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ABSTRACT

Hot corrosion behavior of Ni dipped in 1200 K molten Na,SO, has been studied by means of electrochemical
methods controlling the gas atmosphere over the melt. The high temperature electrode Ag (s)/AgsSO4(1) contained
in a mullite membrane functioned well as a reference electrode. Potential-time behavior of Ni wire specimen under
freely corroding condition showed three potential plateus which could be ascribed to the mixed potential, grain
boundary attack and passivation potential. Potentiostatic anodic polarization curve for Ni plate specimen disclosed
an definite active-passive transition behavior but no clear passive region indicating the passive film corresponding
to NiO is nonprotective in the melt. Potentiostatic cathodic polarization curve for Au measured under pure O and
20%0,+0.465 %S0, atmosphere revealed that there are at least two different cathodic reactions involved in the
Na;SO-induced hot corrosion of Ni. One is for reduction of Oz or SO; controlled by concentration polarizaticn,
the other is for the reduction of suifate ion controlled by activation polarization with the Tafel slope of —480 mV/
decade. Under sulfur containing gas atmosphere, although the sulfur content was small, much higher limiting current
density was observed than under pure O, atmosphere. At very negative potential the surface of Au cathode was found
corroded, this was considered probably due to the electrodeposition of sodium ion followed by Na alloying with Au
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1. Reference electrode 2. Ni electrode
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Fig. 1 Schematic drawing of experimental set up.
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Fig. 2 Potential-time behavior of Ni and Au electrode
dipped together in 1200°K Na,SO4 welt.
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