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Summary
Among the waste and removed soil, which were contaminated by radio-cesium from the accident of Fukushima 

Daiichi Nuclear Power Station, incineration residue produced from temporary incinerators in the Special 
Decontamination Area is scheduled to be treated in Volume Reduction Facilities from March of 2020, where thermal 
treatment to evaporate and concentrate radio-cesium is performed. The main product of thermal treatment is molten 
slag with a limited concentration of radiation and is planned to be reused. The by-product is highly radioactive fly ash 
and various researches have been made for its treatment. However, since the final disposal method is not decided yet, 
it is necessary to compare and evaluate quantitatively the mass / volume and radioactivity of the products, in order to 
study the effect of further volume reduction and the suitable treatment methods. 

Therefore, a calculation method for the mass balance of volume reduction process was developed and some trial 
calculations were made. For example, feeding 460,000 tons of incineration residue with 33,000 Bq/kg and using 
operation parameters obtained from literature investigation, 960 tons of disposal waste with 15 million Bq/kg was 
produced, which was 1/500 of mass reduction. Further mass reduction may be expected if higher performance 
adsorbent is used. As for lower radioactive materials, 560,000 tons of molten slag with 1,400 Bq/kg from thermal 
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treatment, 20,000 tons of washing residue with 36,000 Bq/kg from washing treatment, and 580,000 tons of wastewater 
with 260 Bq/L from adsorption treatment were produced. When the target radioactivity was set as 8,000 Bq/kg to 
washing residue and 90 Bq/L to waste water, the required cesium elution percent and cesium adsorption percent were 
99% and 99.6% respectively.
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和 文 要 約
福島第一原発事故に由来する放射性セシウムに汚染された廃棄物や除去土壌のうち、除染特別地域内の仮設焼却炉などから

発生する焼却残渣に対しては、熱的に溶融して放射性セシウムを揮散させる熱処理が 2020年 3月から開始される。その生成物

であるスラグは放射能濃度が低く再生利用が想定されているが、副産物である飛灰は放射能濃度が高く、最終処分に向けた様々

な研究開発が進められている。ところがその処分方法は未定であり、飛灰をさらに減容化する場合の処理技術や生成物の処分

方法を検討するためには、プロセス全体での発生物の物量と放射能濃度を定量的に把握する必要がある。そのため、熱処理と

飛灰洗浄を含む減容化プロセスのマスバランスの計算方法を開発した。例として、3.3万Bq/kgの焼却残渣 46万tを処理対象物

として試算したところ、1500万Bq/kgの廃棄体 920 tが得られ1/500 の減量化となった。一方、熱処理から1,400 Bq/kgのス

ラグ 56万t、洗浄処理から 2.0万Bq/kgの洗浄残渣 3.6万t、吸着処理から 260 Bq/Lの洗浄廃液が 58万t発生した。また、

洗浄残渣と洗浄廃液については放射能濃度の仮の目標値をそれぞれ 8,000 Bq/kg、90 Bq/Lとすると、Cs溶出率 99%、Cs吸
着率 99.6%が必要との結果が得られた。




