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ATTEMPT AT IN-AIR-PIXE ANALYSIS OF SPOT SAMPLES ON A FILTER-TAPE MOUNTED
IN AN AUTOMATED BETA-RAY ABSORPTION MASS MONITOR

K. SAITOH, H. IMASEKI *! and M. YUKAWA *!
International Journal of PIXE, 14, 43-48 (2004)

We attempted in-air-PIXE analysis of SPM using spot samples on a filter-tape mounted in an automated beta-ray absorption
mass monitor. Al, Si, S, Fe and Zn, etc., which are of interest for identifying the behavior and characteristics of SPM, were detected
on the SPM spot samples on a glass-fiber filter-tape, but the peaks of these elements were nearly identical to those of blank
glass-fiber filter-tape. As such, it was difficult to detect elements present in SPM from the X-ray spectra of the spot samples. On the
other hand, in the case of a PTFE membrane filter-tape, the S peak was distinct and the Fe peak was also clear, and peaks for
elements Al, Mn and Zn, etc., were also confirmed. Consequently, if a method for determining quantity is established, direct
multi-elemental analysis by in-air-PIXE of high time-resolution SPM spot samples collected on a PTFE membrane filter-tape
mounted in a SPM monitor will be possible.

*!: National Institute of Radiological Sciences

ELEMENTAL COMPONENTS AND MAPS OF FINE SAND IN TAKLIMAKAN DESERT
K. SAITOH, H. IMASEKI *!, K. SERA *? and M. YUKAWA *!

10" International Conference on Particle-Induced X-ray Emission and its Analytical Applications,
Proceeding pp. 914.1-914.3, 2004, Portoro , Slovenia (2004)

PIXE analysis of a fine sand sample from the Taklimakan Desert revealed 20 elements, of which Na, Mg, Al, Si, Cl, K, Ca, Ti
and Fe were found to be the major components. Comparing the determined values of the fine sand sample with determined values of
China Loess (CJ-1) and Simulated Asian Mineral Dust (CJ-2), the concentration level was similar. Therefore, fine sand from the

Taklimakan Desert was assumed 1o be the origin of the loess and Aeolian dust transported to Japan. Maps of Al, Si, K and Fe were
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very similar, but the Ca map was close to the STIM image of the high-energy window, indicating that Ca was likely in relatively
large particles.
*!; National Institute of Radiological Sciences, **: Cyclotron Research Center, Iwate Medical University

CHEMICAL INFORMATION OFAEROSOL OBTAINED FROM SPOT SAMPLES
ON NEW TYPE PTFE ULTRA-MEMBRANE FILTER-TAPE MOUNTED IN AUTOMATED
BETA-RAY ABSORPTION MASS MONITOR: ELEMENTAL QUANTITY BY PIXE

M. SHINOHARA *, K. SAITOH, K. SERA *? and M. FUIIWARA *!
Journal of Aerosol Science, the European Aerosol Conference 2004, pp. S347-S348 (2004)

In order to obtain chemical data of atmospheric aerosols at one-hour intervals, we attempted at directly multi-elemental
analysis of suspended particulate matter (SPM) on hourly spot samples on a new type of PTFE ultra-membrane filter-tape
mounted in an automated beta-ray absorption mass monitor by conventional PIXE. Analysis of hourly SPM spot samples
revealed 20 elements (Na, Mg, Al, Si, S, Cl, K, Ca, Mn, Fe, Co, Ni, Cu, Zn, Ga, As, Se, Br, Sr and Pb) in total. Therefore, we are
convinced that the chemical information that is obtained from high time-resolution PM spot samples on a PTFE membrane
filter-tape mounted in an automated beta-ray absorption mass monitor will lead to new developments in PM research.
Furthermore, elemental data obtained by the high time-resolution along with data for ionic species compositions, and SO,, NOx

and other gaseous air pollutants at the same level, will make possible the analysis of detailed air pollution phenomenon.

*!:Horiba Itd., **: Cyclotron Research Center, Iwate Medical University
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ELEMENTAL COMPONENTS AND MAPS OF FINE SAND IN TAKLIMAKAN DESERT
K. SAITOH, H. IMASEKI *!, K. SERA *? and M. YUKAWA *!

10" International Conference on Particle-Induced X-ray Emission and its Analytical Applications,
4-8 June 2004, Portoro , Slovenia

Aeolian dust (mineral dust) from the arid inland parts of central Asia carried by the prevailing westerlies is often observed in
Japan during the spring. It is known as the Kosa event, and in Japan this Aeolian dust is called the “Kosa aerosol”. In the
atmospheric environmental studies of global climate and geochemical mass cycles, the Kosa aerosol is a very important source of
the soil-derived component of atmospheric aerosol. Therefore, many researchers focus on climate impact and long-range transport of
the dust. Naturally, the Kosa aerosols have been observed in various locations in China, Korea, Japan and the Pacific Ocean by
aerosol monitoring, and collected aerosols at these locations have been chemically analyzed. However, there are few reports on
chemical components in fine sand of deserts in central Asia that becomes the generation source of the Kosa aerosol. The chemical
components data of the fine sand of deserts is important when evaluating the contribution rate of the Kosa aerosols of the collected
aerosols. Consequently, we analyzed elemental components by PIXE and elemental maps by micro-PIXE for fine sand of the
Taklimakan desert. As a result, we obtained elemental components profile and elemental characterization of the fine sand.

