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ABSTRACT : The mineralogy and mixing state were investigated by the high resolution scanning elec-
tron microscopy combined with energy-dispersive X-ray analysis on particles of the total suspended
solid (TSP} samples collected during the Asian dust event, spring, 2009. Relatively large particles were
dominated by quartz, plagioclase, K-feldspar, amphibole, biotite, muscovite, chlorite, and calcite. Clay
minerals usually occur as thin coatings on the coarse minerals or as aggregates. Calcite nanofibers are
often admixed with clay platelets in the clay coatings and aggregates. Dust particles were classified on
the basis of their main minerals. The single-particle mineralogy and mixing state of the TSP sample
are consistent with those of PMjp samples in previous studies.
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Hig. 1. Variation of PMjy concentration hourly measured in Andong from March 15 to March 18, 2009. The
database of Korea Meteorological Administration (http://www.kma.go.kr).
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Fig. 2. Asian dust image on March 16, 2009 (MTSAT-IR). Korea Meteorological Administration (http://
www.kma.go.kr).
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Fig. 3. SEM images of quartz in Asian dust. Right images were magnified from the boxes in left images. (a),
(b) Subrounded quatz grain coated with thin layers of submicron irregular platelets of clay minerals and minor

calcite nanofibers (arrow). (¢), (d) Angular quartz grain coated with submicron irregular platelets of clay
minerals and calcite nanofibers (arrow).
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Fig. 4. SEM images of feldspars in Asian dust. (a), (b) Angular albite grain coated with thin layers of
submicron irregular platelets of clay minerals and calcite nanofibers (arrow). {c), (d) Angular Ca-Na plagioclase
with some coatings of submicron particles of clay minerals and calcite nanofiber (arrow). (e), (f) Angular
K-feldspar coated with thin layers of submicron platelets of clay minerals.
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Fig. 5. SEM images of amphibole and zoisite grains in Asian dust. (a), (b) Columnar amphibole grain with
adhered clay platelets and calcite nanofibers (arrows). (c), (d) Subangular zoisite grain with thin layers of
submicron platelets of clay minerals and calcite nanofibers (arrows).
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Fig. 6. Platy particles of micas and chlorite in Asian dust. (a), (b) Biotite grain with the calcite-nanofiber
overgrowth (arrow). (c), (d) Chlorite grain with the coatings of submicron platelets of clay minerals and calcite
nanofibers (arrows). (e), (f) Muscovite grain with thin coatings of fine platelets of clay minerals.
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Fig. 7. SEM images of the particles of clay aggregate in Asian dust. (a), (b) Aggregate of illitic clay minerals.
(c), (d) Aggregates of illitic clay minerals and calcite nanofibers (arrows).
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Fig. 8. Aggregates of kaolinite and nanofiber calcite (arrow). Right image was magnified from the box in left image.
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Fig. 9. Calcite particles in Asian dust. (a), (b) Detrital calcite grain derived from carbonate rock with the very

thin coatings of submicron platelets of clay minerals and calcite nanofibers (arrow). (¢}, (d) Detrital

calcite

grain showing dissolution pits. (), (f) Calcite nanofibers admixed with illitic clay minerals.
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Fig. 10. Dolomite with clay coatings and calcite nanofiber (arrow). Right image was magnified from the box in

the left image.
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Fig. 11. Tabular crystals of gypsum (arrow) admixed with clay minerals.
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Table 1. Number abundance of Asian dust particles
depending on their predominant mineral

2009-03-17 Jeong (2008)°
Minerals (TSP) (PMiyo)
Number % %
Quartz 88 19 24+2
Plagioclase 58 13 11+1
K-feldspar 12 3 5+2
Calcite” 50 11 7£2
Dolomite 9 2 A
Amphibole 4 1 1+£0
Pyroxene 1 0 -
Zoisite 4 1 -
Fe oxides 2 0 1+£0
Ti oxides 1 0 1+1
(Total phyllosiliocates) (232)  (49) 51x4)
Clay aggregate® 178 38 45+4
Chlorite 16 3 1+1
Kaolinite 16 3 2+1
Muscovite 15 3 240
Biotite 7 2 -
Gypsum 3 1 1+1
Total 464  100% 100%

“Detrital calcite or aggregates of nanosized calcite.
bMostly illite, illite-smectite, and smectite often mixed with
nanosized calcite.

‘Average of 8 PM,, samples collected between 2003 ~2005.
Standard deviations in parenthesis.

*Not determined.
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