(BRHTEFD

EFHhZICL22EERS (I3R)
— 7TV IENEEEBEOERNEFHR—

Metal Corrosion Theory by Quantum Mechanics. I

—Fermi Levels and Fundamental Electron Theory of Metal Corrosion—
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Abstract

The most important purpose of paint coatings is to protect metals from corroding. This paper
discusses a metal corrosion theory by using quantum mechanics, especially electron transfer
theory during corrosion process.The electron transfer theory is explained by the following several
kinds of Fermi energy or Fermi levels, that is, Fermi energy (£,), work function (W,), Fermi level
(E.,), Standard electrode potential (E°), Standard Fermi level (E°;), and compensated standard
Fermi level (E£°;,). In the electron transfer theory of corrosion, Fermi energy (£,) derived from free
electron theory is different from the other Fermi levels as shown above. The corrosion mechanism
can be simply understood by using the electron transfer theory. This paper is the first paper of a
series of papers about a corrosion theory by using quantum mechanics. In the end of this paper, a
theoretical formula of corrosion current density is proposed. The value of metal corrosion current
density can be calculated theoretically by the formula and Fermi level. In a series papers, the
validity of the theoretical formula will be confirmed and proved by using Landau — Zener theory,

Marcus theory, and Hopfield theory, etc.
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