*!: National Institute of Radiological Sciences, *2 Cyclotron Research Center, Iwate Medical University

CHEMICAL INFORMATION OFAEROSOL OBTAINED FROM SPOT SAMPLES
ON NEW TYPE PTFE ULTRA-MEMBRANE FILTER-TAPE MOUNTED IN AUTOMATED
BETA-RAY ABSORPTION MASS MONITOR: ELEMENTAL QUANTITY BY PIXE
M. SHINOHARA *!, K. SAITOH, K. SERA *? and M. FUIIWARA *!

European Acerosol Conference 2004, 6-10 September 2004, Budapest, Hungary
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In Japan, continuous hourly measurement of suspended particulate matter (SPM: particles with a diameter <10 pm) is
conducted by an automated beta-ray absorption mass monitor in nearly two thousand one hundred air pollution monitoring stations
with air pollution gaseous substance of SO, and NOx etc. (Ministry of the Environment of Japan, 2002). The SPM mass
concentration is obtained from the increase in the absorption of beta radiation arising from particles collected on a filter-tape (In
general, glass-fibers are used.). Unfortunately, almost all of these SPM spot samples by the automated mass monitor are discarded
because it is unsuitable for the chemical analysis. However, chemical analysis of those samples, especially at high concentrations of
SPM episodes, can yield interesting information on the source of the emissions, behavior and characteristics of SPM. Recently,
PTFE ultra-membrane filter-tape of new type for the automated mass monitor where to use for making the chemical analysis was
developed. Consequently, we attempted at directly multi-elemental analysis by particle induced X-ray emission (PIXE) of the SPM
spot sample.

*!:Horiba Ltd., **: Cyclotron Research Center, Iwate Medical University

CHEMICAL COMPONENTS IN RIME ON MT. MORIYOSHI IN NORTHERN JAPAN
K. SAITOH, K. SERA *!, K. YOSHIMURA *, H. KODAMA and O. NAGAFUCHI **
5" International Symposium on Bio-PIXE, 17-21 January 2005, Wellington, New Zealand

In order to shed light on the long-range transport of atmospheric pollutants in the Northeast Asian regions, we studied the
chemical components in rime and snow on Mt. Moriyoshi, located on the Sea of Japan side of northern Honshu, Japan, near
Northwest China and Southwest Russia. Rime and snow samples were collected near the summit (altitude: 1200 m) in February
2004. The pH range of rime samples was 4.2 — 4.9, and the EC range was 52 — 282 pS/cm. On the other hand, the pH range of snow
samples was 4.5 —4.9, and the EC range was 17 — 77 uS/cm.

The elemental compositions, ionic species and particle shape of these samples were determined and/or observed by PIXE, ion
chromatography and SEM-EDX analysis. On the basis of three points listed in the introduction, it can be concluded that:

—  PIXE analysis of the rime and snow samples revealed 24 elements, of which Na, Mg, Al, Si, K, Ca, Ti and Fe were found to be
the major components. Comparing the determined values of rime and snow samples, rime samples were several times to
several dozen times higher than snow samples.

—  For determined values of ionic species, rime samples were several times higher than snow samples.

—  With the aid of SEM-EDX analysis, many small silicon-rich spherical particles were observed in the rime samples. Certainly,
the small silicon-rich spherical particles were found in the snow samples.

From these results, it is suggested that rime better reflects local atmospheric conditions at the sampling sites than snow.

*!: Cyclotron Research Center, Iwate Medical University, ** Faculty of Engineering and Resource Science, Akita University,
**: Faculty of Risk and Crisis Management, Chiba Institute of Science

ON THE STRUCTURE AND TRACE ELEMENTS IN HAIR FROM MEXICAN
INFANTS FROM DIFFERENT TIME PERIODS
C. SOLIS *!, K. SAITOH and J. CA. ETAS *'
5™ International Symposium on Bio-PIXE, 17-21 January 2005, Wellington, New Zealand

The study of the chemical composition in hair from mummies is of particular interest in nutritious or health research, since it
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can be helpful in the reconstruction of life conditions of the ancient populations. In the work we examined scalp hair from 7
Mexican infant (less than 10 years old) mummies from pre-Columbian and modem periods as well as hair from a live 6 years old
infant.

External and internal morphology was characterized by light microscopy and electron microscopy. Trace elements were
determined by PIXE (broad proton beam and microprobe). Differences in structure and a progressive enrichment of elements such
as Ca, Fe, and Sr, and Pb with hair age show a postmortem incorporation of these elements. Variation in elements such as Na, Mn,
Zn and Cu are not related to hair age and can be explained in terms of physiology and diet.

*1. Instituto de Fisica, Universidad Nacional Auténoma de México
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