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Improvement of Pilot-scale Electrokinetic Remediation
Technology for Uranium Removal

TehE AIAE AT AR R $47] AR 8] A T

Hye-Min Park, Gye-Nam Kim™, Seung-Soo Kim, Wan-Suk Kim, Uk-Ryang Park and Jei-Kwon Moon
Korea Atomic Energy Research Institute, 989-111 Daedeokdaero, Yuseong-gu, Daejon, Korea

shalul, R, A5, R HA], uhe e, BAl
S A T8, Bl ST 2 9899 111

(Received January 25, 2013 / Revised March 14, 2013 / Approved April 22, 2013)

The original pilot-scale electrokinetic equipment suitable to soil contamination characteristics of Korean
nuclear facility sites was manufactured for the remediation of soil contaminated with uranium. During
the experiment with the original electrokinetic equipment, many metal oxides were generated and were
stuck on the cathode plate. The uranium removal capability of the original electrokinrtic equipment was
almost exhausted because the cathode plate covered with metal oxides did not conduct electricity in the
original electrokinetic equipment. Therefore, the original electrokinetic equipment was improved. After
the remediation experience for 25 days using the improved electrokinetic remediation equipment, the
removal efficiency of uranium from the soil was 96.8% and its residual uranium concentration was 0.81
Bqg/g. When the initial uranium concentration of soil was about 50 Bg/g, the electrokinetic remediation
time required to remediate the uranium concentration below clearance concentration of 1.0 Bg/g was
about 34 days. When the initial uranium concentration of soil was about 75 Bq/g, the electrokinetic
remediation time required to remediate below 1.0 Bg/g was about 42 days. When the initial uranium
concentration of soil was about 100 Bq/g, the electrokinetic remediation time required to remediate
below 1.0 Bq/g was about 49 days.

Key words: Pilot-scale Electrokinetic Remediation Equipment, Uranium, Contaminated sail,
Remediation, Metal oxide
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Table 1. Hydraulic parameter of a soil contaminated with uranium g’ s E =
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Parameter Value £ | 25.1 |
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Fig. 2. Radioactivity versus size of a soil contaminated with uranium.
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Table 2. Types and concentrations of metal oxides stuck on cathode plate

Type of metal ion % Type of metal ion %
Zn 0.26 Ni 0.5
Mn 0.96 Cu 0.23
Cr 1.33 Ca 17.3
Ba 0.4 Si 3.27
Mg 8.18 Fe 37.41
Al 23.38 6] 6.78
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Fig. 3. Immersion-washing equipment for removal of metal oxides from
cathode plate;(a) Immersion-washimg equipment, (b) Cathod plate
covered with metal oxides, (c) Immersion-washing of cathode plate

With HNOa.

pH Control =
Plate

Titaniunt DSA
Cathode Anode
Contaminated

Circulation SO
Pump

Fig. 5. 50 L pilot scale electrokinetic remediation equipment ; (L) Original equipment, (R) Impreved equipment.
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Table 3. Uranium removal efficiency and waste-solution volume along remediation elapsed time
Initial . Remediation time Remdual. R.emoval Electric Current Elec.trol).lte:
Rdagent (M) Concentration (days) Concentration efficiency of U (mA/om?) soil ratio
(Ba/g) Y (Ba/g) (%) (mlg)
Nitric acid 25.1 3 16.5 10
(0.01M) 5 12.1 15
7 7.4 15
10 4.7 15
15 1.98 15
22 1.0 15
25 0.81 96.8 15 3.1
50.2 31 0.98 98.1 15 3.8
75.0 42 0.98 98.7 15 4.4
100.2 49 0.97 99.0 15 5.0
Cross Section | Plane |
Initial Conc. : 25.1 Ba/g
Fig. 6. Distribution of residual uranium concentration in soil cell after 25 days remediation.
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