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Characterization of aerosol in the atmosphere at Syowa Station
by X-ray fluorescence spectrometry (XRF)

Tomoki Aoyama'*, Hitoshi Asano?, Tadashi Kikuchi? and Makoto Wada®*

(2010 -2 A 15 H3f¥; 2010 4F- 4 B 9 H3ZH)

Abstract: The particle size distribution has been continuously measured by
optical particle counter at Syowa Station. Physical and chemical properties of
particulate matter have been analyzed in the laboratory after arriving in Japan.
However, the properties of particles may be changed in this case. In the present
work, the atmospheric particulate matter at Syowa Station, Antarctica was
characterized by X-ray fluorescence spectroscopy (XRF) at Syowa Station. The
advantages of this method have non destructive, rapid and simple analysis. The
particle samples were collected on a Teflon filter; the obtained particles were
measured by XRF (HORIBA, X-ray Analytical Microscope XGT-5000) on site
soon for elemental analysis. The obtained results show that collected particles
mainly contain sea salt (Na, Mg, Cl, K, Ca) and soil (Si, Fe) origin compo-
nents. The particles from sea salt and soil origin increased under blizzard and
strong wind condition. Sulfur increased in summer, and decreased in winter
while particles from sea salt decreased in summer.
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Fig. 1. X-ray fluorescence analytical microscope concept chart.
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Table 1. Sampling condition for XRF analysis.
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Table 2. Aalytical condition for XRF mapping.

XEEEE XHEEER XEREE  XEEy—7 v b v E Y IHRIGHR
Na, Mg, Al, Si, S, Cl,
K, Ca, Fe, Zn, Br

50 kV 1 mA $100 gm Rh
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Table 3. Analytical condition for XRF.

XAEBE  XBEER XGRS
50 kV I mA ¢ 1.2 mm




838 HILHIES - %% Lb- ZHh IE - FIH 3

4000 1
——2008/3/26

3500 A

3000

X$F38E counts
—_ [yl (=]
(5] o (4]
o O O
o o o

1000
500

EIOGET A LT keV

K2 RFRYEOEN XA b
Fig. 2. XRF spectrum of particulate matter.
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Fig. 3.  XRF mapping image of particulate matter.
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Fig. 7. XRF spectrum of dried residue of snow.
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Fig. 8. Pollution effect of wind direction and wind speed.
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Fig. 9. XRF spectrum of Br or Zn-containing particulate matter.
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Fig. 10. Results of backward trajectory analysis for the date of Br, Zn detection.
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