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General consideration taken from literature about corrosion of stainless 
steel in molten nitrates salts

Definition of corrosion rate

Oxidation/Reduction reactions for Austenitic stainless steel                oxide 
layers

Best practice for material to evaluate steel corrosion in molten salt 
environments
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Example thermal storage 1300 MWh
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CR corrosion rate summary from literature
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Oxidation/Reduction reactions for Austenitic 
stainless steel

Multiphase surface oxides are 
composed primarily of 
iron-chromium spinel, iron 
oxides, and sodium ferrite.

Metal loss in nitrate salt results 
from metal oxidation and 
chromium dissolution.
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Oxidation layer for Austenitic stainless steel XRD 
patterns
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Corrosion literature, 10MW Solar Two pilot plant
− Several metal alloys are reported to be suitable for CSP applications up to 600 °C. In particular, the AISI 300 stainless steels series 

exhibited good corrosion properties; type AISI 316  was proposed for the receiver in the Solar Two system [14] and type AISI 304  
for the hot salt storage tank and piping[14] , the cold tank on Solar Two was built of carbon steel ASTM A516-70, and they 
basically maintain their features in dynamic HTF flow conditions, during thermal cycling and in presence of anionic impurities (chloride, for 
instance).

− However, from the experience gained by the Solar Two plant [15], it was noticed that these compatibility properties are maintained only 
when molten nitrates are in contact with the steel; during certain typical plant maintenance procedures  an aqueous environment 
can be present on interior surfaces of receiver tubes and hot-salt piping, and in this case conditions for an intergranular corrosion 
(IGC) attack can be attained, leading to leakage problems when molten salts are recirculated again into the pipelines.

− (IGC) is due to chromium depletion at grain boundaries caused by chromium carbide (Cr3C2) formation between 530 and 590 °C; 
eventually, during the described operations, water together with chlorides (present as impurities in the solar salt mixture) can come in 
contact with the steel surface, and corrosion can occur [16].  As a consequence, 321H and 347 H are used instead, therefore, other 
elements (Titanium, Niobium) are added, which preferably precipitate as carbide.

AISI (321) stabilised with Titanium AISI (347) stabilised with Niobium
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SALT PURITY Chemical composition specifications 
of molten salt
Best practice for material to evaluate steel corrosion in molten salt environments
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Methodology for corrosion tests [13, 19]

❑Test conditions  Temperature, 
velocity, salts

❑Sample preparation
measure sample dimensions, surface 
pre-treatment to maintain an identical 
surface finish for the samples prior to 
exposure

❑Gravimetric analysis measure the 
mass before and after the test 

❑Descaling process
❑Metallographic examination 

corrosion test 

❑ Static isothermal, (vessel)
❑ Dynamic (stirred vessel, circuit 

loop) isothermal and thermal cycle 
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