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A study of reaction for Mg nanoparticle with oxygen, water vapor and carbon
dioxide
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We have investigated a reaction of Mg nanoparticle with component molecules in air (oxygen (O,), water
(H20) and carbon dioxide molecules (CO;)) by Mg K-edge NEXAFS technique. In comparison with
exposure to the air or CO; gas, Mg nanoparticles exposed to humid air possess much less amount of metallic
Mg. It is apparent that the air oxidation reaction of Mg nanoparticle is accelerated by the water molecules in
the air.
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Fig. 2. Mg K-edge NEXAFS spectra for Mg nanoparticles exposed to air, CO, or water vapor (H,O). The
NEXAFS spectra have been obtained by (A) FY and (B) TEY methods. The peak heights of the spectra obtained
by FY method are lower than those of the spectra obtained by TEY method because of a self absorption effect in
fluorescence X-ray absorption.
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Fig. 3. Mg K-edge NEXAFS spectra obtained by
TEY method with Mg nanoparticles exposed to air for . . .
3 and 25 days. The superposition of the standard Fig. 4. The comparison between residual spectra and

NEXAFS spectra and the residual spectra are also Mg K-edge NEXAFS spectra for minerals containing
shown. magnesium carbonate [4].
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