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Optimum Remediation Conditions of Vertical Electrokinetic-Flushing
Equipment to Decontaminate a Radioactive Soil
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Abstract

Vertical electrokintic-flushing remediation equipment was developed for the remediation of a radioactive soil
near nuclear facilities. An optimum reagent was selected to decontaminate the radioactive soil near nuclear
facilities with the developed vertical electrokintic-flushing remediation equipment, and the optimum remediation
conditions were established to obtain a higher remediation efficiency. Namely, acetic acid was selected as an
optimum reagent due to its higher remediation efficiency. When the electrokinetic remediation and the
electrokinetic-flushing remediation results were compared, the removal efficiency of 4.6 % and the soil waste
solution volume of 1.5 times were increased in the electrokinetic remediation. When the potential gradient within
an electrokinetic soil cell was increased by two times (4.0 V/cm), the removal efficiencies of Co?* and Cs* were
increased by about 4.3%(Co?* : 98.9%, Cs* : 96.7%). Also, when the reagent concentration was increased from
0.01 M to 0.05M, the removal efficiency of Co?* was increased but that of Cs™ was decreased. Therefore, the
optimum remediation conditions were that the acetic concentration was 0.01M~0.05M, the potential gredient was

4 V/cm, the injection of reagent 2.4 ml/g, and the remediation period was 20days.
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Table 1. Mineralogical composition and properties of the soil near
nuclear facility

Soll properties value
Saturation degree (pH) N
Surface 32.2%(6.9)
10cm depth 27.3%(6.9)
30cm depth 25.4%(6.1)
40cm depth 23.7%(5.9)
50cm depth 24.4%(5.9)
Porosity 0.40
Bulk density 1.57(g/cm?)
Hydraulic conductivity 1.8x10°7 cny/sec

Table 2. Particle size percent of soil near nuclear facility

Sail Class ‘ Sieve No, Diameter % | cumulative %
Clay+8ilt 200 0,075 5.55 5.55
100 015 487 10,42
60 0.25 2,33 12.75

Sand 40 0.425 Codl 216 |

L 20 0.85 8.88 31,04
10 2 21.22 52.26
Gavel .4 4.75 38.93 91.19
2 10 8.81 100.00
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Fig. 1. Schematic diagram of vertical electrokinetic-flushing
equipment
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Table 3. Co?* and Cs* removal efficiency and effluent volume by

vertical electrokinetic-flushing remediation under different treatment
conditions

r° rzL o

N

Reagent Treatment . Removal Eﬁ}uent PO[ZDMI
(Concentration) | time(days) Contaminant efficiency ‘fgﬂu/rg)? gg//é(r?rrf)t

Acetic acid Co(%) 94.2 19,730mL

©.01M) 20 Cs(0%) 3.7 1.6) z
Acetic acid Co(%) 9.3 29,596mL

0.01M) 2 Cs(%) 88.8 2.4 ’
Acetic acid 2 Co(%) 98,9 29,590mL i

(0,01 M) Cs(%) 9.7 2.4)
Acetic acid 2 Co(%) 9.7 29,359mL 4

(0.05 M) Cs(%) 93.6 2.3)
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