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4.4
Long-term

 Effects

Behavior of Radioactive Cesium in the Environment: 
Adsorption and Fixation by Clay Mineral

Source: From the following website: http://www.maff.go.jp/j/kanbo/joho/saigai/pdf/youin_kome2.pdf (in Japanese)

Long‐term 
Effects

Adsorption and fixation of cesium

Fig. 14 A clay mineral that does not fix cesium 
so much (montmorillonite, etc.)
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A clay mineral that strongly fixes 
cesium (vermiculite, illite, etc.)

[Explanation]
・A clay mineral on its surface has a negative charge and can adsorb cesium and part of the clay mineral can also 

incorporate and fix cesium in itself over time.
・Adsorbed cesium can be absorbed by plants, but once fixed, not so much is absorbed.

Soil components Adsorption of Cs Fixation of Cs
Soil organic matters Strong Weak
Clay minerals (non‐micaceous)
Kaolinite, Halloysite Strong Weak
Allophane, Imogolite Strong Weak to medium
Montmorillonite Strong Weak

Clay minerals (micaceous)
Vermiculite Strong Strong
Illite Strong Medium to strong
Aluminum vermiculite Strong Medium to strong
Zeolite Strong Strong (Note)

(Note) Anchoring power of these components vary depending on production areas and qualities.

[Explanation]
・Soil organic matters and non‐
micaceous clay minerals, such as 
montmorillonite, have weak fixation 
power.
・Micaceous clay minerals, such as 
vermiculite and illite, strongly fix 
cesium.

Table 4

Cesium has a similar chemical property as potassium, etc. (having a positive charge) 

and can be easily adsorbed by clay minerals that have a negative charge superficially. 

Furthermore, some clay minerals have the ability to fix cesium that they have adsorbed, as 

time proceeds. It is known that cesium, once fixed, becomes hardly soluble in water.

Radioactive cesium released into the environment due to the accident at Tokyo Electric 

Power Company (TEPCO)'s Fukushima Daiichi NPS has been adsorbed and fixed by clay 

minerals in soil as time passes and not much has been absorbed into crops (the above 

figure).

In particular, micaceous clay minerals, such as vermiculite and illite, are known to have 

the property to strongly fix cesium (lower table).

Research and studies conducted so far have confirmed a declining trend over time 

in the concentration of radioactive cesium in river water samples collected in Fukushima 

Prefecture, as well as a declining trend over time in the concentration of radioactive cesium 

that flows into rivers from forests, etc.

* Source: Outcome report of the FY2014 project, "Compilation of Data on Distribution of 

Radioactive Materials Released due to the Accident at Tokyo Electric Power Company 

(TEPCO)'s Fukushima Daiichi NPS and Development of Transfer Model" commissioned by 

the Secretariat of the Nuclear Regulation Authority
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