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Abstract

Using INAA, which has been thought to be one of the best analytical technique for
airborne particulate matters, this study centered on the quantitative analysis of about
30 metal elements within Asian Dust aerosols. Concentrations of REEs of crustal
origin, such as Ce, Cs, Dy, La, Lu, Sc, and Sm were more than 85 times higher in
Asian Dust aerosols. In addition, major crustal elements, such as Al Ca, Co, Fe, K,
Mg, Mn, and Ti showed more than 3 times higher concentrations in those aerosols,
which made PM 10 and all metal concentrations be also about 3.0 and 4.1 times



higher, respectively. However, concentrations of anthropogenic origin, such as As, Br,
Cl, I, In, Sb, Se, and Zn were increased to be a little higher, which means no great
effect of Asian Dust on these elements.
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Table 1. Analytical Condition

Neutron Flux

Irradiation
. Temperature
HANARO Hole Thermal, ®5 Epithermal, ®. Fast, &
NAA #1  281x10" 2.13x10" 3.78x10" <80 T
Irradiation  Irradiation Decay Counting
L ) ) ) Elements
Facillity Time Time Time
Short-1st . .
] 10 min 500 sec Al, Ca, Cu, Mg, Ti, V
Detection .
PTS 2min
Short-2st .
. 40 min 1200 sec Ba, Cl, I, In, K, Mn, Na
Detection
Long-1st |
) 5~6 days 4000 sec Br, La, Sb, Sm
Detection
PTS 4 hours
Long-2st As, Ce, Co, Cr, Cs, Fe, Hf,
10~15 days 10000 sec

Detection

Lu, Rb, Sc, Se, Th, Yb, Zn




Table 2. The enhanced effects of Asian Dust in 2002. All concentration units in ng
- 3

m
Asian Dust ARatio Without Asian Dust

Mean SD N Mean SD N
Al 10401 10591 12 5.26 1978 1471 85
As 8.17 6.58 12 1.57 5.20 4.66 86
Ba 187 173 12 2.45 76.1 376 87
Br 39.5 24.0 12 0.79 50.0 44.1 84
Ca 4244 2327 12 3.11 1366 938 79
Ce 35.2 47.8 12 11.6 3.05 2.38 87
Cl 3709 1722 11 1.27 2910 1212 76
Co 7.72 9.89 12 9.17 0.84 0.57 85
Cr 42.4 52.5 12 5.62 7.54 391 83
Cs 4.82 6.21 12 114 0.42 0.36 86
Cu 123 48.1 11 0.49 252 141 88
Dy 1.18 1.45 12 9.07 0.13 0.12 84
Fe 18873 25238 12 11.2 1693 1109 84
Hf 1.90 2.31 12 6.62 0.29 0.16 87
I 12.1 7.70 11 1.89 6.37 4.35 84
In 0.12 0.10 12 2.29 0.05 0.04 86
K 5986 6197 12 4.86 1231 878 87
La 12.6 17.3 12 8.53 1.48 1.13 85
Lu 0.38 0.52 12 16.9 0.02 0.02 86
Mg 2839 2369 12 5.87 483 327 81
Mn 249 272 12 5.72 435 30.7 85
Na 3189 2608 12 3.64 877 525 86
Rb 60.5 75.1 12 8.69 6.96 5.02 87
Sh 11.3 5.79 12 0.64 175 13.2 87
Sc 6.63 9.18 12 18.0 0.37 0.35 85
Se 1.83 1.32 12 0.86 2.12 1.62 85
Sm 2.01 2.80 12 10.6 0.19 0.18 84
Ti 633 606 12 5.64 112 81.2 84
V 16.5 18.0 12 3.79 4.34 2.96 86
Yb 1.24 1.73 12 16.7 0.07 0.07 79
Zn 142 63.1 12 1.01 141 71.7 88

PM 10
3 370 424 12 2.95 125 55.0 88

(mg/m”)
> (all metal) 50519 27252 12 4.81 10506 5360 88

PRatio
21.4 13.1 12 2.46 8.72 4.10 88

(all metal/PM10)

“Mean concentration ratio of with or without the intrusion of Asian Dust.

PRatio is percentage of all elemental concentration for PM 10 concentration.



Table 3. A statistical summary of enrichment factor(EF) values derived

using the metal concentrations of PM 10.

with Asian dust

without Asian dust

Ratio
Mean SD N Mean SD N
Ca 1.77 1.67 12 0.89 1.98 0.57 79
Ti 2.04 1.49 12 1.29 1.59 0.30 33
A% 2.41 1.23 12 0.76 3.16 1.59 85
Mg 2.65 3.49 12 1.52 1.74 1.15 81
Na 3.56 9.20 12 1.77 2.01 2.46 34
Hf 4.64 5.31 12 1.94 2.39 1.05 85
K 7.03 19.7 12 3.73 1.88 0.72 34
Fe 7.85 9.57 12 3.72 2.11 0.64 32
Ce 7.88 9.50 12 4.15 1.90 0.64 34
Rb 797 9.26 12 3.05 2.62 1.11 34
Yh 8.35 10.7 12 6.40 1.31 1.10 76
Sc 8.75 10.9 12 6.90 1.27 0.62 33
Ba 11.3 30.4 12 1.63 6.92 3.02 34
Co 11.3 134 12 2.89 3.92 2.03 33
Dy 13.2 389 12 9.27 1.42 0.79 32
Mn 14.3 409 12 4.49 3.19 1.44 33
Lu 175 214 12 5.79 3.03 1.57 34
Cr 17.8 20.5 12 1.72 10.3 5.66 30
La 179 54.3 12 8.52 2.10 0.79 33
Cs 189 22.2 12 4.04 4.68 2.54 34
Sm 19.1 58.2 12 11.7 1.63 0.75 82
Zn 28.8 22.1 12 0.28 102 63.5 85
In 42.8 67.0 12 0.86 499 41.8 33
Cu 489 25.8 11 0.06 786 822 35
As 176 458 12 1.14 155 148 33
Br 293 410 12 0.27 1090 1053 81
I 331 260 1 0.51 645 563 81
Se 460 368 12 0.22 2064 1442 82
Cl 565 306 1 0.44 1277 1045 74
Sb 726 467 12 0.16 4570 3582 34
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Fig. 1. Areal maps for both Daejeon city in Korea and Gung Dong sampling site
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Fig. 2. A logarithmic plot of metal concentration distributions observed from
this study. Thick marks and gray dots represent the mean and median
values for each metal, respectively. Also it shows the standard error bars
for mean. The rectangles are used to show both minimum and maximum

concentrations for each specific metal.
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Fig. 3. The ratio of mean concentrations with or without Asian Dust
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