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CHARACTERIZATION OF INSOLUBLE COMPONENTS IN
FRESH SURFACE SNOW ON MOUNTAINS IN JAPAN

K. SAITOH, Y. IWATA *! and K. HIRANO *?
International Journal of PIXE, 8, 147153 (1998)

Fresh surface snow samples were collected at the summit or near the summit (700 - 1500 m altitude) of five
mountains in Akita Pref., Japan. The elemental composition and particle shape of insoluble material in these snow
samples was determined and/or observed by Particle Induced X-ray Emission (PIXE), a Scanning Electron Microscope
(SEM) combined with Energy Dispersive X-ray (EDX) analysis. 21 kinds of elements for each mountain snow sample
were determined by PIXE. Na, Mg, Al, Si, P, S, Cl, K, Ca, Ti and Fe were the major components in each of the

" mountain snow samples, and those in relative abundance were almost the same in each case. With the aid of SEM and
EDX analysis, silicon-rich spherule particles and aggregates of car exhaust particles were observed in every mountain
snow sample. These results are represented as insoluble components of clouds and provide important knowledge for
the source and mechanism of snowfall and rainfall at the ground level.

Depanment of Chemistry Faculty of Education and Human Studies, Akita University; *“: Yokohama City
Research Institute of Environmental Science
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CHEMICAL CHARACTERIZATION OF PARTICLES IN
WINTER-NIGHTTIME AEROSOL SMOG IN TOKYO

K. SAITOH, K. SERA *!, K. HIRANO *? and T. SHIRAT **
First Asia Aerosol Conference, July 27 —29, 1999, Nagoya, Japan

In wintertime, severe air pollution as aerosol smog due to Suspended Particulate Matter (SPM: particles with
diameter less than 10 pm) occurs frequently in a large area of the Kanto Plain including the Tokyo Metropolitan area.
Especially the SPM concentration reaches its maximum at nighttime. The present work focuses on the chemical
characterization of aerosol particles collected during Winter-Nighttime smog. Intensive observations of PM10, PM2.5
and carbon (organic, elemental composition) concentration, and sampling of PM10 and PM2.5 during a period from 26
December 1998 to 7 January 1999 were carried out at Shinjuku (rooftop of building, 20 m height) in Tokyo. The
sample was collected on a polycarbonate filter (Nuclepore, pore size: 0.8 um) using MiniVol Portable Air Sampler
(Airmetrics Co., Inc., for a flow rate of 5 L/min) with the sampling intervals of 24-h (12:00-12:00 Japan standard time).
Their elemental composmons were determlned by means of Partlcle Induced X-ray Emission (PIXE) analysis. Ionic
species (F', CI', NO3,, SO4 R C204 , Na*, NH;*, K*, Ca®* and Mg ) in the sample were analyzed by an Jon
Chromatography. The temporal variation patterns of PM2.5 was almost the same as that of the PM10 and carbon. The
PM2.5 occupied 90% of the PM10 at high-level concentration, and 70% at low-level concentration. Concentration of
22 elements in both the PM10 and PM2.5 samples were consistently determined by PIXE, and Na, Mg, Al, Si, S, Cl, K,
Ca, Fe, Zn and Pb were found to be the major components. Among these, S and Cl are the most dommam elements for
the PM2.5 and PM10 at high-level concentration. Ionic species were mainly composed of CI', NOs, SO4 and NH4*.
Component proportion of carbon, the other elements (total amount of measured elements except S and Cl) and
secondary-formed particles of the PM2.5 was similar to that of PM10. The major component was carbon particles at
low- level concentration and secondary-formed particles at high- level concentration.

Cyclotron Research Center, Iwate Medical University; * 2; Yokohama City Research Institute of Environmental
Science; * Tokyo Dylec Co., 11d., 29 Daikyo

CHARACTERIZATION OF FINE PARTICLE COMPONENTS IN MEXICO CITY
K. SAITOH, K. SERA *', J. GOMEZ PERALES *? and F. ANGELES GARCIA **
The Third International Symposium on Bio-PIXE, November 16 —19, 1999, Kyoto, Japan

In Mexico City (2240 m above sea level), severe air pollution from particulate matter and photochemistry occurs
mainly due to basinal meteorology, which is characterized by a meteorological structure of calm and stable conditions,
and automobile emissions. Concerning the particulate matter, as various kinds of data of elemental analysis are
essential in discussions about the sources and the effect to human health. We carried out a sampling and multi-
elemental analysis for fine and coarse particles collected in Mexico City by means of Particle Induced X-ray Emission
(PIXE). Sampling was conducted in three zones of central east, north east and south from July to August 1998, for one
week for each sampling site. Particles were collected on a polycarbonate filter (Nuclepore, pore size: 0.8 um) using
saturation samplers equipped with a cut-off impactor of 2.5 and 10 microns size (MiniVol Portable. Air Sampler,
AirMetrics Co., Inc.), for a 24-hour sampling intervals. Flow-rate was 2 I/m. Under these conditions, cut point size
for the fine particles was calculated as less than 3.9 microns (PM-3.9) and those for coarse particles as less than 15.8
microns (PM-15.8). Elemental concentrations in the samples were determined by PIXE at Nishina Memorial
Cyclotron Center, Japan Radioisotope Association. For the PM-3.9 samples, 21 elements were determined for each
zone, and Na, Mg, Al, Si, S, K, Ca, Ti, Fe, Cu, Zn and Pb are the major components. On the other hand, 22 elements
including P were analyzed for the PM-15.8 samples, and the dominant elements were the same as the PM-3.9. For the
PM-3.9, correlation of the major elements was examined as a correlation coefficient. As a result, the major elements in
the central east zone could be classified into two group; one consisting of Na, Mg, Al, Si, K, Ca, Ti and Fe, and another
consisting of S, Cu, Zn, and Pb. For the north-east zone, it was found that S and Pb belonged to the former group and
only Cu and Zn from the other group. For the South zone, one group consisted of Al, Si, S, Ca, Ti, Mn and Fe, the
second group consisted of Zn and Pb.
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