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5. Convective
6. Transfer Number
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Effect of Passivation Rate and Cathode Size on Optimizing the Anodic
Protection Design of Sulfuric Acid Industrial Storage Tanks
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*Email: amirabdollahian_ali@yahoo.com

Abstract:

The aim of this study was to investigate the effect of passivation rate and cathode size on optimizing the anodic
protection design of sulfuric acid industrial storage tanks. For this purpose, anodic protection design was done for a
cylindrical 304 stainless steel tank containing 15% sulfuric acid based on electrochemical data obtained from
laboratory polarization tests. Also, to compare the practical results with the results of laboratory tests and theoretical
calculations, a pilot tank was constructed and anodically protected. Tests and calculations showed that increasing
passivation rate, the critical current density for passivation increased but the passive current density did not change
much. Assuming that the cathode length is constant and the cathode diameter increases, the maximum operating
voltage and critical operating voltage are reduced, but the passive operating voltage does not change significantly.
Optimizing the voltage and current capacitance of the potentiostat required for anodic protection can be achieved by
reducing the passivation rate of the tank and optimally selecting the cathode diameter. Practical results of anodic
protection test showed that cylindrical tank with diameter of 100 cm and height of 100 cm using cathode with 1 cm
diameter and 30 cm length with critical operating voltage of 4.62 volts, critical current of 35.80 amps, passive
operating voltage 1.12 volts and passive current of 0.4 is anodically protected and has good agreement with laboratory
test results and theoretical calculations.

Keywords:
Passivation Rate, Cathode Size, Anodic Protection Design, Storage Tanks, Sulfuric Acid.
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