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A Case Study on the Analysis of Airborne Lead using
AAS Techniques with the Focus on Korea and Asian Countries
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In order to investigate the environmental distribution characteristics of airborne Pb, we made a comparative
analysis of Pb data reported in Korea and major Asian countries in recent years. The results of our analysis
generally indicate that the Pb levels in most Asian countries are compatibly high relative to those generally
observed in western countries, despite significant reductions acquired in recent years induced by strong gov-
ernmental regulations in many Asian countries. Using our data sets of Pb in many different countries and time
periods, we attempted to describe the general aspects of methodological approaches used, mainly in terms of
relationships with AAS technique.
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Table 1. An overall compilation of airborne Pb analysis
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made in Korea, other Asian countries, and America/Europe.

Site Period Mean SD Range N Type Instrument  Area type Source
1. Asia(Korea)
Taegu 6/90~3/91 190 109 96 TSP ICP-AES  Urban Baek et al.(1997)?
Taegu 6/90~3/91 134 87 73 TSP ICP-AES  Suburban
Pohang 6/90~3/91 120 478 68 TSP ICP-AES  Urban Baek et al.(1997)%
165 64.8 69 TSP ICP-AES  Suburban
Won Ju city 2/91~8/95 326 307 52 TSP AAS  Industrial Kim and Song(1997)'
157 104 50 TSP AAS  Commercial
149 102 53 TSP AAS Residential
88 60 47 TSP AAS Grassiand
Suwon 11/89~10/94 244 119 34~526 56 PM 11 XRF  Urban Kim et al.(1997)'V
Seoul 3/01~5/01 107 29 PM 25  ICPAES Urban AD  Kim ef al.(2003)
3/01~5/01 90.9 29 PM 25 Urban NAD
235 28  PM 255~10 Urban AD
32.6 28  PM 25~10 Urban NAD
133 28 PM 10 Urban AD
120 28 PM 10 Urban NAD
Taejon city 97~99 243 135  417~593 89 PM10/TSP ICP-AES Urban Kim et al.(2002)'?

2. Asia(Hong Kong)

All districts 10/99~3/00 88.1 61.6 8.2~201.6
104.8 69.1 7.5~267.7
103.6 70.1  14.8~183.0
145 828 168~2544

Hong Hom 11/00~2/01  76.86 339

30 PM 25 PIXE  Indoor urban Chao and Wong(2002)”

30 PM 10 Indoor urban
30 PM 25 Outdoor urban
30 PM 10 Outdoor urban

70 PM 25 ICP-MS  High Traffic  Ho et al.(2002)®

98.74 4864 70 PM 10
Kwon Tong  11/00~2/01 9162  50.11 70 PM 25 ICPMS  Industrial Ho et al.(2003)®
10052 4895 70 PM 10
Hok Tsui 11/00~2/01  60.13  17.67 70 PM 25 ICP-MS  Rural Ho et al.(2003)®
62.75 19.1 70 PM 10
3. Asia(Taiwan)
Tunghai 6/98~9/98 suburban  Fang et al.(1999)®
(@) Day 86 20 10 PM 25 AAS
105 40 10 PM 10
(b) Night 21 20 10 PM 25 AAS
28 30 10 PM 10
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Table 1. Continued
Site Period Mean SD Range N Type  Instrument Area type Source
Taichung 6/98~9/98 AAS Rural  Fang et al.(1999)”
(@) Day 27 20 10 PM 25
30 30 10 PM 10
(b) Night 10 20 10 PM 25
15 20 10 PM 10
Taichung 6/98~8/98 53 8 PM 25 AAS  Suburban Fang et al.(2002)”
66 8 PM 10 Suburban
(a) Auturm 2/11/00~30/11/00 34 7 PM 25 Traffic
36 7 PM 10
44 7 TSP
(b) Winter 6/12/00~4/1/00 40 5 PM 25 Traffic
50 5 PM 10
89 5 TSP
Taichung AAS Fang et al.(2002)”
(@) Auturm 25/8/98~4/1098 20 9 PM 25 Rural
25 9 PM 10
(b) Winter 14/1/01~6/2/01 26 11 PM 25 Rural
29 11 PM 10
4, Asia(Others)
Bombay, India 1992 210~680 TSP AAS Urban  Sharma and Pati
1(1992a, )9
Shanghai, China Urban  Ye ef al.(2003)%
(a) Tongji University 20/3/99~27/3/00 270  60~630 52 PM 25 XRF
(b) Hainan Road 5/5/99~20/3/00 280  80~590 45 PM 25 XRF
5. Europe
Barcelona, Spain 6/99~2/2000 130 24~392 63 PM25 ICPAES  Urban Querol ¢f al.(2001)!®
149 22~467 115 PM 10
Thessaloniki, Greece ~ 6/94~5/95 127 32~386 45 PM 3 AAS Urban ~ Manoli et al.(2002)'
29 7~58 45 PM 3~10
Dundee, UK 1/2000~12/2000 21 38 0~133 89 PM 10 AAS Urban  Qin and Oduyemi
(2003)'7
Kuopio, Finland 1/94~4/94 10 6.5 0.3~32 38 PM 10 ICP-MS Urban  Hosiokangas et al.
(1999)”
Cairo, Egypt 21/2/99~3/3/99 100~26800 15 PM 25 XRF Urban  Allaban et al.(2002)
100~33700 15 PM 10
Maxico city, Mexico 96~98 150 bdl¥~1000 90 TSP ICP-AES  Urban Mugica et al.(2002)'®
bdl~960 90 PM 10
6. America
New York, USA ICP-MS Mugica et al.(2002)%
1/98~7/99 6.6 6.5 58 PM 25 Coastal
1/98~12/99 49 36 60 PM 25 Subruban
10/98~1/00 79 54 44 PM 25 Industrial
Los Angeles, USA Singh et al.(2002)*"
(@) Downey 9/00~1/01 10.75 bdl~6.58 19 PM 25 XPF Urban
12.5 bdl~17.01 19 PM 10
(b) Riverside 2/01~6/01 4.09 bdl~1334 22 PM 25 Suburban
7.06 bdl~1828 22 PM 10

*bdl denotes below detection limits
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Fig. 1. Pb levels in Korea. Data are compared in terms of particle size (between PM10 and PM2.5) and of geographical
location (between urban and rural).
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Fig. 2. Pb levels in other Asian regions. Data are compared in terms of particle size (between PM10 and PM2.5) and of

geographical location (between urban and rural).
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Fig. 3. Pb levels in America/Europe. Data are compared in terms of particle size (hetween PM10 and PM2.5) and of
geographical location (between urban and rural).
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Fig. 4. Comparison of different analytical procedures used
for the metal-bound Pb analysis compiled in Table
1. Relative percentage is computed for each
individual experimental method.
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Fig. 5. Comparison of different analytical procedures used for the metal-bound Ph analysis compiled in Table 1. Annual
patterns of instrumental usage are compared among five different methods.
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