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Immobi lization of radioactive cesium in fly ash using nano-sized metallic coating
dispersing
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In this work, the capability of nanometallic Ca/Ca0 methanol suspension in
removing and /or immobilizing stable cesium (133Cs) and radioactive cesium species (134Cs and 137Cs) in
contaminated fly ash was investigated. After a first methanol and second water washing yielded only 45%
of 133Cs removal. While, after a first methanol washing, second solvent with nanometallic calcium Ca/Ca0
methanol suspension yielded simultaneous enhanced removal and immobilization about 99% of 133Cs. SEM-EDS
analysis revealed that the mass percent of detectable 133Cs on the fly ash surface recorded a 100%
decrease. When real radioactive Cs contaminated fly ash (containing the initial 14,040 Bg/kg 134Cs and
137Cs cumulated concentration) obtained from burning waste from Fukushima were reduced to 3,583 Bg/kg
after the treatment with nanometallic Ca/Ca0 methanol suspension. Elution test conducted on the treated
fly ash gave 100 Bg/L total 134Cs and 137Csconcentration in eluted solution.
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Table 1 Simpleor crossextraction of **Cs-contaminated fly ash®”
1* extraction (mg/L)° 2" extraction (mg/L)°

solvent concentration Water methanol nMCaS°®

Water 0.232 +0.02 0.255 +0.01 NAS NA'
Methanol 0.554 +0.01 0.873+0.12 1.867 £ 0.11 1.900+0.2
Methanol 0.472 +0.03 0.690 + 0.04° 1.806 +0.22 NA'

nMCaS 0.455+£0.07 0.513 £0.001 NA' 1.889 £ 0.1
2M NaOH 0.312 +0.02 0.310 £ 0.01 NAS NA'

®Total concentration of '**Cs in the solution, after acid digestion of untreated fly ash was 1.92 mg/L.,

PExtraction time: 4 h, “Mean + standard deviation(n = 3), dCumulative 1* and 2™ extraction, *®1MCaS:

nano-metalllic calcium solution, 'NA: not accounted, %Extraction time: 2 h.
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