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Comparison of iron powders with different production methods in hydrogen generation and
carbon dioxide fixation reactions (Tokyo City University) ONorika Nakazawa, Hiromi Eba

Hydrogen (H,), an alternative energy to fossil fuels, can be produced from scrap iron (Fe)
by reaction (1), and carbon dioxide (CO,) is fixed as iron carbonate (FeCO;)."” In this study,
we analyzed the effect of iron morphology on the reaction rate by comparing the reactions of
pure iron powders produced by different methods. Fig. 1 shows the changes in gas
concentration when reacting at 50 °C. Although the reactivity of electrolytic iron was low, the
reaction rate improved in the order of water-atomized and gas-atomized iron, showing a
positive correlation with the specific surface area determined by the gas adsorption method.
However, there was no proportional relationship between the velocity and surface area. X-ray
diffraction analysis revealed that the gas-atomized iron powder has small crystallite size and
large lattice strain, which is advantageous for the reaction. It was confirmed that the distortion
and surface shape applied during the production of iron powder greatly affected the reaction
rate. Appropriate selection and pretreatment of iron raw materials were found to be important.
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