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During the decontamination and decommissioning activities of nuclear installations and facilities, a
large amount of organic wastes including EDTA, citric acid, oxalic acidwhich contain metal ions and
radionuclides are generated. These complex compounds present a difficulty for a solidification, a
possibility of a gas evolution due to a decomposition of the organic matter and a promotion of an
underground migration of radionuclides.

The treatment process for organic wastes must have options such as a complete destruction, reduction
of the offgas volume and associated contaminants and dioxin, free toxic gas, and a low operating time
[1, 2}. So we decided on the MEO (Mediated Electrochemical Oxidationusing Ce(IV), Ag(Il) as a
catalyst) system as an alternative for an incineration process(Fig. 1)[3 ~ 6].

g
X

O A

Fig. 1. Schematic diagram of MEO where using a catalyst Ce(IV), Ag(Il)

- The concentration of EDTA generated during a decontamination of the nuclear installations of a
Nuclear Power Plant was 16 wt.%, its solid contents(ash) of whlch the main metals were Fe, Cu, Mn,
and Ni, was 3 wt.%, and its activity was very low(Co; 1.24 x 107, Cs; 1.14 10”° Bg/ml).

To establish the operating conditions of the pilot-scale system under a constant concentration of
Ce(0.1 M) and HNO3(3 M), some experiments by changing the operating temperature and current
density were carried out. The EDTA wastes were transported into the reactor at a constant rate for 40
minutes. The dissolved organic carbons instead of the EDTA concentrations during the oxidation were
analyzed by a TOC analyzer (LACHAT IL500 TOC-TN).

It is necessary to decrease their concentrations due to a high concentration of EDTA for a treatment
by the MEQ system, so decreased concentrations of EDTA by changing the mole of HNOs; by
considering the concentration of HNOs in anolyte were studied.

- Fig. 2 and Fig. 3 show the concentration of TOC (total organic carbon) remaining in the solution
(EDTA + anolyte) during the oxidation of the EDTA. The initial concentration of EDTA as a TOC
was 254,000 ppm. The figures show that the EDTA was destroyed at the same time as its’ supply, and
after a completion of the EDTA supply the destruction rate of the EDTA (or other organic materials)
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decreased slowly. In Fig. 2, according to an increase of the operating temperature with a constant
current density (3 A), the oxidation of the EDTA progresssd rapidly. The conversion ratio from EDTA
to an inorganic at 60 C, 80 T and 90 C was 76.5 %, 86.8 % and 85.6 %, respect:vely. Also,
according to an increase of the current density with a constant operating temperature (80 C), the
oxidation of the EDTA progressed rapidly. The conversion ratio from the EDTA to an inorganic in 3
A, 5A and 10A was 86.8 %, 85.6 % and 90.2 %. As a result, the current density wes more important
than the temperature for the destruction of the organic wastes because of the production of oxidants.
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Fig. 2. Concentration (TOC) of the residues as Fig. 3. Concentration (TOC) of the residues as
a function of the destruction time according to a function of the destruction time according to
the temperature the current density

On the other hand, it would take a long time to destruct 16 wt.% of the EDTA of which the

concentration is too high for the MEO system. So the concentration of the EDTA by using 3.5 ~ 7.5

M-HNO; could be lowered from 16 wt.% to 2.4 ~ 2.1 wt.%. This means that we could reduce the
treatment time by 1/6 times.

- A waste treatment system by using an electrochemical oxidation (MEO, Mediated Electrochemical

Oxidation) was installed at KAERI(Korea Atomic Energy Research Institute) for a trea'ment of the
radioactive organic wastes (EDTA, TBP/Dodecane, etc.) generated during the decontamination activity of
the nuclear installations in a Nuclear Power Plant.

As a results, by analyzing the dissolved organic carbons with a TOC analyzer, thz conversion ratio

of the EDTA to an inorganic and CO; was 76.5 % at 60 C and 3 A, and 90.2 % at 80 C and 10
A, respectively. It was found that we could lower the concentration of EDTA from (6 wt.% to 2.4 ~

2.

1 wt.% by using 3.5 ~ 7.5 M-HNO; to reduce the treatment time by 1/6 times.
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