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Corrosion behavior of carbon steels under flow and its rate-determining processes
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Abstract

In order to proceed the decommissioning of the Fukushima Daiichi Nuclear Power Plant safely, it is important
to maintain integrity of cooling system for fuel debris and spent fuels. Most part of the piping systems are made
of carbon steel. This study has been done to understand rate-determining processes of carbon steel corrosion
under current and future Fukushima Daiichi NPP conditions as functions of flow conditions and dissolved

oxygen level by using electrochemical tests with rotating cylindrical electrodes.

Transition in the

rate-determining processes of the corrosion due to the combined conditions of flow rate and dissolved oxygen
level was clearly demonstrated by the polarization curves.
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Fig.1 Flow effect on corrosion rate of a carbon steel in

aerated tap water with various level of chloride.[1]
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Fig.2 Rotating cylinder electrode system
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Fig.3 Measured mass transfer coefficient of oxygen as a
function of rotation velocity
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Fig.4 Polarization curves of a carbon steel measured at
2000rpm with various DO conditions
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