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Metal Corrosion Theory by Quantum Mechanics. VI

— Derivation of Mathematical Formula for Corrosion Current Density by Hopfield’s

Theory and Marcus Theory —

Abstract

A series of papers discusses a metal corrosion theory by using quantum mechanics, especially

electron transfer theory during metal corrosion process. I have already proposed the theoretical

equation by which we can calculate the value of corrosion current density, in the earlier papers. In

this paper, the theoretical equation is derived by using Hopfield theory, Marcus theory, and solid

state physics. By using the theoretical equation, we can calculate the corrosion current density of

metals, however, this theoretical equation has weak points to calculate corrosion current density. I

discuss the weak points in the latter part of this paper and define clearly the weak points. Tunneling

effect plays a important role in the electron transfer processes of metal corrosion reactions. I will

discuss the relationship between electron transfer phenomena and tunneling effect in the next paper.
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