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� 1  EF 316LN GHID 690BC=C��� 

Fig.1  Metallographic structure of 316LN SS (a) and 

690 alloy (b) 
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Fig.2  General corrosion rates and macro-morphologies of 316LN (a) 

and 690 alloy (b) under different Zn concentrations 
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� 3  G�^_|}��S�316LND 690BC 
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Fig.3  General corrosion rate ratios of 316LN (a) and 

690 alloy (b) under different Zn concentrations 
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Fig.4  General corrosion rate ratio of 316LN/690 alloy 
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Fig.5  Corrosion product release rate of 316LN (a) and 

690 alloy (b) under different Zn concentrations 
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 6  ��������316LN� 690���������� 

Fig.6  Dynamic polarization curves of 316LN and 690 alloy under different Zn concentrations: (a) dynamic polarization curves of 316LN, 

(b) exchange current density and corrosion potential of 316LN, (c) dynamic polarization curves of 690 alloy, and (d) exchange 

current density and corrosion potential of 690 alloy 
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Corrosion Behavior of Nuclear Structural Materials in Zn-added Coolant 

 

Hai Zhengyin, Xin Changsheng, Wang Hui 

(China Institute of Atomic Energy, Beijing 102413, China) 

 

Abstract: 316LN and 690 Alloy, the structural materials with the largest contact area with the primary circuit coolant of the nuclear power 

plant, were selected as the research objects. Under the simulated pressurized water reactor (PWR) primary circuit water chemical condition, 

we used a static autoclave immersion method and a high temperature electrochemical method to study the effect of zinc concentration on 

the corrosion behavior of these two structural materials. The results show that zinc addition can obviously inhibit the corrosion rate of 

materials and the corrosion product release rate. Compared with Zn-free conditions, when zinc concentration is 10~50 ng/g, the zinc 

addition can effectively reduce the corrosion rate and corrosion product release rate of 316LN and 690 Alloy.  

Key words: zinc addition; structural materials; corrosion; high temperature electrochemical 
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