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Effects of Dissolved Oxygen, Hydrogen, and Temperature

on The Corrosion Potential of Stainless steel
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Abstract

In the presence of dissolved oxygen, the corrosion potential of stainless steel in boric acid solution is determined
by reduction reaction of dissolved oxygen gas and oxidation of metal. In the case of the absence of dissolved oxygen
gas and of the excessive presence of hydrogen gas, we can understand that the corrosion potential of the stainless
steel is determined by reduction reaction of H,O, oxidation of metal, and dissolved hydrogen gas. As the temperature
increases, the rate of reaction involved with dissolved oxygen and hydrogen gases speed up due to the increase of

activity coefficients of two gases
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Fig. 1. Potentiostatic polarization curves of stainless steel in 350 ppm boron solution at 25 °C under aerated and
deaerated conditions. The exposed area of stainless steel working electrode: 1.2 cm? The count electrode: Pt wire.

The reference electrode: saturated calomel el ectrode.
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Fig. 2. Potentiostatic polarization curves of Stainless steel in 2000 ppm boron solution in the presence of 4 % H, at 25,
50, and 80 °C, respectively. The exposed area of stainless steel working electrode: 1.2 cm? The count electrode: Pt

wire. The reference electrode; saturated calomel electrode.
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Fig. 3. Potentiostatic polarization curves of Stainless steel in 350 ppm boron solution in the presence of Air at (a) 25,
(b) 50, (c) 80, (d) 105, (e) 155, (f) 180, and (g) 198 °C, respectively. The exposed area of stainless steel working
electrode: 1.3 cm? The count electrode; Pt wire. The reference electrode: Ag/AgCl
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