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In-situ Measurement of Zircaloy Corrosion Rate

in High Temperature, High Pressure Water
Motoe SUZUKI

Department of Reactor Safety Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received September 13, 1994)

In-situ measurement of corrosion rate of Zircaloy-4 was tested by applying AC-
impedance method in 300 °C water in a static autoclave. Impedance data of surface
oxide layer of sample were obtained by the Frequency Response Analysis Method
and converted into the corrosion rate, and were compared with a theoretical predic-
ilon.

The results led to the conclusion that the present method permits in-situ
measurement of the corrosion rate. It was also found that degradation of water
quality affects the data to a considerable extent, and that the impedance data indicate

the property change of the double-layer structure of oxide.

Keywords: Zircaloy, Waterside Corrosion, AC-impedance, In-situ Measurement,

Frequency Response Method
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Fig. 1 Impedance model of pre-transition oxide layer formed
on the zircaloy in high temperature water
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Lead A —W "— Lead B

Fig. 2 Impedance model of serial connection
of R and C equivalent to the parallel
connection of R and C
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Metal
Metal —§ :
(Zircaloy) § (Zircalay)
Lead A Lead B
Cd Cx Cx cd
Fig. 4 Impedance model of post-transition oxide layer formed

on zircaioy in high temperature water
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Fig. 5 Cole-Cole plot of post-ransition oxide layer impedance
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Fig 6 Schematics of an in—situ measuring
circuit for Zircaloy corrosion rate
in high temperature, high pressure water
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Fig.8 Apparatus for in-situ monitering of Zircaloy corrosion

rate in high temperature water by AC impedance method
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Fig.10 Cole-cole plot of the impedance data of Zircaloy-4

sample oxidized in pressurized water at 300" C.
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Cole-cole plot of the impedance data of Zircaloy-4
sample oxidized in pressurized water at 300" C.
The sample was pre-oxidized at 450" C in steam for 660h.
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Fig.12 Cole-cole plot of the impedance data of Zircaloy-4
sample oxidized in pressurized water at 300" C.
The sample was pre-oxidized at 450" C in steam for 1145h.
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