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Micaceous minerals derived from aeolian dusts control the radiocesium retention in
Japanese Andosols
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Factors controlling the abilities of Andosols to retain radiocesium (RCs) were
assessed. The radiocesium interception potentials (RIPs), mica K contents, and quartz contents were
determined in the silt and clay particle fractions of soils from agricultural fields in areas
representative of Japanese Andosols. The oxygen isotope ratio (& 180) in the quartz isolated from each
particle fraction was determined to identify the origin of the quartz in each soil sample. The RIPs and
mica K contents in each fraction positively correlated, indicating that the abilities of the soils to
retain RCs were mainly controlled by the micaceous mineral contents. The mica K content was proportional
to the quartz content in the <20 p m particles, and the mean & 180 in the quartz was similar to those in
Chinese loess, indicating that the abilities of Andosols to retain RCs are largely controlled by
micaceous minerals originating in aeolian dust.

XRD



RCs

RCs

RCs

2 20pm

RCs

Andosol

RCs

RCs

RCs

RCs

RCs

RCs

RCs

RCs

RCs

RCs

RCs

RCs
RIP
180
23
2 20um Q2 pum
1
17
2013 5 2014 11
2 20um
Q2 pum
RCs
RIP RIP
137C S
X
XRD
X SEM-EDX
Jackson
K
<20 gpm
5 0
15-17%o0
VG SIRA12
RIP

1.7+ 0.8 mol kg*

2.6+ 1.3 mol kg™

RCs
XRD

SEM-EDX



RIP

p<0.01
RCs
15%eo

RCs

4.98 g m? year™
1 5gm? year

RIP 4.99+ 1.77 mol
kg™( 2.22 9.39 mol kg™) 12.2+
5.11 mol kg™ 5.54 22.2 mol kg*

RIP
K p < 0.01

RIP
RIP
RIP
RCs

RCs

RCs

3
1 Atsushi Nakao, Akira Takeda, Sho
Ogasawara, Junta Yanai, Oki Sano, and
Toyoaki Ito, Relationships between paddy
soil radiocesium interception potentials

and  physicochemical properties in
Fukushima, Japan. Journal of
Environmental Quality, vol 44,
p780-788, 2015.
DOI: 10.2134/jeq2014.10.0423

2 Atsushi Nakao, Sho Ogasawara, Oki Sano,
Toyoaki Ito, and Junta Yanai, Radiocesium
sorption in relation to clay mineralogy of
paddy soils in Fukushima, Japan. Science
of the Total Environment, vol
468-469, p523-529, 2014
DOI: 10.1016/j-scitotenv.2013.08.062

3 Sho Ogasawara, Atsushi Nakao, Junta
Yanai, Radiocesium Interception Potential
(RIP) of smectite and kaolin reference
minerals containing illite (micaceous
minerals) as impurity, Soil Science and
Plant Nutrition, vol 59, p852-857.
DO1:10.1080/00380768.2013.862158

6

RIP
2014
2014 9 11
2 Nakao, A., Ogasawara, S., Sano, O.,
Ito, T. and Yanai, J. Relationship between
radiocesium interception potential of
paddy soil clays in Fukushima and their
clay mineralogy. 20th World Congress of

Soil Science, 2014 6 9 ,Jeju,
Korea.
3
2014 2014



2014

o

@

®

K
2014 2014
1 20
2013
2013 9 13
0
0
0

NAKAO, Atsushi

80624064

3

21



