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ol §-§Z2 AN A EF U F HVIED §65%

Byung-Youn Min*, Pyung-Seob Song, Jun-Hyung Ahn, Wang-Kyu Choi,
Chong-Hun Jung, Won-Zin Oh and Yong Kang*
Korea Atomic Energy Research Institute, 150 Duckjin-dong, Yuseong-gu, Daejeon
*School of Chemical Engineering, Chungnam National University, Daejeon 305-764, Korea

bymin@chol.com

NP, 9, ¢EF, HS, AT, 29, % &
ARG AT, BN FAT 91T 15087
* FdtisE setgea, g $4T 35 22084

(Received October 4, 2005 / Approved November 22, 2005)
Abstract

The characteristics of the aluminum waste melting and the distribution of the radioactive
nuclides have been investigated for the estimation on the volume reduction and the
decontamination of the aluminum wastes from the decommissioning of the TRIGA MARK 1I and
I research reactors at the Korea Atomic Energy Research Institute(KAERI). The aluminum wastes
were melted with the use of the fluxes such as flux A : NaCl-KCI-NagAlFg, flux B : NaCl-NaF-KF,
flux C : CaF,, and flux D : LiF-KCl-BaCl, in the DC graphite arc furnace. For the assessment of
the distribution of the radioactive nuclides during the melting of the aluminum, the aluminum
materials were contaminated by the surrogate nuclides such as cobalt(Co), cesium(Cs) and
strontium(Sr). The fluidity of aluminum melt was increased with the addition of the fluxes, which
has slight difference according to the type of fluxes. The formation of the slag during the
aluminum melting added the flux type C and D was larger than that with the flux A and B. The
rate of the slag formation linearly increased with increasing the flux concentration. The results of
the XRD analysis showed that the surrogate nuclide was transferred to the slag, which can be
easily separated from the melt and then they combined with aluminum oxide to form a more
stable compound. The distribution ratio of cobalt in ingot to that in slag was more than 40% at all
types of fluxes. Since vapor pressures of cesium and strontium were higher than those that of the

host metals at the melting temperature, their removal efficiency from the ingot phase to the slag
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and the dust phase was by up to 98%.
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1. Reactor Chamber 2. Graphite elecirode - 3. Copper electrode
4. Copper crucible 5. Power supply 6. Stepper motor
7. Air compressor 8. Argon gas 9. Vacuum pump

10. Filter bank 11. Emission monitor 12. Radiation monitor

13. Viewport 14. Cooling water jacket 15. Control box

Fig. 1. Schematic of the electric arc furnace.

Table 1. The composition of flux agents and experimental conditions.

Composition of flux agents

A : NaCl, KCl, NasAlF;, B : NaCl, NaF, KF, C : CaF,, D : LiF, KCl, BaCl

Surrogate nuclide (0.1wt%)

CoCl, - 6H,0, CsCl, SrCl, - 6H,0

Flux weight (wt%)

3,5,7,9

Melting time(min)

3
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Fig. 2. Typical examples of XRD analysis for the slag.
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Fig. 3. Effect of the flux concentration on the formation of
the slag.
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Fig. 4. Effect of the flux concentration on the distribution
of cobalt in the ingot & slag phases.

Fig. 5. Effect of the flux concentration oﬁ the distribution
of Cesium in the ingot & slag phases.
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