
粘土鉱物の添加が土壌中における放射性セシウムの存在形態に与える影響

Effects of addition of clay minerals on the existing state of radiocesium

in soil

 
*本間 雄亮1、濱本 昌一郎1、二瓶 直登1、小暮 敏博2、西村 拓1

*Homma Yusuke1, Shoichiro Hamamoto1, Naoto Nihei1, Toshihiro Kogure2, Taku Nishimura1

 
1. 東京大学大学院農学生命科学研究科、2. 東京大学大学院理学系研究科

1. Graduated School of Agriculture and Life Sciences, The University of Tokyo, 2. School of Science, The University of

Tokyo

 
The accident at the Fukushima Daiichi nuclear power plant occurred in 2011, resulting in contamination

of agricultural fields by radioactive substances such as 137Cs (RCs). Potassium (K) fertilization is typically

considered as an effective countermeasure for reducing RCs uptake by plants. However, in case of

pasture, K fertilizer application results in increase of K concentration in the grass, causing a metabolic

disease for cattle known as grass tetany. Therefore, alternative countermeasures for reducing RCs uptake

are required in the pasture polluted by RCs. In this study, we investigated the effect of clay minerals on

the RCs behavior in grassland soil. 

 

Soil samples were taken from a grassland polluted by RCs at the surface layer (from 0 to 5cm) in

Fukushima prefecture. Zeolite and weathered biotite were selected as clay minerals. Incubation was

conducted in a constant temperature (25℃) room. The clay minerals were added at 1, 5 and 10% per 50

g dried soil. Incubation duration was 7, 28 and 258 days. Soil moisture was adjusted to 86% and 120%

mass water content. Effect of drying-wetting cycles was also examined. 

 

For drying-wetting cycle, the soil was repeatedly incubated under room temperature (25℃) and 50℃ for

48 hours at each temperature condition. After drying, the samples were rewetted to be mass water

content of 120%. 

 

After the incubation, 1M ammonium acetate was added to be dry soil: solution ratio of 1:4, and shook for

6 hours. Suspension was filtered by 0.45μm membrane filter. Cs concentration (denoted as

exchangeable Cs, Ex-Cs) in the filtrates were measured by a Ge semiconductor detector. 

 

To confirm adsorption of RCs on weathered biotite, after the incubation, soil sample was washed, sieved

and collected weathered biotite larger than 5 mm. Obtained weathered biotite was fixed on the paper and

placed in contact with an imaging plates (IP) for 7days. The IP image was scanned to detect radioactive

substances. 

 

With increasing in amount of clay minerals added to the RCs polluted soil samples, the concentration of

Ex-Cs decreased where more decrease in Ex-Cs was observed for the sample at higher water content.

Incubation period had no effect under the constant mass water content condition. 

 

After the incubation under drying-wetting cycles for 28 days (7 cycles), the sample applied weathered

biotite showed more reduction in the concentration of Ex-Cs as compared to that of the zeolite. Number

of drying-wetting cycles, and thus incubation period, had an effect on RCs behavior. 
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IP image suggested radioactive substances could have transferred from the soil to weathered biotite. 
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