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Corrosion behavior of nitrous acid-sodium nitrate-water

system on metallic materials
ZUO Zhongwei » CUI Zhihua » PAN Jun. HE Qingchuan
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b. Key Laboratory of Advanced Textile Materials and
Manufacturing Technology, Ministry of Education; c.National and Local Joint Engineering Research
Center of Reliability Analysis and Testing for Mechanical and Electrical Products,
Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: The nitrous acid-sodium nitrate-water system was established to investigate corrosion
behavior of the system on three metal materials; aluminum alloy 5A06, stainless steel 0Cr18Ni9 and
aluminum-lithium alloy 1420, and to determine the influence rule of corrosion behavior of each factor in
the system on metal materials. The different simulation system concentrations were set, and mass
determination was conducted regularly for metal materials. Besides, the apparent morphology changes of
metal materials were recorded with 3D video microscope. The results showed the nitrous acid-sodium
nitrate-water simulation system was obviously corrosive to aluminum alloy 5A06 and aluminum-lithium
alloy 1420. The metal mass continued to decrease under the action of the simulation system,but no longer
changed after a period of time. Besides, corrosive holes and corrosion stains on the metal surface appeared.

The simulation system almost had no corrosion to stainless steel 0Cr18Ni9. Further research found that
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sodium nitrate-water solution could make aluminum alloy 5A06 and aluminum-lithium alloy 1420 form an
oxide film on the surface of materials to increase its mass. After a period of time, the mass no longer
increased, indicating that sodium nitrate only oxidizes the two metals and has no corrosive behavior.
Therefore, the nitrous acid-sodium nitrate-water simulation system can be approximately equivalent to the
nitrous acid-water corrosion system. In the case of low nitrite concentration (< 0.167 mol/L), the
aluminum alloy 5A06 and the aluminum-lithium alloy 1420 accords with an approximately linear corrosion
acceleration law.

Key words: nitrite acid; corrosion behavior; simulation system; aluminum alloy 5A06; aluminum
lithium alloy 1420
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