme| X, NEHNE GJ2(B4%F kw99
XM= 526 ppmeE FUFRT} F st B=A4 ot
BT o] A|9e wEo] B, FAA 8, M
B 5] §lof Aeat Baola Bdx e Aext
FHIENA Ve B gt Joz o A%
3] =&Ho] AUSE Y3 £t =415 B4 et
PR Ho] IHE i Y= 49~108 ppm, U7}
o] 78ppmoRE 7} Ekow, FAXY, 2AXY, W
BHUHUAAEL HUE XolE HolA] et

FFEFGA] 2 BN 28] §F FY3e
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100 ppmel 2, EA13F EAo uwE AFYgA Ao
101~526 ppm, ZU7; 144 ppme 2 FAA G vs)
AT =Ygt AEHE GJ-236H AEReIME
526 ppmoE FUYZRTH sflu =7 Vo, 7l=E,
7, UARE vlsg EAS B g FEo= %
4dow FHH,

433. T2 Cwt AN

AEFAA w28 B el T FUwtk
137 ppmo) 3, A/EWNE GJ233HE A e@A))el
375 ppmo g 274 A= 2 S HIoh T
dol AAZ =2 HAEL dvtgoR i IF, Y
A FFe =4 UEen, ol olF d4E9] o4
Ho| $A13F Aog A}, EAEke] Bl ufer 4
detzlofl Eaje] U= 107 ppm~375 ppm, &
zro] 176 ppmeE FAXGN} 26004 =A
it} o133t A= Youm ef al.(2005)°] G733 Ak
Fore] Ae} o] FFFGA] 2 EolM
2o egYe wEHo] o |hks ARl EF
o= 23 9] o] Ath= AL & F UUTh

FFFAA T2l BoA YA ¥ FUre
3lppmol 2, Al&EWE GJ-23(3hg A @A)l A
247 ppmo T 71 T2 TS Bith =M 5400
wel AR Golr YRS HE 42~247 ppm, Y
Yol 60ppmoE FAAXGET} 248) HE Eokow,
AA G 2L RTE RS 2390 S
R Aggieka 24, 1A, AsRE 14 B3E Y
A7E JF3 o, YA 2dde Tt nREA
2 A gFow A% 2dYe] wlEHo] 29 © A

2 o

A

434. Z(@Pb)a ol (Zn)

FEFGA =2 B o) e SIS
103 ppme] &, A|E¥ S GJ-30(3He AFHEA])el A
413 ppmo2 7MY T2 g Btk 2AIS 54
w2} 2kd=|9dol 72~413 ppm, EUEL 142 ppmo 2
FAANG R 2= Eokoh W gl B2 AL &
Agukgol SEE Fol7] Sl Az A7HEL
A tetramethyl-lead %= tetraethyl-lead’} 4%
BHE233E FHE wEH7) dielc. EEsstEe]
ez wiEd g2 d7le] e SOxet &3 3
o= ukgsle] PhSOE IAHEE Ao duld o
o, o] APEL B Ex} 22 A S| A%
oz gHHo] B FAE 29A7A He AeR

- ER - PR

<2z rhEllisand Revitt, 1982; Harrison et al.,
1981; Harrison and Wilson, 1985; Lee ef al., 1997).
Ak $EluelliME 1980 FHHRE FA% WA
o] ARS-S SX3K ¥, HPAEe| By TR
FE AHE3) wdel BRG] mEH XA i
9] 0P AER} wiEEZe] ofd AR oM 7191
H9E 7FsAel o Bt AKX GoM el FY43ke]
FEAAAGEYG 24 & A2 AHFHQ] Sl
o AR GoA F AR E
BFo] @l JFe F Aolgt & F Uk
BN C2H BolA olde FF F
526 ppme| L, NBEHE GJ4CEAF #5 AAA NS
Aol 972 ppmeE T TS HRIch AEA
olojole Zs}aHg-0 2 AME-E= ARslotA(Zn0)o] oF
13% EF=e] e, GJ4 Age F9o Habda
Euojgdo] <3 o] wEF F7lol ErE Elolojdl
olge] it ol o] 2 oz HAIT
(Friedlander, 1973). o9& 2150 2% wiZ, =
Zx19] Elolojz} nlEg @RS tire tread particle,
L2 EX g AleEE HUAE A= e
ZnO(Sohn et al., 1998y5o]l T2l EH=lo] ofd
9] A4 93 Jgg 3 o= AT

FEAAA T2 B fEs
Fhegol Zvge) wet &% VHES
FAE ez, 28L 79 UR, T Ui,
we olidm A+ ARIAE S fE Ao
(Fig. 5). |58 EF 0.6014 22 p<0.054 Flst
A4S BYow JI=F-FAE(r=0.805), F1=E A
(r=0.898), ZE-7&(r=0.664), ZE-UHA{r=0.904),
T2 -1 (r=0.652), F-otA(r=0635)7+] AHAFE
060128 AthHos He JAAAE YeiAT
e Yasd geide 22 ARde A X
(Table 4).

o] Choo and Kim(2005)5°] A&y 7124
B A7 ARl AR, Feuvd, dokdst
FARRS BYo #5gelA] 229 XM Jt
ER-IRE, FEoldie W HiAE B A
ol A#E JePiATE
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Table 4. Correlation coefficients of each hazard element in the Gwangju city.
As Cd Co Cr Cu Ni Pb Zn
As 1.000
Cd - 1.000
Co - -0.020 1.000
Cr - 0.805%* -0.007 1.000
Cu - 0.488%* 0.125 0.664** 1.000
Ni - 0.898** 0.021 0.904** 0.652** 1.000
Pb - 0.085 -0.032 0.305* 0.418%* 0.268 1.000
Zn - 0.074 -0.086 0.377** 0.475%* 0.298* 0.635%* 1.000
**Significant at p=0.01 *Significant at p=0.05
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Fig. 5. Scatter diagram showing the correlation elements couples of roadside sediment in the Gwangju city.
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