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Large amounts of radioactive nuclides were released into the environment by

the accident of FDNPP. Many researchers reported radioactivities in the environment and distribution
of radioactive nuclides was investigated. However, trace nuclides such as Sr-90 and Pu isotopes
have been very limited. Detail reactor circumstance (such as fuel temperature) and chemical forms of

released nuclides can be investigated from these elements. In this work, we successfullK developed
a new rapid analysis methods for these nuclides and investigated distribution and time change of
these nuclides for aerosol, seawater and soil samples. We also investi%ated absorption process of
these nuclides for aerosols using aerosol generation system connected fission product generation
cnamber:dFrom these studies, we discussed the detail reactor circumstance in the initial stage of
the accident.



2011 3 11

134CS, 137CS

BCs  1.2x10"Bq

11 kg
A4-7
90g, 238p,
239240p,
1 37CS
Sr Pu

gy o
Pu

137CS

Wet Effluent Diffusion Denuder

)

2011 6 11

9OSI'



Y
1340g/137Cg
400km 2000m
3D
YK 3D
900G
Pu Am
900G,
Rad
Sy Sr
Y
TEVA
Am(Pu)

137,134CS 9OSr

10 nm 100 nm

Graded Screen Array (GSA)(K.Fukutsu et al.,
Rev. Sci. Instrum 75, 783-787 (2004))

Wet
Effluent Diffusion Denuder (M.Taira et al., Anal.
Chem. 65, 3171-3173 (1993))

GSA
GSA DF( )
100, 200, 300 mesh
(1) 500 mesh
150 MeV
FFAG
10~60 nm
SMPS (
) GSA
( ) GSA
Be



137CS
Group-A

Group-B
Group-A

Si02
Cs, Fe, Zn

Group-A

CsOH
SiO,

300

9OSr
gy 28.8 3¢y

137CS
9081’ 137CS

9OSr

Ogr

9OSr
9OSr/l37CS
10*

9OSr

FP

FP

1000

Iset-R

52

FP

H28

11



[1] Distribution of Artificial Radionuclides
("""mAg, "P"Te, **Cs, "'Cs) in Surface Soils
from Miyagi Prefecture, Northeast Japan,
following the 2011 Fukushima Dai-ichi Nuclear
Power Plant Accident

T. Watanabe, N. Tsuchiya, Y.Oura, M. Ebihara, C.
Inoue, N. Hirano, R. Yamada, S. Yamasaki, A.
Okamoto, F. Watanabe Nara, K. Nunohara
Geochemical J., 46, 279-285 (2012).

[2] Radioactivity Concentrations of "'l and
B4Cs and ’Cs in River Water in the Greater
Tokyo Metropolitan Area after the Fukushima
Daiichi Nuclear Power Plant Accident

Y.Oura, M. Ebihara

Geochemical J., 46, 303-309 (2012)

[3] Origin of enriched uranium contained in
Japanese atmospheric deposits

Y Kikawada, K. Oda, M. Nomura, T. Honda, T.
Oi, K. Hirose, Y. Igarashi

Natural Science, 4, 936-942 (2012)

[4] Heterogeneous distribution of radiocesium
in aerosols, soil and particulate matters emitted
by the Fukushima Daiichi Nuclear Power Plant
accident: retention of micro-scale heterogeneity
during the migration of radiocesium from the air
into ground and river systems.

K. Tanaka, A. Sakaguchi, Y. Kanai, H. Tsuruta, A.
Shinohara, Y. Takahashi

J. Radioanal. Nucl. Chem., 295, 1927-1937
(2013)

[5] First retrieval of hourly atmospheric
radionuclides just after the Fukushima accident
by analyzing filter-tapes of operational air
pollution monitoring stations

H. Tsuruta, Y. Oura, M. Ebihara, T. Ohara, T.
Nakajima

Scientific Reports, 4:6717, 1-10 (2014)

[6] Determination of atmospheric radiocesium
on filter tapes used at automated SPM monitoring
stations for estimation of transport pathways of
radionuclides from Fukushima Dai-ichi Nuclear
Power Plant

Y. Oura, M. Ebihara, H. Tsuruta, T. Nakajima, T.
Ohara, M. Ishimoto, Y. Katsumura

J. Radioanal. Nucl. Chem., 303, 1555-1559
(2015)

[7] Daily variation of I-131, Cs-134 and Cs-137
activity concentrations in the atmosphere in
Osaka during the early phase after the FDNPP
accident

Z. Zhang, K. Ninomiya, N. Takahashi, A.
Shinohara

J. Radioanal. Nucl. Chem., 303, 1527-1531
(2015)

[8] Solvent  Extraction Behaviors of
Americium(Ill) and  Europium(Ill)  Using
2-Hydroxy-2-methyloctanoic Acid and
2-Hydroxy-2-trifluoromethyloctanoic Acid

Moe Seike, Mai Eguchi, Atsushi Shinohara,
Takashi Yoshimura,

J. Radioanal. Nucl. Chem., 303, 1413-1416
(2015)

[9] Altitude Distribution of Radioactive Cesium
at Fuji Volcano Caused by Fukushima Daiichi
Nuclear Power Plant Accident

T. Saito, Y. Kurihara, Y. Koike, I. Tanihata, M.
Fujiwara, H. Sakaguchi, A. Shinohara, H.
Yamamoto

J. Radioanal. Nucl. Chem., 303, 1613-1615
(2015).

[10] H. Kimura, M. Uesugi, A. Muneda, R.
The situation of Ag and Pu radioisotopes in soil
released from Fukushima Daiichi nuclear power
plants,

