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Novel method for radical reaction rate measurement utilizing electron spin
polarization and spin coherence

Kawai, Akio

3,400,000

ESR
1 FID

ESR

This study aims to develop novel and advanced methods to determine reaction
rate constants of free radicals in liquid phase. In the beginning, a photolysis of an oxim ester
compound was investigated to find better reaction systems, which enables us to measure spin
polarized radicals with high ESR sensitivity. Then, the spin-echo detection method utilizing the
pulsed ESR was examined in the reaction systems of radicals and fullerens. The radical scavenging of

the fullerenes were found to be diffusion-controlled. Spin-echo method was also applied to the
reaction systems of the radicals generated by oxim ester compound. In addition, a novel procedure
for rate constant measurements was developed by monitoring free induction decay (FID) of the
reacting radicals. FID method was effective to the radicals which show weak spin echo such as benzyl
and dehydrogenated dioxane radicals. The two methods were argued in the view points of radical
selectivity and experimental difficulties.
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