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Analysis of Pb, Cd and As in the Ambient Air of Residential
Areas in the Vicinity of the Ulsan Industrial Complex
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The three toxic heavy metals such as Pb, Cd, and As in the airborne particles collected from the heavily indus-
trialized site in Ulsan Metropolitan City were determined. The average concentrations and range of concentrations
were as follows: Pb 65£63 (5.2-250) ng/m>, As 33+21 (2.8-77) ng/m’, Cd 2.5+3.3 (<DL-9.6) ng/m>. The con-
centrations determined from two other cities were compared, and the levels from Ulsan were comparable with
those from them. The concentrations between PM,, and heavy metals did not show any significant correlation.
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Table 2. Analytical mass, instrumental detection limit
(IDL) and internal standards(IS) for analysis of

elements
Elements Analytical IDL* Recommended
Mass (ngm®  Internal Standard
Pb 208 0.005 Th
Cd 111 0.006 In
114 0.003 In
As 75 0.025 Ge

Table 1. Meteorological data corresponding to the sampling sequence in Ulsan

. Average temp. Relative humidit Precipitation Prevailing wind Wind speed
Sampling date (go(:) ’ @ (rrI:m) Uirection (m/sI;
1st. 27 Mar. 74 28 0 NE 2.8
2nd. 17 Apr. 16.6 47 0 NW 1.7
3rd. 08 May 17.1 85 2.9 NNE 1.7
4th. 28 May 22.0 52 0 S 1.6
5th. 20 June 20.3 80 0 E 1.7
6th. 10 July 26.5 57 0 WSW 2.2
7th. 30 July 29.0 69 0 WSW 24
8th. 20 Aug. 26.5 73 0 NNE 2.3
9th. 26 Sep. 20.0 64 0 N 14
10th.16 Oct. 194 59 0 N 1.1
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Table 3. Operational conditions of ICP-MS

Description Conditions

RF forward power 1000 W
Argon gas flow rate

Coolant 14.8 L/min

Auxiliary 0.84 L/min

Nebulizer 0.90 L/min
Sample uptake flow 1.0 ml/min
Nebulizer Concentration type
Quadruple chamber 2x 1078 torr
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Table 4. PM, levels at the three sampling sites (ug/m®)
Sites Sansung Sinchon Sunam Mean
Reference site: 12.6 on 25th June and 30th July

1st. 27 Mar. 52.0 72.7 60.9
2nd. 17 Apr. 107.7 110.3 189.2 135.7
3rd. 08 May 19.4 31.7 21.5
4th. 28 May 34.2 64.7 44.6
5th. 20 June 18.5 25.5 26.2
6th. 10 July 36.2 30.3 34.5
7th. 30 July 11.7 40.4 30.0
8th. 20 Aug 16.7 48.8 34.3
9th. 26. Sept. 30.3 38.3 40.8
10th. 16 Oct. 315 20.7 37.1

Mean 35.8+27.9 47.7+25.9 56.2+49.6 46.6+33.2
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Table 5. Concentration of Pb, Cd and As at three sampling sites from Mar. to Oct. 2001 (unit: ng/m®)

Ttems Sites Mar. Apr. May June July Aug. Sept. Oct. Mean

27th 17th 8, 28th 20th 10,30th 20th 26th 16th +stdv

Sansung 32 64 28 88 180 6.1 75 45 65+ 54

Pb Sinchon 120 97 22 37 250 30 14 39 76+ 80
Sunam 45 29 34 31 190 85 52 20 55+59
Sansung 13 13 46 9.2 8.8 ND 2.9 ND 35+3.7

Cd Sinchon 6.6 13 3.6 0.3 9.6 ND ND ND 2.7+36
Sunam ND 5.0 0.9 0.5 5.2 ND ND ND 1.4+23

Sansung 39 8.5 48 38 57 30 49 35 38+15

As Sinchon 8.5 25 44 16 65 16 12 21 26+19
Sunam 73 25 36 18 77 2.8 37 8.9 35428

ND : none detected

Table 6. Comparison of the airborne trace metal concentrations measured from other cities in Korea [average * stdv,

(median), range (unit: ng/m°)]

Metals Ulsan/PM;, DaejoryTSE, PM,,, Seoul()*/TSP Seoul(G)*/TSP
(This study) (Ref. No. 10)? (Ref. No. 1) (Ref. No. 1)
Pb 65+63 (41) 243+135 (227) 87.7+65.1 (73.9) 74.1+53.9 (64.0)
5.2-250 41.7-593 7.0-246 <DL*-237
cd 2.5+3.3 (1.3) 3.24+2.46 (2.34) 3.04+3.17 (2.23) 3.24+2.55 (3.20)
<DL-9.6 0.26-8.55 <DL-15.7 <DL-11.1
33+21 (33) 6.06 +4.58 (4.88)
As 9.8.77 033.205 (No data) (No data)

*I. Industrial site, Guro; G: Grassland site, Bangi; DL: Detection limit

a: TSP data for 1 year and PM,, data for 2 years
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Table 7. Correlation coefficient between PM,, levels and
heavy metal concentrations.

Sansung Sinchon Sunam
Pb -0.01 0.09 -0.34
Cd -0.13 0.09 0.26
As -0.29 -0.06 0.08

Table 8. Correlation coefficient between concentrations
of heavy metals.

Sansung Sinchon Sunam
Pb:Cd 0.78 0.74 0.76
Pb:As 0.60 0.64 0.32
Cd:As 0.81 0.81 0.32
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