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Summary
In the Fukushima Dai-ichi NPP accident, large amounts of volatile radioactive nuclides, such as 131I, 134Cs and 137Cs, 

were released to the atmosphere and huge areas surrounding the nuclear site were contaminated by the radioactive 
fallout and a large amount of contaminated waste was generated. A treatment technology is required to recover Cs from 

adsorption coagulation-sedimentation process as the contaminated plant-based waste treatment technology was discussed. 
In the experiment, as the plant-based waste, simulated contaminated plant-based waste containing non-radioactive cesium 
was used. Transfer rate of cesium to the liquid phase by the hydrothermal treatment was 86.9%. This test showed that the 
hydrothermal treatment is effective for the decontamination of polluted plant-based waste. Furthermore, by washing the 
solid phase with distilled water after hydrothermal treatment, the transfer rate of cesium to the liquid phase is improved, 
up to 96.6%. Moreover, the adsorption coagulation-sedimentaion was carried out to its liquid phase containing cesium. 
The almost whole amount of cesium, 99.7%, was recovered. Although the experiment of actual polluted plant-based waste 
containing radioactive cesium needs to be conducted, the experimental results suggest that the cesium recovery process 
combining the hydrothermal treatment process using subcritical water and the adsorption coagulation-sedimentation 
process can be effective for the removal of Cs from contaminated plant-based waste.
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Fig.1 水熱処理・吸着凝集沈殿処理による汚染植物系廃棄物からの Cs の分離・回収プロセス

汚
染
植
物
系
廃
棄
物

吸
着
凝
集
沈
殿
処
理

沈
殿
物
回
収

加
熱
・
減
容

ゴ
ミ
等
の
除
去

固
化
体
処
分

固
相
洗
浄

水
熱
処
理

粉
砕

処理後の植物系廃棄物

上澄水
リサイクル利用
あるいは排水

液相排水

洗
浄
後
液
相

①汚染物質収集・前処理
② 汚染物質からの
セシウムの液相
への溶出

③ 液相からの
セシウム回収

④ セシウム沈殿物
の減容・安定化

200

H. Takahashi et al.

3
30

1

8,000 Bq/kg

2

1,000  m3

3, 4

Cs

5

Cs
1300

67,300 Bq/kg
2

6

200
260 1.6 4.7 MPa

Cs Cs
Cs

7, 8

Cs

Cs

Cs

9

Cs



©Journal of the Society for 

Remediation of Radioactive 

Contamination in the Environment
Fig.2  水熱処理による植物系廃棄物からの Cs 分離試験および

吸着凝集沈殿処理によるCs の回収試験のフローチャート
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（1）水熱処理による植物系廃棄物からの Cs 分離試験
a）模擬汚染植物系廃棄物試料の作製
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Fig.3 水熱処理装置概要図
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3．実験結果および考察
（1）水熱処理による植物系廃棄物からの Cs 分離特性
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Fig.4  水熱処理温度T [℃]と液相への
Cs 移行率D [%] の関係

Fig.5  水熱処理時の模擬汚染植物系廃棄物に対する処理水の
固液比R [-]と液相への Cs 移行率D [%] の関係
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Fig.6 凝集沈殿処理前後の写真

Table 1  吸着凝集沈殿処理前後の液相の Cs 濃度 [mg/L]
および Cs 回収率Ｅ[%]

Cs Cs Cs

C0 [mg / L] c [mg / L] E[%]

7.5 0.021 99.7

(a) (b)
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（吸着剤投入後）

凝集沈殿処理後
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