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DISSOLUTION OF STAINLESS STEEL
UNDER ALTERNATING CURRENT POLARIZATION

Abstract. The present work studies the dissolution of stainless steel electrode (12X18H10T) under alternating
current polarization with frequency of 50 Hz in sulfuric acid solution. The impact of the current density (200-1200
A/m?) in a stainless steel electrode, the current density (20-120 kA/m?) in a titanium electrode, a concentration of
sulfuric acid solution (0,25-1,5 M), an electrolysis duration (0,25-1,5 hours) and an alternating current frequency
(50-250 Hz) on the clectrical dissolution of an alloy based on iron-chromium were investigated. The preliminary
studies have shown that alloys do not practically dissolve under the polarization of two stainless steel electrodes by
the alternating current. And, when one of the stainless steel electrodes is replaced by a titanium wire, the alloy
dissolves intensively with the formation of Fe', Fe**, Cr’" and Cr®" ions. This can be explained by the valve
property of the titanium electrode. Under the direct current polarization, the alloy dissolution at a very low current
efficiency was observed (12.7% for general iron ions, 3.9% for general chromium ions). As the current density in the
stainless steel electrode increased up to 400 A/m’, the dissolution rate of the alloy reached a maximum value (84%
for general iron ions and 17% for general chromium ions). The optimum current density of the titanium electrode
was detected: at a density of 60 kA/m>, 54% of the current efficiency is formed by iron ions while 15% by the total
chromium ions. At a sulfuric acid concentration of 0.5 M, the stainless steel clectrode dissolution showed the
maximum value. It has been established that, as the duration of electrolysis and the frequency of alternating current
increase, the current efficiency of the stainless steel electrode dissolution decreases.

Key words: stainless steel, alternating current, sulfuric acid, iron, chromium, electrolyte.

Stainless steel (SS) has become one of the most widely used materials in the engineering industry.
This steel is used in the heavy and light industry since the beginning of the electronics industry [1]. The
difference between SS and other raw materials is its long-term use with its corrosion resistance property.
About 90% of the stainless steel is recycled in their last use. Even after ten years of their usage, stainless
steel items do not lose their properties after undergoing corrosion. However, many methods used in SS
production require complicated and special equipment and high-temperature processing [2,3]. It can be
assumed that the rational use of electrochemical methods for the production of SS wastes can be the
solution of these problems. The application of electrochemical method allows to process the alloy in a
simple mode and to obtain its compounds.

Due to the structure, stainless steel is divided into martensite, martensite-ferrite and austenitic -ferrite.
Martensite steel contains 12-17% chromium, 0.15% carbon and vanadium, tungsten, molybdenum and
nickel in small quantities. Martenite steel has high viscosity, but it is quickly transferred from a viscous
state to a fragile state at some temperatures. Martensite ferritic steel contains 13-18% chromium, 0.15%
carbon and additional elements as titanium, nickel and silicon. Such steels do not corrode in the
atmosphere and have a mechanical property in a weak acidic media. Austenitic ferrite steels are
characterized by a high content of chromium (18-22%) and nickel (4-6%) and by their durability and
corrosion resistance properties [4].
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