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Summary
A large amount of soils contaminated by radioactive Cs are discharged by the decontamination works after the 

nuclear accident, and there is urgent need for the volume reduction technologies. We have investigated the possibility of 

type clay minerals selectively. One of the important requirements toward practical use is to reduce the radiation dose of 

one is that sand gravel and 1:1 type clay minerals also adsorb Cs ions, and the other is that organic components such 
as humic substances aggregates the soil particles which degrades the separation accuracy. We proposed a physical and 
chemical pretreatment with low environmental burden. Polishing the soil in the low-concentration potassium fertilizer 
strips off the surface of sand gravel and migrates Cs ions to 2:1 type clay from other soil components. In addition, 
mixing with potassium carbonate solution, which is used as food ingredient, dissolves organic polymers in the soil. We 
succeeded to migrate Cs and dissolve humic substances by the treatments. 

Fukushima. The soil can be separated into the low-dose and high-dose portions by separation of 2:1 clay. The low-dose 
soil after the separation achieved the clearance level or the dose that can be used for road materials with 30 cm cover 
soil, which shows the feasibility of effective volume reduction. This technique is prospective as one of the effective 
volume reduction techniques with low environment load.
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Fig.1 提案する汚染土壌の減容化手法の流れ
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2．土壌減容化技術開発の経緯と課題
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3．提案する減容化手法の概要

Fig.1
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Table 1 代表的な粘土鉱物の体積磁化率

-
1 :1 7.0 ×10-4

2 :1 -6.0 ×10-4
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4．土壌の前処理方法の検討
（1）提案するCs 移行と有機物分解の新たな手法
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Fig.2 砂とバーミキュライトの137Cs 存在割合の変化
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（2）炭酸カリウムによるCs の化学的移行
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Fig.3 蒸留水と0.01 mol/L 炭酸カリウム中で振とう後の黒土の粒度分布

Fig.4 仮置き場での土壌サンプリングの様子と実験に用いた土壌
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5．実汚染土壌を用いた前処理と湿式分級の効果の検証

Fig.4

KCl
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Fig.5 物理的・化学的移行処理前後の重量比率と処理前後の線量
 

Fig.6 超電導ソレノイド磁石を用いた
 磁気分離減容化システムの概念図
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6．模擬汚染土壌・実汚染土壌を用いた磁気分離の
効果の検証

（1）磁気分離法を用いた粘土・シルト分の減容化の考え方
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（2） シミュレーションと模擬実験による2:1型粘土鉱物の
磁気分離条件の検討
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B[ T ] Flow Flow(a) (b)

Fig.7 ワイヤー周囲の粒子軌跡計算の結果
 17

Table 2 各磁束密度における分離率の計算値と実測値20）

2 T 82 75
5 T 92 90
7 T 94 97

Fig.8  粘土鉱物混合系からのバーミキュライトの
磁気分離結果20）

粘土混合物
（100％）

カオリナイト
50％

バーミキュライト
50％

磁気分離

カオリナイト
7％

カオリナイト
97％

バーミキュライト
3％

バーミキュライト
93％

捕捉分
（52％）

通過分
（44％）

1

1.219

1.438

1.656

1.875

2.094

2.312

2.531

2.75

3

0.
3 

m
m

0.
3 

m
m

250

S. Nishijima et al.

Table 2
5 T 90 %

2 :1 1:1

75 m
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1:150

Fig.8 20
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（3）実汚染土壌の磁気分離による線量低減効果の検討
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Fig.9 永久磁石による汚染土壌の磁気分離実験

捕捉分通過分

Table 3 磁気分離法による粘土・シルト分（< 75μm）の除染効果

cps/g g
14 2.6
15 2.3

7 0.3
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