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Abstract 

 In March 2017, the accident at the Fukushima Daiichi Nuclear Power Plant (FDNPP) will have 
reached its sixth anniversary. During this time, a considerable amount of both time and money has 
been directed into (i) the analysis of the nature of the contamination and (ii) its remediation from 
the environment that surrounds the plant. Despite this lengthy period of time since the INES Level 
7 rated incident, limited attention has focused on the more longer-lived and chemically toxic 
species such as the actinides of U and Pu – focusing more on the isotopes of the highly-volatile 
fission product of cesium (and also iodine). This work seeks to provide valuable information on 
these frequently-forgotten radionuclides, their dispersion within the environment as well as their 
behaviour through high-resolution imaging methods.  
 
By analysing a large number of above-ground samples obtained from a range of sites in the region 
to the west of the Fukushima nuclear plant (using high-resolution scanning electron microscopy) a 
trend in the size of the observed material was witnessed. With increasing distance from the plant, 
the average particle size (including uranium-material) is seen to decline considerably, suggesting 
strongly that particle fragments encountered in the affected region orginiate in response to the 
Fukushima incident, and not other potential emission sources.  
 

 
Figure 1: Size dependency of material with distance radially outwards from the FDNPP.  

 
Through the application of high-resolution transmission electron microsopy (HR-TEM) and 
synchrotron radiation micro x-ray absorption spectroscopy (SR-μXAS), the structure and 
compositon of a number of these fragments composed of a high proportion of uranium have been 
studied. These particles, each micron / sub-micron in maximum dimension were individually 
extracted from their supporting groundmass of organic leaf-litter and moss using a micro-
manipulator setup installed within a variable-pressure scanning electron microscope1. The use of 
these two contrasting techniques both support the sourcing of this material from the FDNPP, with 
synchrotron radiation spectroscopy confirming the uranium to exist with a composition / oxidation 
state akin to spent nuclear fuel. 
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