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Abstract

To quantitatively estimate mass contribution of long—range transported yellow sand, their sources should be
separated independently from various local soil sources having similar elemental compositions. While it is difficult
to estimate total mass loadings of pure yellow sand by traditional bulk analysis, it can be clearly solved by an
particle—by—particle anaiysis. To perform this study, two yellow sand samples and three local soil samples were
collected by a mini—volume sampler. These samples were then analyzed using a scanning electron microscope
(SEM) equipped with an energy dispersive x—ray analyser (EDX) was used to obtain basic chemical information of
individual yellow sand particles. A total of 19 elements in a single particle were measured to develop a source
profile with newly created homogeneous particle classes (HPCs) as chemical variables. The present study showed
that the yellow sand samples as well as three local soil samples were characterized with rcasonably well created

HPCs. Finally the mass fraction of each HPC in each sample was calculated and then compared each other.
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Fig. 1. Patterns of PM-10 concentration at Kwanghwamun site in Seoul during the yellow sand storm periods. Raw

data obtained from the Ministry of Environment.
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Fig. 2. Flow chart for step by step image analysis with image samples.
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Fig. 3. Size distribution of 2 yellow sand samples in terms of aerodynamic diameter.
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Fig. 4. Comparison of inorganic concentrations and a fractal parameter among samples.
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Table 1. PM-10 mass fractions for 2 yellow sand sam-
ples and 3 local soil source samples,

Sources

Classes ¥-1 ¥Y-2 S§8-1 §-2 §-3
Al-Na-Si 0.012

Al-Na-Si-Mg 0.017

Al-Si 00596
Al-Si—-Na-Mg 0.269

Br-Mg 0057
Br-Na-Mg 0045
Br-Na-8i-Mg 0.026
Br-Si-Na-Mg 0014

Mg 0.063 0.104
Mg-Na 0.005

Na 0.046
Na-Al-Si-Mg 0112 0014

Na-Br 0.063
Na-Br-Mg 0075
Na-Br-38i-Mg 0070
Na-Mg 0.100
Na-Mg-Br 0.038
Na-8i 0.03% 0029 0.120
Na-8i-A 0.013 0003

Na-Si-Al-Mg 0.203 0.152

Na-Si-Br 0.010
Na-Si-Br-Mg 0.090
Na-Si-Mg 0.385 0.033 0.205 0.204
Na-Si-Mg-Al 0.013

Si 0.515 0.049
Si-al 0.026 0.021
Si-Al-Mg 0.054 0.022
Si-Al-Mg-Na 0.008 0014 0032

Si-Al-Na 0021 0037
Si-Al-Na-Mg 0047 0.283 0.030
Si-Br 0.020
Si-Br-Mg 0.024
Si-Br-Mg-Na 0022
Si-Br-Na-Mg 0.070
Si-Mg 0020 0018 0,231 0015 0084
Si-Mg-Na 0015 0009 0.040
Si-Na 0.047 0006 0008 0072
Si-Na-Al-Mg 0017 0073

Si-Na-Br-Mg 0.030
Si-Na-Mg 0065 0.038 04042 0123
Si-Na-Mg-Br 0.024
Classes number 14 15 7 20 15
4. 4 £
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