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Elucidation and control of initiating reaction of hindered amine light
stabilizers (HALS)
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Nitroxide radicals formed by photooxidation of widely used light stabilizers

(HALS) having 2,2,6,6-tetramethylpiperidyl groups in the molecule were investigated in detail in
organic solutions by electron spin resonance spectroscopy. It was found that the rate of formation
of nitroxide radicals varied significantly depending on the type of substituent (-H, -CH3, -0(CH2)
7CH3) introduced to the N of the piperidyl group. Assuming that the formation of nitroxide radicals
and their photolysis proceed simultaneously following the first-order reaction law when n-hexane is

used as solvent, the kinetic analysis showed that under the present experimental conditions, the
relative values of the rate constants are -CH3:-H: -O(CH2)7CH3 =1 : 6 : 22
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