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Investigation of the Environmental Resistance of Fe in the Simulated Hydrogen
Combustion Atmosphere Provided by Hydrogen and Oxygen Sensor
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The environmental resistance of pure iron was evaluated with an oxygen and hydrogen sensor installed after the

oxidation furnace. The amount of introduced oxygen was precisely controlled by the oxygen pump sensor at the front

stage of the oxidation furnace, and the reaction with hydrogen was analyzed. As a result, when oxygen was supplied,

a reaction between hydrogen and oxygen occurred. Still, when sufficient oxygen was not provided, a hydrogen-vapor

environment was created, and oxidation was not accelerated. However, when the amount of supplied oxygen was

excessive, the atmosphere became an oxygen-steam environment, and the oxidation was accelerated. At that time, it

was clarified that oxidation by oxygen was dominant under the oxygen-water vapor environment, and the weight gain

by the oxidation was accelerated. In addition, the border of the region dominated by oxygen oxidation and that by

steam oxygen was clarified by precisely controlling the amount of supplied oxygen by the oxygen pump sensor.
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Fig. 1 Oxidation experiment equipment using hydrogen sensor and oxygen sensor.
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Fig. 2 Schematic diagram of hydrogen (a) and oxygen (b) sensors.
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Fig. 3 Relationship between standard gas and measured
hydrogen partial pressure.
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Fig. 4 Time dependence of the amount of oxygen supply
as a function of applied current.
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Fig. 5 Relationship between (a) oxygen partial pressure,
(b) hydrogen partial pressure, and applied current.
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Fig. 6 Changes in (a) oxygen partial pressure and (b) hydrogen
partial pressure when the current is varied continuously.
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Fig. 7 Changes in (2) oxygen partial pressure, and (b) hydrogen
partial pressure when pure iron is oxidized.
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