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Abstract 

Corrosion rate of zirconium alloys is primarily studied using weight gain method. We present 

a complementary procedure of a continuous and instantaneous monitoring of the corrosion 

rate using in-situ Electrochemical Impedance Spectroscopy (EIS), which does not disturb 

corrosion process in an autoclave. Two zirconium alloys, Zry-4 and Zr1Nb, were exposed in a 

non-active VVER primary coolant at 340 °C for almost 700 days. Measurements were aimed 

at passing through transition. To characterize corrosion kinetics, impedance spectra were 

approximated using simple models of an equivalent circuit with both the resistive and 

capacitive elements which described corrosion phenomena and oxide growth over the whole 

exposure. This way the cyclic nature of the corrosion kinetics of Zry-4 was confirmed. Oxide 

thickness, as a form of a cumulative corrosion rate, was obtained by combining Faraday’s law 

and Stern-Geary approximation (FLSG). Comparing instantaneous and cumulative corrosion 

rate, potential inaccurate determination of transition time was demonstrated. Arrhenius 

interpolation was applied to correlate oxide thickness calculated based on the FLSG and 

weight gains. It was showed that the application of FLSG is valid. 
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