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Abstract

We investigated the concentrations of metal elements and ionic components in Tottori’s airborne yellow dust over
the past 3 years (2005-2007). This survey showed that the average concentrations of Al, Ca, Fe, and heavy metal
elements (Mn, Ni, Cr, etc) in the Total Suspended Particles (TSP) collected during the yellow dust events increased
as compared to non-yellow dust events, and showed a strong correlation between TSP and Al, Fe, and Mn. In
addition, we showed that not only the levels of metal components but also those of water-extracted ionic components
increased during yellow dust events. We also found that during yellow dust events the total number of cations
exceeded the number of anions. This is caused by calcium ions, which are believed to form CaSO4 with sulfate ions.
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Suspended metal elements(pg/m®)
Particles
(TSP) Al  Ca Fe Mn Ni Cr Cu Zn cd Pb As
pg/m®
yellow dust  Avg. 1466| 39 35 6.7 011 0.013 0.011 0.030 0.17 0.0062 0.039 0.0043
events Max. 576.0 21 10 40 0.40 0.034  0.033 0.18 077 0.023 014 0.017
N=19 Min. 343| 045 044 044 0.022 0.0030 0.0033 0.0043 0.031 ND ND  0.0014
Non-yellow  Avg. 23.3| 0.39 033 0.22 0.0075 0.0028 0.0020 0.0051 0.077 0.0018 0.0095 0.0020
dust events  Max. 50.2| 0.88 0.65 0.44 0.0116 0.0043 0.0052 0.0076 0.19 0.0021 0.022 0.0075
N=15 Min. 106| 0.15 0.13 0.05 0.0023 0.00091 0.00050 0.0029 0.010 ND ND ND
TSP Ni,Cr,Zn
Al,Fe,Mn
TSP
Ca Fe Mn Ni Zn
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N=19
TSP Al Ca Fe Mn Ni Cr Cu Zn Cd Pb As
TSP -
Al 0.926 -
Ca 0.533 0.525 -
Fe 0.963  0.930 0.493 -
Mn 0.936  0.896 0.684  0.903 -
Ni 0.593 0.616 0.597 0.534 0.580 -
cr 0.726 0.573 0.524 0.690 0.789  0.816 -
Cu -0.086  -0.177 -0.190 -0.194 -0.161 -0.076  -0.110 -
Zn 0.096 0.161 0450  -0.012 0.142  0.878 0.694  -0.089 -
cd 0.255 0.342 0.478 0.188 0425  0.901 0.695  -0.105 0.744 -
Pb 0.001 0.113  -0.141 0.035 -0004 -0201 -0.157 -0.350 -0.307  -0.158 -
As 0.275 0.233 0.235 0.173 0.323 0.096 0.094  -0.175 0.126 0.085  -0.006 -
N=15
TSP Al Ca Fe Mn Ni Cr Cu Zn Cd Pb As
TSP -
Al 0.489 -
Ca 0.502 0.642 -
Fe 0.373 0.461 0.471 -
Mn 0.174 0.303 0.498 0.865 -
Ni 0.182 0.503 0.474 0.092 0.026 -
Cr 0.011 0.067 0.118 0.172 0.162  -0.325 -
Cu -0.008 0.071  -0.026 0.470 0.388 0.429 0.155 -
Zn 0.340 0.535 0.728 0.198 0293 0.845 -0.025 0.382 -
cd 0.545 0.005 0.054  -0.187 -0.328 0.145 0.287  0.038 0.233 -
Pb 0.066 0.011 0.551 0.503 0.794 0.323 -0.036  0.459 0.665  -0.157 -
As 0.249  -0.003 0.496 0.243 0.518 0.309 0.030  0.097 0501  0.249 0.689 -
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cation (pg/m?3) anion (ug/m?3)
ca?t Mg* K* NH," s0,” NO cr F-
yellow Avg. | 2.17 0.39 0.38 1.18 7.25 3.38 2.67 0.04
dust Max. | 7.32 0.76 0.67 2.94 14.16 7.95 8.15 0.09
events Min. | 0.39 0.11 0.10 0.04 2.25 1.09 0.07 0.01
Non- Avg. | 0.17 0.23 0.16 0.87 4.43 0.74 1.8 ND
yellow Max. | 0.28 0.48 0.42 2.15 9.4 1.7 6.0 ND
dust Min. ]|0.087 0.056 _ 0.079 0.10 2.4 0.13 0.18 N D
Table Ca* SO,*
Ca?* S0O4* CaSO,
Mg* CI
Ca?* NO;” NH,) SO,
SO

NOS_



N=19

ca** Mg+ K" NH," S0O,* NO CI’ =8
Ca2+ _
Mg3* 0.636 -
K* 0.697 0.717 -
NH," -0.022 -0.004 0.428 -
Slo 0.665 0.480 0.726 0.675 -
NO; 0.851 0.645 0.818 0.380 0.885 -
cr 0.305 0.862 0.391 -0.326 0.001 0.215 -
= 0.823 0.640 0.617 0.176 0.731 0.796 0.266 -
N=8
ca*" MgZ* K NH," S0O,% NO3” Ccr
Ca2+ _
Mg?* 0.650 -
K" 0.810 0.178 -
NH," 0.184 -0.521 0.659 -
S0,* 0.482 -0.229 0.843 0.945 -
NO3’ 0.882 0.406 0.758 0.257 0.507 -
Ccr 0.390 0.945 -0.099 -0.708 -0.479 0.0947 -
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