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Table 2 Comparison of 21 elements detected by SR-U-XRF in radioactive particles emitted from the FDNPP
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from some particles; X , not detected)
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b) Cut and slice into layers AP image d) Making smaller segments
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Carbon tape with the filter

a) IP image

Sliced filter Glass Detection of radioactive particle
Hioactive materials) Carbon tape (paste)

e) Ge detector f) Repeat d) and e) using the manipulator
d) e)
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g) SEM analysis

Detection of radiocactive particie
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Comparison of XRF

Cs-Ka Te-Ka Zr-Ka Rb-Ka
e 4 Results of p-XRF imaging analysis
m (37.5 keV-excited) and SEM image
Pb-La Zn-Ka Fe-Ka SEM image O 5 Dartices:

Elements in particle: Ba, Cs, Te, Sb, Sn, Mo, Zr, Rb, Zn, Fe
(Pb : derived from an attached fragment of the filter)
Unpublished data: Courtesy of Prof. Nakai and Dr. Abe, Tokyo Univ. Sci.
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VWidespread distribution of radiococesiurm-— '1)

bearing microparticles over thhe greater S
Kanto Region resulting from the Fukushima
Nnuclear accident

Yoshinari Abe'=" . Seika Onozaki', IzumMmi Nakai', Kouji Adachi
Mitsuru Ebihara®”?, Takafumi Miyvasaka®%%, Hisashi Nakamura®
Yuichi Moriguchi'?

, Yasuhito lgarashi™®, Yasuji Oura®©,

., Keisuke Sueki'®, Haruo Tsuruta'' and

Abstract

The Fukushirma Daiichi Nuclear Power Planmt (FIDNPP) accident in March 2011
radiocactive rmaterials. This study isolated radiocesiurm-bearing micropartic
emitted from the FIDNPP at the early stage of th collected hourly on filter tapes at seven
Mmonitoring stations at the greater Kanto Region opolitan area. on 15 March 201 1. The
a spherical shape — 1 jarm imn diameter with activity of less thanm 1 Bg of '2

and chemical characteristics, including radioactivity ratico '=7 go=

essentially the same as previously reported CsMPs. This
emitted frorm the FIDNPP were widespread over the <
FODONPP, during the daytirme of 15 March. Trajectory

emitted a considerable armmount of
s (CsMMPs), a forrm of radiocoactive materials

accident, frorm aerosols
cluding the Tokyo me

s per particle. Their physical

S Cs as well as chemical composition and state, are
als containing CsMPs

> krm away from the

onstrated that air parc
> Region, more thhanm
analysis indicated that these particles were

emitted from the
reactor No. 2 of FDNPP between 14 March evening ar s March early morning. The information obtained on the
widespread distribution of CsMPs can be useful for asse

sinmng the actual iMmpacts of radiocactive contamination from
the FIDNPP accident on the 2

enviromnrment amd human

Keywords: Fukushirma Daiichi Nuclear Power Plant accident, Radiocesium-bearing miicroparticle, Suspended
Particulate Mmatter, Synchrotron radiation X-ray analysis, Trajectory analysis

T Introduction

radionuclide concentrations immediately after the acci-
Considerable amounts of radioactive materials were re- dent, Tsuruta et al. (2014, 2018) and Oura et al. (2015)
leased into the environment following the Fukushima investigated suspended particulate matter (SPMN) <ol-
IDaiichi Nuclear Power Plant (FIDINPP) accident caused lected on filter—-tape at automated air pollution Mmonitor—
by tsunamis associated with the Tohoku Earthguake on inex stations Aacross Eastern Japan. More than 2400
11 March 2011 (e.g. MEXT 2Z2020; Steinhauser et al. stations in Eastern Japan were in operation during the
2014). To reveal the time evolution of atmospheric initial period of the FIDNPP accident. Analyzing atmos-

pheric radiocesium concentrations at 99 of those SPM
monitoring stations, these studies revealed that radio-
active materials emitrted into the air from the FDNPP
were transported over Eastern Japan wvia several major
rlumes during 12—23 March (Tsuruta et al. 2014, 2018).
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Fig. 1 Locations of monitoring stations A—G in the greater Kanto Region and radioactive particles isolated in this study. Coordinates and
collection time of the filters are shown for each station. White dashed limes on the map indicate distance from the FIDONPP. Eight CsMPs were
isolated from these seven filters as displayed by SEM images around the map. They are nearly spherical in shape with a diameter of 1.3 pm
(particle A1), 1.3 pum (B1), 1.4 pm (C1), 1.5 pm (D1), 1.2 um (D2), 1.3 um (E1), 0.9 um (F1), and 1.8 pum (G1). The scale bars under the SEM images
show a length of 1 um
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Fig. 3 SR--XRF spectra of four representative CsMPs (A1, B1, C1, and E1) isolated from the SPM filter-tape samples, showing the heavy elemental
composition of individual particles. The intensity of each spectrum is displayed on a logarithmic scale and shifted in a longitudinal direction. The
spectrurm of MRI-A shows datum obtained for one of type A CsMPs (particle A) collected at the MRI in the previous study (Abe et
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