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Ozone Pre-Treating Method on Stainless Steel Decontamination
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Abstract: Based on the characteristics that radioactive stainless steel passivation layer is dif-
ficult to decontaminate, we simulate the stainless steel passivation behavior and change the
passivation layer structure by ozone water, making decontamination easier and improving the
decontamination efficiency. The results show that when 304 stainless steel is immersed in
4 mol/L passivation solution for 6 h, an average thickness of passivation layer for 26 ym can
be got. When the passivation stainless steel simulation pollution samples are immersed in
7. 47 mg/L ozone water for 120 min, the passivation layer can disappear. The decontamina-
tion factor of passivition stainless steel simulation pollution samples changes with of ozone
water concentration and oxidation time. The decontamination factor is improved by oxidation
of ozone water for 7. 7 times.
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Fig. 1 Schematic diagram of the ozone oxidation device
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Fig. 2 Image of the passivation layer thickness

by metallographic analyzer(><X1 000)
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Table 1  Oxidation condition with different time

t'/min

ok . . . ,
0 20 40 60 80 100 120 140 160

i ¢'/min »/kPa 0(0:)/(mg » L™1)
Al—A3 10 137.9 7.45
B1—RB3 20 151.7 7. 44
C1—C3 30 151.7 7.49
Dl D3 10 144. 8 7.53
El—E3 50 151.7 7.68
F1—F3 60 131.0 7.69
G1—G3 70 151. 7 7.49
H1—H3 80 131.0 7.10

113 90 137.9 7.33
J1-13 120 137.9 7.46
K1—K3 150 144. 8 7.49

i v(02)=1.5 L/min,v(H,0)=2 L/min

¢(HNOy) =4 mol/L.t=6 h.p(0;) =7.47 mg/L
Pl 3 5L A S A I ) X AS 5 409 0 A0 J28 JBE 8 194 32 1R 0 1 HL 5 A 85 R 2 18T 402 6 (<1 000) (b)

Fig. 3 Effect of oxidation time on stainless steel passivation layer(a) and surface image

of No. H1 stainless steel sample by metallographic analyzer( X1 000) (b)
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Fig.4 Effect of oxidation time
on decontamination factor of the passivation

simulated stainless steel pollution samples
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Fig.5 Effect of ozone water concentration
on decontamination factor of the passivation

simulated stainless steel pollution samples
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Fig. 6 Decontamination factor of the simulated stainless

steel pollution samples in different situation
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