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ABSTRACT

This study was carried out to characterize the behavior and sources of particulate trace metal in Daegu city. TSP (Total
Suspended Particulate matter) was collected by filters on High Volume Air Sampler from the four areas (reference, res-
idential, commercial, industrial area). The metals were analyzed by AAS after preliminary treatment. The average con-
centration trend of trace metals contained in TSP was shown as follows : Fe > Cu > Pb > Mn > Ni > Cr > Cd. The
trace metals showed the highest concentration in the industrial area. This study showed the seasonal variation of trace
metals. Fe and Mn showed high concentration in spring, whereas Cr, Ni, Cd and Pb showed high concentration in win-
ter. Also this study showed the regional variation of trace metals. The order of the average concentration of trace metals
was : industrial > commercial > residential > reference area. Using Mn as a reference element, the enrichment factor
analysis were used for identifying the trace clement contributors. The enrichment factors of Cr, Fe < 10 were considered
to have a significant dust and soil source and termed nonenriched. Pb, Cd, Cu >>10 were enriched and had a significant

fraction which was contributed by anthropogenic sources.

Keywords: Trace metals, Enrichment factor, TSP

LM £

oirtel= <l Ak, AAIEEC] EAlel HFEm,
3] 7heat 7ol & B AFsA ARgEe] St
2 4% otedE AEeteR 2AAge] g7E ¢
FAZIE ek th7] RHEE T RIS di7lgel
Ffrabe mAgE A e ARAe] YatelH, A
717 di7] Boll AFEE FExlells o8 a4
B, f718d, Al Fol 29ET g45das) Wk
galra 5 ddEde) IR st e
2 BARS] AW, SGUAF T A2 Ak wA
A3 38, P, Asat § A wEd <l
AHQ) wiE o] EAgIc YHFHEE PMy, PMys 5
uAl YA & el wish Hi A o] = 2
71l A=

ar.
HEst xob A% 5 &

=

“Corresponding author : Public Health and Environment
Institute of Daegu City, Korea

Tel: 82-53-760-1264, Fax: 82-53-760-1268

E-mail : chlee @daegumail.net

67

AT 7PsA 0] ol F7EE Q945 AlglA
< Yehfls $342 300 Zoly, Ui WS
7Tkl 4 Qlth SEES AANA & E A
%3 2HE= Ao B4 T4 Jehix| g, =

152
W 371 dPb)IERE A7 Ha A= 05 ug/m’

Z 1420

o2 AdAEo] Aot t7E FREe AdH, Q14
d}A

A Aol ofsf sk, B wel B 8t
A Adwe] zfolE Mojnm RfRlol gabd e
9 AE Qe e YA, 2ARE SAANE et
sh= Zlo] Fasict HAUS HrKs WRHoR F2
A zksFATHol AME S k. A7RsEAITES Ul
71 FERIY LETe AHA HiEde] RSk
BEE AdF37] A Z10E ] Ayt 9
o 7% RRERlERe) SEEEEY g d
+ High Volume Air Sampler 52 ©]83}] TAIH
2 ol A= AukH A Hor = HRF7}
199230l FARA S tido=, 249-7F 1999l &
A B0l thE FoR odEE AHE X3St
gk A7t At opd AFME dlTAle] xogy




1. AR ZH

1A S o] thE 4l A¥e=Z o] 2001d
3YEE 20024 297HA) Y2 TSR AHAH
& FARHolx| gt titollA) vlwA e P9l B

Pb
0.1
0.08 | 1
=0.04 .
» 006 | y=0.0 022x+00001
Qo R =1
<004 |
0.02
o ‘ , N
0 05 1 15 2
Conc. (mg/L)
Cr
0.03
0.025 |
2 y = 0.0277x - 0.0003
0.02 r R? = 0.9985
Boots
0.01
0.005 |
o . . . .
0 0.2 0.4 0.6 0.8 1
Conc. (mg/L)
Mn
0.6
0.5 y =0.2762x + 0.0087
04 1 R? =0.9985
S o03t
<ozt
01
0 A . :
0 0.5 1 15 2
Conc. (mg/L)
Fe
0.2
o1 y =0.0867x +0.0012
2 R? = 0.9991
< 94
0.05 |
0 . A
0 0.5 1 15 2

Conc. (mg/L)

Fig. 1. Calibration curves for trace metals,
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Table 1. Recovery rate of 5 metals by analysis method used in
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Table 2. The average concentration of trace metals in Daegu

this study (n=3) city unit(ng/m*)

SRM 1648*  Recovery R.S.D. Pb Cd Cr Cu Mn Ni Fe

Element

(ug/g) (%) (%) Site A 455 1.5 873051 416 56 14210
Pb 6.550% 80 92 5.2 Site B 579 23 125 316.1 46.1 125 14932
Cd 7517 97 7.6 Site C 69.1 2.3 18.6 3286 48.1 13.3 1607.8
Cu 609+ 27 150 5.8 Site D 67.1 3.0 183 3639 520 34.3 1863.0
Mn 860 83 4.6 max/min 1.5 20 2.1 1.2 1.3 6.1 1.3
Ni 82+3 82 4.6 max/Site B 1.2 1.3 1.5 1.2 1.1 2.7 1.2
*SRM 1648 : Standard Reference Material 1648 urban Site A : Reference area, Site B : Residential area, Site C :

particulate matter.
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Fig. 2. Monthly variation of trace metals in Daegu city.

Site A : Reference area, Site B : Residential area, Site C : Commercial area, Site D : Industrial area
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Enrichment Factor(E.F) = (X/Mn)aerosol/(X/Mn)crust

(X/Mn)aerosol®] X th7] 5 9448 FrolH,

Table 3. Enrichment factors of trace metals in Daegu city

Site A Site B Site C Site D Mean
Pb 422 41.3 46.5 40.6 41.8
Cd 292.4 3322 327.2 371.0 333.0
Cr 4.0 49 7.0 6.1 5.6
Cu 236.0 185.6 200.0 175.5 192.5
Mn 1.0 1.0 1.0 1.0 1.0
Fe 0.6 0.5 0.6 0.6 0.6
Ni 5.2 8.9 9.0 20.8 11.7

Site A : Reference area, Site B : Residential area, Site C :
Commercial area, Site D : Industrial area.
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Fig. 3. Monthly variation of enrichment factor of trace metals in Daegu city.
Site A : Reference area, Site B : Residential area. Site C : Commercial area, Site D : Industrial area
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Table 4. Comparison of enrichment factors of trace metals

Location  This Daegu Cheju
area study* urbang** Dacgu urban** urb;n
Period 2001- 1999 1995 1995
2002
Season Annual  Annual Annual Spring
Particulate TSP TSP PM,; Coarse**** TSP
Pb 41.8 722.3 411.5 155.5 538.5
Cd 333.0 2043.1 438 2255 6775
Cr 5.6 31266 - - -
Cu 192.5 - 22.0 18.5 164.2
Mn 1.O*** 58 [Oo**% [ Q%k* 29
Fe 0.6 22 04 1.0 1.0
Ni 11.7 39 8.8 6.5 4.5
Al - 1.o*** 0.1 0.7 1.0*

*used elemental composition of the earth's crust by Taylor-
McLennan, **used elemental composition of the earth's crust
by Ahrens-Taylor, ***means reference element., ****Coarse
means the diameter of particulate was >PM,;.
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