J. Radioanal. Nucl. Chem., 303, 1469-1471
(2015)

[11]  Size-distribution of airborne radioactive
particles from the Fukushima Accident

H. Muramatsu, K. Kawasumi, T. Kondo, K.
Matsuo, and S. Itoh

J. Radioanal. Nucl. Chem., 303, 1459-1463
(2015)

[12] A Database of Hourly Atmospheric
Concentrations of Radiocesium (134Cs and
137Cs) in  Suspended Particulate Matter
Collected in March 2011 at 99 Air Pollution
Monitoring Stations in Eastern Japan

Y. Oura, M. Ebihara, H. Tsuruta, T. Nakajima, T.
Ohara, M. Ishimoto, H. Sawahata, Y. Katsumura,
and W. Nitta

Journal of Nuclear and Radiochemical Sciences,
15, 15-26 (2015)

[13] Radiocesium transfer into the fruit of
deciduous fruit trees contaminated during
dormancy contaminated during dormancy.
Mamoru SATO, Daisuke TAKATA, Keitaro

TANOI, Tsutomu OHTSUKI, Yasuyuki
MURAMATSU

Soil Science and Plant Nutrition 61, 156-164
(2015).

[14] Decontamination Effects of Bark Washing
with a High-pressure Washer on Peach [Prunus
persica (L.) Batsch] and Japanese Persimmon
(Diospyros kaki Thunb.) Contaminated with
Radiocaesium during Dormancy.

Mamoru Sato, Kazuhiro Abe, Hidetoshi
Kikunaga, Daisuke Takata, Keitaro Tanoi,
Tsutomu Ohtsuki, Yasuyuki Muramatsu.

The Horticulture Journal Preview, 84, 295-304
(2015)

[15] Observation of attachment ratio of fission
products on solution aerosol

K. Takamiya, T. Tanaka, S. Nitta, S. Itosu, S.
Sekimoto, Y. Oki, T. Ohtsuki
Journal of Radioanalytical
Chemistry, 307, 2227-2230 (2016)
[16] Development of the modified sum-peak
method and its application

Y. Ogata, H. Miyahara, M. Ishihara, N. Ishigure,

and Nuclear



S. Yamamoto, S. Kojima
Applied Radiation and Isotopes, 109, 354-357
(2016)
[17] K. Yumimoto, Y. Morino, T. Ohara, Y.Oura,
M. Ebihara, H. Tsuruta, T. Nakajima.
Inverse modeling of the 137Cs source term of the
Fukushima Dai-ichi Nuclear Power Plant
accident constrained by a deposition map
monitored by aircraft.
Journal of Environmental Radioactivity 164, 1-12
(2016).
[18] Size Measurement of Radioactive Aerosol
Particles in Intense Radiation Fields Using Wire
Screens and Imaging Plates
Y. Oki, T. Tanaka, K. Takamiya, N. Osada, S.
Nitta, Y. Ishi, T. Uesugi, Y. Kuriyama, M.
Sakamoto, T. Ohtsuki
Journal of Radiation Protection and Research,
41(3), 216-221 (2016)
[19] Attachment Behavior of Fission Products
to Solution Aerosol
Sekimoto, Y. Oki, and T. Ohtsuki,
J Radiat Prot Res 41, 350-353 (2016).
[20] Model depiction of the atmospheric flows
of radioactive cesium emitted from the
Fukushima Daiichi Nuclear Power Station
accident.
T. Nakajima, S. Misawa, Y. Morino, H. Tsuruta,
D. Goto, J. Uchida, T. Takemura, T. Ohara,
Y.Oura, M. Ebihara, M. Satoh.
Progress in Earth and Planetary Science 4:2, 1-18
(2017).
[21] Use of a size-resolved 1-D resuspension
scheme to evaluate resuspended radioactive
material associated with mineral dust particles
from the ground surface
M. Ishizuka, M. Mikami, T. Y. Tanaka, Y.
Igarashi, K. Kita, Y. Yamada, N. Yoshida, S.
Toyoda, Y. Satou, T. Kinase, K. Ninomiya, A.
Shinohara
Journal of Environmental Radioactivity, 166,
436-448 (2017)
[22] Rapid isolation method for radioactive
strontium using EmporeTM Strontium Rad Disk
Zhang, Z., Ninomiya, K., Takahashi, N., Saito, T.,
Kita, K., Yamaguchi, Y., Shinohara, A.
Journal of Nuclear and Radiochemical Sciences,
16, 15-21. (2016).

30

103

K. Ninomiya, Z. Zhang, N. Fujita, S. Kakitani, Y.
Yamaguchi, K. Kita, A. Watanabe, H. Tsuruta, A.
Shinohara

"Seasonal variation of radioactive cesium
concentrations in the atmosphere after the
FDNPP accident"
GoldSchmidt2016, Yokohama, Japan, 26 June-1
July, 2016

102

http://www.ied.tsukuba.ac.jp/hydrogeo/isetr/

()

@)

*H25

SHINOHARA Atsushi

60183050

SAITO Takashi

00343616

UESUGI Masaki

00622094

KOJIMA Sadao

20126858

HONDA Teruyuki

30139414

MURAMATSU Hisakazu
40157798

OKI Yuichi
40204094

OTSUKI Tsutomu

50233193
YOKOYAMA Akihiko
80230655
OURA Yasuji
90291567
NINOMIYA Kazuhiko

90512905

YOSHIMURA Takashi

90323336



