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1. Introduction 

 

Molten salt reactors (MSRs) use molten salt as the 

primary coolant in their primary cooling system, unlike 

conventional light water reactors, resulting in higher 

thermal efficiency and producing less nuclear waste. 

However, the high-temperature molten salt 

environment poses a significant barrier to 

commercialization due to corrosion issues. To test 

corrosion in a high-temperature molten salt 

environment, an atmosphere similar to that of an MSR 

was recreated inside a glove box. The concentration of 

moisture and oxygen was controlled to below 10 ppm, 

and high purity NaCl+MgCl2 salt was mixed to prepare 

the molten salt. Tafel experiments were conducted to 

determine whether pure nickel is suitable in the 

corrosive environment [1],[2]. 

 

2. Methods and Results 

 

High purity NaCl+MgCl2 salt was dried for 3 hours 

at 400℃ in a glove box where moisture and oxygen 

were controlled to be below 10ppm. It was then melted 

at the process point and maintained at 600℃. A 

platinum wire was used for the reference electrode 

(RE), and a graphite rod was used for the counter 

electrode (CE). 

 

OCP 

 
Fig. 1. An OCP (Open Circuit Potential) test was conducted 

using 99.9% nickel wire  

 

Fig. 2. Ni wire Tafel curve. 

 

The results of the OCP (Open Circuit Potential) test 

showed that the Ecorr value was measured at around -

320 mV. For the Tafel extrapolation, a potential of -

300 mV relative to the OCP and 300 mV relative to the 

Re reference electrode was adopted. The calculated 

corrosion current density resulted in an Ecorr of -

85.8mV, with a Jcorr value of 52.3 uA/cm^2. 

 
3. Conclusions 

 

These corrosion test results indicate that the 

analyzed material experiences a high rate of corrosion 

in a highly aggressive environment. The values of the 

anodic and cathodic Tafel slopes demonstrate the 

change in electrochemical reaction rates, while the 

corrosion current density and corrosion potential 

directly show how quickly the material corrodes. 

Notably, the extremely high corrosion rate can 

significantly impact the material's lifespan and 

performance. These outcomes suggest that the selected 

material is not suitable for highly corrosive 

environments, implying the need for reconsideration of 
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material choice, application of protective coatings, or 

the use of alternative materials with higher corrosion 

resistance. Furthermore, this data provides essential 

information for understanding the corrosion 

mechanism of the material and setting design criteria. 
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