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A Study on the Decontamination Petformance of Cesium by Soil
Washing Process With Flocculating Agent
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Radioactive substances, especially *’Cs discharged in the course of Nuclear Power Plant Accident or maintenance of power
plants, cause contamination of the soil. For habitation of residents and reuse of industrial land, it is inevitably necessary to
decontaminate the soil. This study examines a soil washing process that has actually been used for washing of radioactive-
contaminated soil. The soil washing process uses a washing agent to weaken surface tension of the soil and cesium, separat-
ing cesium from the soil. In this study, in order to raise the efficiency of the process, a flocculating agent was added to the
washing water to remove fine soil and cesium. The cesium concentrations before and after applying the flocculating agent
to cesium solution were measured through ICP-OES. When using 0.1 g of J-AF flocculating agent in the experiment, the
maximum Cs removal performance was approximately 88%; the minimum value was 67%. Species combinations between
cesium and soil were predicted using Visual MINTEQ Code; the ability to reuse the washing water or not, and the removal

rate of the fine soil, determined via measurement of the turbidity after applying the flocculating agent, were determined.
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Table 1. Application case of soil washing (Korea)

Soil Washing process (0.05 mR-h") %Co (Removal rate) ~ *’Cs (Removal rate)
Citric Acid 0.05 M, 3 times repeated decontamination (0.063~1.0 mm) 62.1% 13.8%
Citric 0.05 M+Ammonium sulfate 0.2 M, 3 times repeated decontamination (0.063~1.0 mm) 61.8% 40.6%
Citric 0.05 M+Ammonium Nitrate 0.2 M, 3 times repeated decontamination (0.063~1.0 mm) 60.7% 38.8%
Citric 0.05 M+Ammonium Potassium Oxalate 0.2 M, 3 times repeated decontamination (0.063~1.0 mm) 35.8% 3.1%

Table 2. Application case of soil washing (USA)

Pre-Treatment Post-Treatment Amount of Soil

Site Radionuclide activity activity Treatment Volume Reduction
226
Montclair-West 23;{;
Orange, New my 40 pCi/g 11 pCi/g 323,000 yd® 54%
Jersey,1996 20T},
Ok Ridge National s Not available Not available 25.5 tons 70%
Brunei Site, Texas U, Ra 70 ppm (U) 20.7(U) 22,800 tons 99%
22Th 34 pCi/g (Th) 1 pCi/g (Th)
Masm";‘i S‘J‘Efsr?md 2Ra 8 pCi/g (Ra) 1 pCilg (Ra) 8,000 tons Not Available
s NEW Jersey By 7 pCilg (U) 1 pCi/g (U)
Newpark 26 : : 0
Environment, Texas Ra 100-700 pCi/g <5pCi/g 2,700 drums 95%
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Table 3. Components of flocculating agent

A1203 SiOz F6203 CaO MgO KzO Nazo SO3 Cl OH

21.74 0.12 18.75 18.01 8.13 2.12 11.62 6.29 0.13 13.08
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Fig. 1. Particle Size Analysis of flocculating agent (J-AF).
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Fig. 2. Flocculating agent removal rate performance for each
Cs concentration.
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Fig. 3. Flocculating agent removal rate performance over time.
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Table 4. Soil CEC of Gochang-gun, Jeollabuk-do

Soluble Cation and Anion(Cmolc/kg)

K Ca Mg

0.3 24 1.2

Concentration of Anion(mg/kg)

Cl NO, PO, SO,
536 374 18.4 1,068

Table 5. Cs and Soil Species combination predict of by Visual MINTEQ

% of total

Component Concentration Species name

8.433 Cs+1
(0.1 mmol) 15.417 CsSO,
28272 CsNO,

8.605 Cst1

Cotl 47.946 CsCl
(1 mmol) 15.230 CsSO,
28219 CsNO,

8.801 Cs+l

st 48.014 CsCl
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9.431 Cst1

Cotl 48.172 CsCl
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27.943 CsNO,
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oo 48271 CsCl
(10 mmol) 13.595 CsSO,
27.502 CsNO,

(Cation Exchange Capacity)Z ppm @92 Akt
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Fig. 4. Comparison of ICP-OES and Visual MINTEQ Code*Turbidity.
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