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Abstract

Fine particulates, 2 m or less, settle very slowly from the atmosphere unless they are
rained out. Given that Japan is situated near China, which burns more coal than any other
nation, there is an need to characterize the types of dust that are transported to the West
of Japan. Airbone dusts were collected in Shimane, on 21-22 April, 1988 and 1989, and on
12-13 April, 1990, when abnormally high concentration of loess aerosol was observed. Two
loess samples studied also, to compare these materials with collections from chenjiawo and
Southern Lanchow in China.

The fine particulates, less 2 m, were analyzed by.using X-ray powder diffraction and
scanning electron microscopy. Both loess and airbone dust samples composed of Al-
chlorite, mica group minerals, and kaoline minerals with feldspars and quartz. The traces
of calcite, crystobalite, ilmenite and ankerite were also found in the airbone dusts. SEM
study of the airbone dusts revealed to find not only clays but also coal fly ash, a perfect
adsorber, aggregated with loess from China. Chemistry of the airbone dusts showed high
concentrations of SO{”, NO;, Cl, Mn and Fe were noted in association with loess aerosol.
Research in atmospheric chemistry and clay mineralogy, and the relationship to climate,

global warming and acid rain is one of the most urgent problems facing man.
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Figure 1. Columnar section of loess and paleosol
sequences at Chenjiawo in China.
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Figure 2. X—ray powder diffraction patterns of
loess sample, less 22 m, from Chenjiawo
in China. 14A ; Al—chlorite, 10A ; mica
group minerals, TA ; kaoline minerals,
200—600C ; heating treatment at these
temperatures.
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Figure 3. X—ray powder diffraction patterns of
loess sample, less 2 # m, from Lanchow
in China. Other simboles are the same as
in Figure 2.
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Figure 4. X—ray powder diffraction patterns of loess 1 (Chenjiawo
in China), loess 2 (Lanchow in China) and loess aerosol
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Figure 5. Scanning electron micrographs of airbone dusts collected at Shimane University, on
12—13 April, 1990, showing aggregats of loess with fine particulates.



WhF LUEBROM 8

Figure 6. Scanning electron micrographs of airbone dusts collected at Shimane University, on
12—13 April, 1990, showing coal fly ash associated with loess.
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Table 1. Atmospheric chemistry of airbone dusts at Gotsu, Shimane, in 1988.

19884EF FHMCARER/R CRESH | TRHHEFD

BT pe/m?
wewm |TEY k % # w A S [ ® 5 5. %
CABE | 8Oi” | NOs | CIF v Mn | Fe | Co | Ni Cu Zn | Cd | Pb | Xf&| RA|BRE
'88 (421 4.22 Bo| N | 0.6
~ 259 | 12.4 | 7.8 | 8.8 | 0.00 | 0.19 | 7.2 | 0.000| 0.011| 0.05 | 0.09 | 0.001| 0.06 &b | ¥ | 0.7
8:45 8:45 BhH | N 1.2
6.24  6.25 By N | 04
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~ 35 56 | 1.2 | 4.2 {000 | 001 | 0.3 | 0.000]| 0.002| 0.04 | 0.02 | 0.000| 0.0 |&b | N | 1.3
8140 840 &0 | N | 06
10.20  10.21 Wh| NE | 0.4
~ 46 6.3 | 2.9 | 0.1 | 0.00 | 0.02| 0.5 | 0.000| 0.003| 0.10 | 0.06 | 0.001| 0.04 |®» | E | 0.4
8:50 850 B0 | E | 05
12.15  12.16 & ¥ | 4.0
~ 46 45| 0.9 | 12.7 | 0.00 | 0.01 | 0.2 | 0.000| 0.003| 0.01 | 0.03 | 0.000| 0.010 |®b | ¥ | 3.3
8:30 830 % | v |50
1122 223 B0 | E | 16
~ 32 3.7 | 06| 1.9 | 0.00 | 0.00 | 0.4 | 0.000| 0.002| 0.02 | 0.03 | 0.000| 0.01 |®&H | NE | 4.0
8:30 830 /0| E | 0.4
B & f& 259 | 12.7 | 7.9 | 12,7 | 0.00 | 0.19 | 7.2 | 0.000| 0.011| 0.12 | 0.09 | 0.001| 0.06
B & f& 27 37| 06 | 01 [ 000 | o001 | 02| 0000 0002 00l | 002 | 0000 0.01
LT 74 6.3 | 2.5 | 4.6 | 0.00 | 0.04 | 1.5 | 0.000| 0.004| 0.06 | 0.05 | 0.000| 0.03
) B - B LB MEBIARS, Ry | chBH, TEY D MG TEF '
4 X EBDOREFCIILEY CARE
P XEMERET R Lse
Table 2. Atmospheric chemistry of airbone dusts at Matsue, Shimane, in April, 1989 when
abnormally high concentration of loess aerosol.
1989 FHEMLARNERR CUEHRT | BELEWR, Wil
v BT pg/md
R 2 &% KZ_E 'EE_%E & B B P
CA®E | SO: NO; Cl- A% Mn Fe Co Ni Cu Zn Cd Pb
'89) 4.3~ 4.4 98 8.1 4.2 10:0 0.00 0.04 1.4 0.000 | 0.004| 0.02 0.05 0.001 | 0.03
4.4~14.5 49 | 49| 1.3 | 42| 0.0 | 0.02 | 0.7 | 0.000| 0.002| 0.01 | 0.02 | 0.000| 0.01
4.5~4.6 4 | 55| 1.7 | 2.0 | 0.00| 003 | 05 | 0.000| 0.009| 0.04 | 0.05 | 0.000| 0.02
4.18 ~ 4.19 106 11.5 5.5 2.2 0.00 0.06 2.0 0.001| 0.005| 0.06 0.09 0.001 | 0.04
4.19 ~ 4.20 113 16.8 6.8 1.8 0.00 0.06 2.1 0.001| 0.006| 0.06 0.15 0.001 | 0.06
»4.20 ~ 4.21 108 11.7 4.7 1.3 0.00 0.09 2.5 {-0.001| 0.007| 0.04 0.14 0.001| 0.05
4.27 ~ 4.28 70 4.5 1.2 9.0 0.00 0.03 0.8 0.000 | 0.002| 0.02 0.03 0.001 | 0.01
& =) il 113 16.8 6.8 10.0 0.00 0.09 2.5 0.001 | 0.009 | 0.06 0.15 0.001| 0.06
& & & 41 4.5 1.2 1.3 0.00 0.02 0.5 0.000 | 0.002| 0.01 0.02 0.000 | 0.01
R ¥ & 84 9.0 3.6 4.4 0.00 0.05 1.4 0.000 | 0.005| 0.04 0.08 0.001| 0.03
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Figure 7. Trend of chemical concentrations of airbone dust at Gotsu, Shimane.

1980 to 1988 are indicated.
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