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EXAFS analysis of cesium in the sediment at Akagi Onuma 
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1   Introduction 

In the Lake Akagi Onuma, exceeding radioactivity of 

cesium over the standard value had been still detected 

from the lake water and aquatic lives due to the 

Fukushima Daiichi Nuclear Power Plant accident. 

Currently radioactivity of water decreased under the 

standard value, but a decreasing trend of the radioactivity 

of cesium of the lake was being slowly after 2015.  

Since the continuous survey of the lake shows that 

dissolved Cs is dominant of radioactivity at a bottom of 

lake, we think that radioactive cesium might be eluted 

from bottom of lake sediment. Thus, in order to elucidate 

releasing mechanism of cesium from the sediment, we 

have investigated the local structure of cesium in 

sediment by EXAFS. 

2   Experiment 

We have collected the lake sediments in each depth 

fraction by the core sampler at central points of Akagi 

Onuma. Samples were freeze-dried, cut every 1 cm or 2 

cm and milled with a mortar.  

Samples in the environment can not be used as such for 

EXAFS experiments, thus 1M CsCl solution was added to 

lake sediment and stirred for 1 hour, precipitated for 1 

hour to 24 hours to adsorb cesium, filtrated from the 

liquid and dried. EXAFS measurement was carried out at 

High Energy Accelerator Research Organization Photon 

Factory BL-27B, in transmission mode, using CsLIII- 

absorption edge. 

3   Results and Discussion 

Radioactivity of cesium in the lake sediment tends to 

gradually decrease until the depth of 20 cm from the 

surface of the bottom, but radioactivity of that in deeper 

than 20 cm has been scattered. Cesium dissolved in water 

is bonded via oxygen of 8 water molecules. In addition, 

cesium ion specifically adsorbed by clay minerals such as 

layered silicates forms much stabilized as an inner-sphere 

complex than hydrated state in solution.  

Figure 1 shows that structure functions of Cs adsorbed 

sediments in each fraction, compared with that of Cs 

adsorbed in one of clay minerals. The peak of the first 

neighbor is a bond with oxygen of hydrated water, i.e.,2.8 

Å. The peak of the second neighbor is considered to be 

oxygen of the clay minerals, i.e., 4.1Å. The coordination 

number of second neighbor of sediments with high 

radioactivity was higher than that of sediments with low 

radioactivity. It is found that the identification of second 

coordination is closely related to radioactivity. 

Fig. 1: Structure functions of Cs-adsorbed sediments and 

clay mineral in wet sample. 
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