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Corrosion testing of slurry aluminide 

coatings in molten nitrates for heat storage 

CSPs 
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IN CSPs THE COST of  Kw.h NEEDS TO BE REDUCED 

 

-   Higher efficiency       

Å By increasing the steam pressure and temperature 

Å By having thermal storage capacity 

 

-   Less expensive longer lasting materials should be used 
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MOLTEN SALTS STORAGE TANKS 

30-50 Tons capacity for 8-12 h of heat storage!  
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Molten salt corrosion consequences 
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Molten salt corrosion can be prevented/mitigated by using  

 

COATINGS 
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Aluminide coatings are used in several industrial 

sectors for high temperature corrosion protection from 

several harsh environments 
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Evaluate the behaviour of slurry aluminide coatings 

deposited on different steels exposed to molten 

nitrates at 580º C   

 

 

GOALS 
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The coatings were obtained from a proprietary slurry formulation 

followed by a heat treatment at 700º C 

 

P91, P92 and A516 composition (wt. %) 

 

 

 

MATERIALS 

  Fe Cr N Ni Si V S Mo C Mn W Cu 

P91 Bal. 8.6 0.04 0.08 0.40 0.20 0.006 0.95 0,1 0.50 - - 

P92 Bal. 8.80 0.04 0.06 0.03 0.20 0.006 0.40 0.10 0.50 1.80 - 

A516 Bal. 0.30 - 0.30 0.40 0.02 0.03 0.08 0.20 1.40 - 0.30 
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SLURRY ALUMINIDE COATING ON P91/P92 

PRODUCED AT 700º C 

700º C  

10 h 

 

As deposited Al slurry 

 

Fe aluminides 

55 wt.% Al P92 

P91 
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SLURRY ALUMINIDE COATING ON A516 

PRODUCED AT 700º C 

 

Fe aluminide  

10 µm 

Fe2Al5 

FeAl2 

Si rich precipitates 

FeAl 

50 wt.% Al 

Fe3Al Fe3Al 
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The industrial grade ñsolar saltò (60 % NaNO3 ï 40 % KNO3) was 

obtained from Bright Source 

 

The test was carried out at 580º C 

TESTING 
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To weight and analyse, the samples are 

taken out of the furmace (still at test 

temperature) and washed with hot water: the 

drop in temperature is fast 

TESTING 
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Salts after the test 

Uncoated P91/P92 Coated samples Uncoated A516 

Cr and Fe were 

measured 

Fe was measured No metals were 

found 
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MASS VARIATION OF SAMPLES EXPOSURE TO 

MOLTEN ñSOLAR SALTò AT 580Ü C  
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P91 + Al

P92 + Al

A516 + Al

Cr    Si (wt.%) 

 

8.8   0.03      P92 

 

 

 

 

8.6   0.4        P91 

 

0.3   0.4        A516 
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Uncoated steels 
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50 µm 

70 µm 

100 µm 

50 µm 

200 µm 

100 µm 

Steels exposed to the solar salt 

at 480º C for 2000 h 

P92 

P91 

A516 
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20 µm 

P92 EXPOSED TO MOLTEN ñSOLAR SALTò AFTER 

2000 h AT 580º C: oxide  

 

  


