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Electron Spin Resonance (ESR) Spectroscopy for Clarifying Electron Structure of
High-Performance Glass by Detection of Ultra-Tiny Amounts of Impurities in the Glass

Atsushi Kajiwara
Nara University of Education
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Electron spin resonance (ESR) spectroscopy can clarify structures, concentrations, and
properties of paramagnetic species in any materials even if they are in very small amounts in
gas, liquid, and solid phase. Mayenite is a candidate of hydrogen storage glass materials.
Katoite CasAl; (OH) ;2 can be turned to Mayenite Ca2Aly4 O3, under irradiation of microwave.
Hole may be formed in the Mayenite and the hole may be able to capture hydrogen. The
unpaired electron captured in the hole can be detected by ESR. ESR has a possibility of
evaluation of the potential hydrogen gas capture and storage abilities of materials. Some
examples of observations of miner paramagnetic species in materials are also demonstrated.
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Figure 1 ESR spectroscopy with various time resolutions and each step of radical polymerizations that
can be observed by the various ESR techniques.
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Figure 2 Principles of electron spin resonance.
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Figure 3 ESR spectra of green tea leaves (a) and
rock salt (b) observed at 20 C.
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Figure 4 [ESR spectra of radical polymerization
of tert-butyl acrylate initiated with
di-tert-butyl peroxide under
irradiation in high-pressure quartz
cell at 1 atm at 20C. Stronger light (a)
and weaker light (b).
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Figure 6 Radical polymerizations of tert-butyl acrylate. Propagating radical would turn to mid-chain
radical through 1, 5-hydrogen shift reaction during polymerization.
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Figure 7 ESR spectra of Japanese painting Figure 8 ESR spectra of sodalite with various
pigments powder at 20 C. (a) Lapis contents of S* anion radical. (a) deep
lazuli and (b) azurite (mountain blue). blue, (b) light blue, and (c) pale blue.
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