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Table 1 Chemical composition of alloy 690 (/%)

Cr Fe C Si Mn P S Ni

27.52 9.36 0.023 0.24 0.74 0.008 0.012 Bal.
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Fig.1 Schematic of the specimen
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Fig.2 Open circuit potentials of alloy 690 during immersing in

ammonia-water for 20 h
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Fig.3 Nyquist plots of alloy 690 after immersing in
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Table 2  Fitting results of electrochemical impedance

spectroscopies
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Fig.6 Potentiodynamic polarization curves of alloy 690 after

immersing in ammonia-water for 20 h
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Fig.9  Open circuit potentials of alloy 690 and Pt after

immersing in ammonia-water for 20 h
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Fig.10 Locations of polarization curve of alloy 690 and Pt sheet in ammonia-water at 250 C in potential-pH diagrams about Fe-H,O (a),

Ni-H,0 (b), and Cr-H;0 (c)
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High Temperature Electrochemical Behaviors of Alloy 690

Lu Hui*, Wang Jiamei *, Zhang Lefu®, Meng Fanjiang?, Shi Xiugiang?
(1. Shanghai Jiaotong University, Shanghai 200240, China)
(2. Shanghai Nuclear Engineering Research & Design Institute, Shanghai 200233, China)

Abstract: The electrochemical behaviors of alloy 690 were studied in simulated PWR secondary loop high temperature and high pressure alkaline
water environments controlling pH (pHg2s<=9.5) with ammonia-water by measuring open circuit potentials (OCP), electrochemical impedance
spectroscopies (EIS), potentiodynamic (PD) polarization curves and thermomechanical analysis. The results show that after immersing in
ammonia-water at the given temperature (50, 100, 150, 200, 250 and 285 <C) for 20 h, the OCPs of alloy 690 has reached a rather steady state and
the double-layer oxide film has formed on the alloy 690. With the increasing of temperature, the resistance of outer oxide layer firstly decreases
and then increases, while the resistances of the inner oxide layer and the protection of the whole oxide films decrease. In addition, the solution
pHet decreases with the increasing of temperature. All of the above causes the decline of OCPs, and the increase of corrosion current densities and
passive current densities from the PD curves.

Key words: alloy 690; open circuit potential; electrochemical impedance spectroscopy; potentiodynamic polarization; thermomechanical analysis
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