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Abstract

Ultrasonic decontamination of the type 304 stainless steel specimen loosely contaminated with
Eu:0s3 powders was investigated. Decontamination factors (DFs) by the three kinds of ultrasonic
media such as water, pure PFC (Perfluorocarbon, C7Fis) and a mixed solution of 99.9 vol% PFC
and 0.1 vol% anionic surfactant were determined. The determined DF values were 20, 50 and 200,
respectively. This significant difference in the decontamination factors for the different
decontamination solution was well explained by the surface tension of the media as well as the
interaction between the positively charged surface of EuzOs powders and the anionic surfactant.
Ultrasonic decontamination behavior of the loosely contaminated metal specimens such as plate,
pipe, welding specimen and crevice specimen in the mixed solution of PFC and anionic surfactant
was also investigated. The contaminants were completely removed for the tested specimens except

for the longest specimen. For 6-cm long pipe specimen, however, 98.5 % of the contaminants were
removed.
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Table 1. Physical Property of PFC and Water.

Water PF 5070

Molecular Formula H:0 CiFis
Molecular Weight 18 388
Boiling Point, °C 100 80

Dynamic Viscosity, 10° ni/s 1.06 0.55
Surface Tension, dyne/cm 73 13
Latent Heat, kd/kg 539 80
Specific Heat, kd/kg.K 42 11
Density, g/ cit 1.0 1.7
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Figure 1. Schematic diagram of PFC ultrasonic
decontaminati t
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Figure 2. Remained portion of contaminants according to
the application time for 3 kinds of
decontamination solution.
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Figure 3. FT-IR spectra, (a) pure PFC and (b) PFC + 2
vol% surfactant.
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Figure 4. Photographs of surrogate specimens, (1) no scratch, (2) linear scratch and (3) check scratch.
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Figure 5. Photographs of surrogate pipe specimen, (up) before decontamination, (down) after decontamination.
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Figure 7. Remained portion of contaminants according to
the application time under various distillation
cycle of PFC solution(plate specimen).
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Figure 8. Remained portion of contaminants according to
the application time under various distillation
cycle of PFC solution(pipe specimen).
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Figure 9. 3 types of surrogate specimens, application time
5 minutes, PFC + surfactant, (a) before
decontamination and (b) after decontamination,
respectively.
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