
Goldschmidt2018 Abstract 

 

Novel method to quantify radioactive 

cesium-rich microparticles in the 

environment from the Fukushima 

Daiichi Nuclear Power Plant 

RYOHEI IKEHARA1,  MIZUKI SUETAKE1, TATSUKI 

KOMIYA1, GENKI FURUKI1, ASUMI OCHIAI1, SHINYA 

YAMASAKI2, WILLIAM R. BOWER3, GARETH T. W. LAW3, 
TOSHIHIKO OHNUKI4, BERND GRAMBOW 5, RODNEY C. 

EWING6 AND SATOSHI UTSUNOMIYA1* 

1Kyushu University, Fukuoka 819-0395, Japan 

(*utsunomiya.satoshi.998@m.kyushu-u.ac.jp) 
2University of Tshukuba, Ibaraki 305-8577, Japan 
3The University of Manchester, Manchester, M13 9PL UK 
4Tokyo Institute of Technology, Tokyo 152-8550, Japan 
5The University of Nantes, Nantes 44307, France 
6 Stanford University, Stanford, CA 94305-2115 USA 

 

Highly radioactive cesium-rich microparticles (CsMPs) 

were released from the Fukushima Daiichi Nuclear 

Power Plant (FDNPP) to the surrounding environment 

at an early stage of the nuclear disaster in March 2011; 

however, the quantity of released CsMPs remains 

undetermined. Here we report a novel method to 

quantify the number of CsMPs in surface soils at or 

around Fukushima, and the fraction of radioactivity 

they contribute, which we call “quantification of CsMPs 
(QCP)” and is based on autoradiography. Here, photo-

stimulated luminescence (PSL) is linearly correlated to 

the radioactivity of various microparticles, with a 

regression coefficient of 0.0523 Bq/PSL/h. In soil 

collected from Nagadoro, Fukushima, Japan, CsMPs 

were detected in soil sieved with a 114-μm mesh. There 

was no overlap between the radioactivities of CsMPs 

and clay particles adsorbing Cs. Based on the 

distribution of radioactivity of CsMPs, the threshold 

radioactivity of CsMPs in the size fraction <114 μm 
was determined to be 0.06 Bq. Based on this method, 

the number and radioactivity fraction of CsMPs in four 

surface soils collected from the vicinity of the FDNPP 

were determined to be 48–318 particles/g and 8.53–
31.8%, respectively. The QCP method is applicable to 

soils with a total radioactivity as high as ~106 Bq/kg. 

This novel method is critically important and can be 

used to quantitatively understand the distribution and 

migration of the highly radioactive CsMPs in near-

surface environments surrounding Fukushima. 


