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ABSTRACT

A study was performed to develop the chemical decontamination process, which 1s effective in removing the radioactive cor-
rosion praducts with large amounts of Ni and Cr The dissolution characteristics of decornlaminalion agents and the malerial
integiity of disk arm holder with Type 304 stainless sleel werc cxammed in lugh tempetalure conditions and the results have
been compated wilh low temperature decontamination process, Dissolution tosts revealed that oxides on disk arm holder had a
spinel-type structure in the toim of Feq 7NigsCrygO,. In Lhe dissolutson steps, component metals were disselved fast from the
oxide in he carly slage. while were dissolved very slowly in the later slage. This might be caused by reduction in metal con-
centration in the near surface of the oxide and by precipilation of reaction by-product, MO, which prevents reactants i solution
lrom diffusion to the oxide surface. The average DF(Deconlamination Factoi) after & chemical decontammation, consisting of
3 oxidairon-reduction steps, was 73 and an improved DF, of 150, was observed when a ultrasomic treatment was applied affer
a chemical deconlaminalion, since the corrosion oxide become solt by the dissolution of grain boundary and crack of the oxide
during chemical decontamination process. High temperature deconlaminalion process showed remarkable improvement n
decontamnation effectiveness compared with traditional low temperature process. An examination of carrosion rales monitored
during the decontamination using corrosion coupons, showed that all process reagents caused mimmal corrosion(Type 304 stain-
less stesl = 17 % 107 mil Inconel 600: 6.6 > 107 mul, Stellite-6: 1.2 % 107 mil).
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Table 3. Activity m deconiamination solution measured by
MCA m esach decontamunation step

Decontamination Radioactivity

step pH | Nuchdes Wi/
Co80 | 120 1075 £ 65%
Cs-137 132 % 107 + 42%

Ist oxidation 123

Ru-106 {328 ¥ 107° + 156%
8b-125 | 183 % 107* & 1.9%
Co-38 | 239> 107 £ 1 7%
CO-60 | 106 > 107 £ 0.6%

15t reduclon 41 M 839 % 107 + 4 8%

Zn 3.84 2 107 + 71%
Co-38 | 3.29 1075 + 23.0%
Co-60 | 2.04 > 107 & 4.3%
Cr-51 7.07 % 107° & 55.6%

2nd oxddubon 123 Cs-137 | 485> 1070 &+ 8.1%

Mn54 | 1.03 3 107 £ 7.1%
Ru 871 > 1078 £ 48,1%
Sh 916 > 1077 & 18.3%

Co-58 3.55 % 107 £37%

‘/ r 2Znd reduction | 4.0 Co-60 | 293 > 107 0 65
00012 E ' Mn 200 X 107 £ 71%
voma . Zn 1.23 % 107 £ 102%
9 gaoa ] Co-38 | 320 x 107 + 6.3%
o ooos ] 3rd oxidaton / | _ . | Co80 | 373 x 107 £ 07%
b oo04 1 destrucuon 2 Mn 276 2 107 £ 8.8%
o002 / \ . Zn 137 % 1074 + 147%

0 DOoND
a
Tlme, hr

Fig. 8. Actaity . decontanumation solution measured by
scaler rate meler and MCA (-~ accumulated, — mea-
sured).
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Co-58 1700 % 107 + 9.4%

Co60 | 7.68 X 107* = 1.2%

3rd reductien | 3.3 Mn-54 | 871 = 1070 = 6 8%
Sb 1.54 % 107 = 39.1%

zn 314 % 107 + 150%
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