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The corrosion database, which includes the corrosion data
(corrosion rate and corrosion potential) under irradiation
and the radiolysis data relating to corrosion, was created
for the evaluation of the corrosive environment in the
contaminated water in primary containment vessels at
Fukushima Daiichi Nuclear Power Station (1F). This
database enabled the analytical estimation of the effects
of impurities in the contaminated water on the generation
behavior of oxidative species produced by water radioly-
sis, such as hydrogen peroxide (H,O;). The relationship
between concentrations of these oxidants and corrosion
rate or corrosion potential under irradiation was also
described.

Keywords: database, corrosion, irradiation, radiolysis
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Figure 1. An example of radiolysis simulation (a result of [HCOj ]-dependency)?.

Table 1.
which may exist in PCVsin 1F.

Radiolysis dataset for impurities,

Impurities Radiolysis dataset
Cl, Br-, SO~ Ref. 5)
HCO3 Ref. 6)
Iron (Fe*, Fe?*) Ref. 7)
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Figure 2. A chain reaction for decomposition
of H,O, and H, in water radiolysis.
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Table 2. The range of 199 data of corrosion rate obtained by corrosion tests under irradiation.

Item

Types or data range

Test specimen (material)

Pure iron, SA738B, SGV480,
SS400, SM400B, SQV2A,

X65, ACM sensor (carbon steel-Ag)

Atmosphere Ar, N, air
Artificial seawater (10-times concentration—20,000-times dilution),
ground water, NaCl (1 x 10~ mol/L—5 mol/L),
Solution NaCl + HCI, NaCl + NaOH, NaCl + H3;BOs,
NaCl + Na,SOy4, NaCl + Ca(OH),,
gas phase (relative humidity: 60 %—100 %)

pH 2.67-11.82

[H202] (ppm) 0-2.75

Temperature (°C)

Room temperature, 25, 40, 50, 80

Absorbed dose rate (kGy/h)

Unirradiated (0), irradiated (0.001-45)

Condition of immersion

Full-immersed, half-immersed, gas phase,

put on a wet paper towel with distilled water

Immersion time (h)

25-2160

Irradiation time (h)

Unirradiated (0), irradiated (72-2160)

Corrosion rate (mm/year)

0.001-1.664

F 114 5 (2022)
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Figure 3. A relationship between absorbed
dose rate and corrosion rate of carbon steels im-
mersed in solutions at nearly neutral pH".
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Table 3. The range of 62 data of corrosion potential obtained by immersion tests under irradiation.

Item

Types or data range

Test specimen (material)

Pure iron, carbon steel, PCV-A, PCV-B,
PCV-C, SA738B, SS400, Stellite-6,
A516 Gr. 70, 316LSS, 600 alloy, platinum

Atmosphere Ar, air
. Artificial seawater (1.0-20,000-times dilution),
Solution
NaCl (1 x 1073), sodium borate, NaCl + Na,B,O
pH 5.9-12.9
[H>O] (ppm) 0-16.44

Temperature (°C)

Room temperature,50

Absorbed dose rate (kGy/h)

Unirradiated (0), irradiated (0.42-36)

Condition of immersion

Full-immersed

Immersion time (h)

11.4-2160

Irradiation time (h)

Unirradiated (0), irradiated (10.1-2160)

Corrosion potential (V)

—-0.551-+0.86, —0.99—+0.05 vs. Ir
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