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Fig.1 Nyquist plots (a, ¢, e, g) and Bode plots (b, d, f, h) of 20 steel in ammonia-hydrazine aqueous solutions with
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Fig. 3 Potentiodynamic polarization curves of 20 steel in ammonia-hydrazine aqueous solutions with different

hydrazine content and different pH
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Effect of Hydrazine on Corrosion Behavior of 20 Steel in Alkaline Aqueous Solution at

Normal Temperature

GOU Jinyu', HUA Licun®, YU Huagiang', GE Honghua'
(1. Shanghai Key Laboratary of Materials Protection and Advanced Materials in Electric Power, Shanghai Engineering Research

Center of Energy-Saving in Heat Exchange Systems, Shanghai University of Electric Power, Shanghai 200090, China;

2. Northwest Electric Power Design Institute Co. » Ltd. of China Power Engineering Consulting Group, Xi'an 710075, China)

Abstract: To eliminate reliance on hydrazine for boiler layup protection and find its alternatives, the corrosion behavior of 20

steel in ammonia solution of different pH at room temperature was studied through electrochemical experiments. The results

show that the corrosion rate of 20 steel in ammonia solution without hydrazine decreased with the increase of pH, and the

surface of the steel gradually passivated. The 20 steel had the minimum corrosion rate and the maximum impedance modulus,

when the pH of the solution was 10. 5. In ammonia-hydrazine solutions at pH 9. 5 and 10. 0, the corrosion rate of 20 steel

decreased with increasing hydrazine content, suggesting effective inhibition through hydrazine adsorption and oxygen

displacement. Conversely, in solutions at pH 10. 5 and 11. 0, the corrosion rate increased with increasing hydrazine content,

indicating corrosion acceleration where hydrazine likely suppressed passive film formation. Within the experimental range, the

20 steel got the lowest corrosion rate in both hydrazine-free ammonia solution at pH 10. 5 and in ammonia solution containing

200 mg/L hydrazine at pH 9. 5.

Key words: carbon steel; hydrazine; pH; electrochemical testing; laying-up protection of boiler
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