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Abstract — A fundamental study on the melt decontamination of metal wastes generated by dismantling the nuclear
facility, the melting of metal wastes such as stainless steel and carbon steel have been carried out to investigate the dis-
tribution phenomena of the radioisotopes such as ®*Co and '*’Cs into the ingot, slag and dust phases by using the var-
ious slag types, slag concentration and basicity in an arc furnace. The *°Co remained homogeneously in the ingot phase
above 90 % and it was barely present in the slag below 10 %. The effect of the slag composition on the distribution for
Co-60 was not considerable, but a basic slag former with high fluidity showed effective. '3’Cs was completely elimi-
nated from the melt of the stainless steel as well as the carbon steel and distributed to the slag and the dust phase.
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Fig. 1. Schematic of the electric arc furnace.

1. Reactor chamber 9. Vacuum pump

2. Graphite electrode 10. Filter bank

3. Copper electrode 11. Emission monitor

4. Copper crucible 12. Radiation monitor

5. Power supply 13. Viewport

6. Stepper motor 14. Cooling water jacket
7. Air compressor 15. Control box

8. Argon gas

(inert gas)E THUE 4 Stk HE AI~FE Prefilter-HEPA-
Charcoal-HEPA ZE|F FAH 0] Qo] A w7171~ 2 ¢4 A

2] & =S Siivh

Aol ARG AJEE AAFE] AldolA] URbA o 2ol SUS
30417} ©47S BEISIch FAI7F 1 mmel SUS 30413} kA7)
T4 10 mmx 10 mme] F7]E FH]31e] SUS 304L A eIA
£ 9Co-54 By/g, ¥'Cs-39 By/g®, ©47 A8 9Co-62 By/g,
1¥7Cs-39 Ba/g= 500 g2 555 AlHE 2A1A 5 kel &
At 5, EUl 24, s, Sl 3l wE HA 884
& 2L gslr] f1st Ade sk 852 2318 Table 1
of =33t w4 889 Sl 1] TEE £ o] o] FolA=
Al sl 858 2% 8871 TO=E AlFtE ETof Fof
TR AR o, 35 §5A9) sHtel EAske £daE
10 ml §5°] EF AF AlE87]el 2% Ju= JdYFE AFAS
F 1% AZvHE(Ge) HE717F A2 MCA (multi channel
analyzer)s AMESHO] WAlks S8 SASISITH W7 7kt
S]] defl AA%557173A17] (continuous emission monitoring)2} 1
AP35 7] (radiation monitoring system)s A * HiEA|ZTE.
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Table 1. The test condition for the melting of contaminated metal waste

Slag composition (%)

Specimen g Ca0  ALO, Others  oasiclly
50 30 20 0.52
40 40 20 0.82
30 50 20 1.28
10 50 40 1.59
SUS 304L" No slag
40 10
30 20 CaF,
20 30 (50)
10 40
50 30 20 j 0.52
40 40 20 - 0.82
30 50 20 - 1.28
10 50 40 - 1.59
Carbon
steel™ 30 40 10 Fe,04(20) -
80 4 2 B,0; (14) -
Fe,052.9
38.1 41.1 14.1 M;03E3.8; -
No Slag

*spikied radioisotope : ®°Co-54 Bq/g, '¥"Cs-39 Bg/g
**spikied radioisotope : °°Co-62 Bg/g, '¥’Cs-39 Bg/g
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Fig. 2. The distribution of ®*Co on slag former in carbon steel.
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Fig. 3. The distribution of ®Co with CaF,-Ca0-ALQj; slag in SUS 304L.
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Fig. 4. The distribution of **Co on the basicity in SUS 304L.
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Fig. 5. The partitioning of ®’Co on the basicity in carbon steel.
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Fig. 6. The distribution of ¥’Cs on the slag type in carbon steel.
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Fig. 7. The distribution of ¥'Cs with CaF,-CaO-ALQj slag in SUS 304L.
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Fig. 8. The distribution of ¥’Cs on the basicity in carbon steel.
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Fig. 9. Homogeneous distribution of the “’Co in the ingot phase.
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