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Hindered amine stabilizers (HAS) are effective at retarding the photo-oxidative and high
energy radiation degradation of PP and in certain circumstances, also thermo-oxidative
degradation [1,2]. The effectiveness of HAS as retarders of oxidation relies on the oxidation
of the N-C bond by polymer hydroperoxide, ROOH, to form the nitroxyl group -NO* which is
the scavenger of polymer alkyl radicals, R». This reaction, which produces the alkoxy amine:
-NO-R, must be competitive with the reaction of R* with oxygen (which gives the chain-
carrying peroxy radical, RC>2») if this stabilization mechanism is to be important in the
inhibition of radiation-induced oxidative degradation of polyolefins by HAS. The rate of this
reaction is high and in solution the rate coefficient is from 1 to 9xlO81 mol'1 s"1 [3].

The efficient radical trapping by nitroxides has been widely employed in spin-trapping studies
by electron spin resonance (esr) spectroscopy [3]. In addition to the hindered piperidine
structure of commercial HAS, more rigid aromatic systems have been studied that are more
stable to oxidative degradation and are more efficient at scavenging alkyl radicals. One such
family is the iso-indoline nitroxide system, TMDBIO, shown below which, as it contains the
phenanthrene fluorophore, is termed phenanthrene nitroxide.
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This nitroxide only becomes fluorescent when it reacts with alkyl radicals or is reduced [4]
and is termed profluorescent. TMDBIO has a vanishingly small fluorescence quantum yield
(9 ~ 10"4) due to the enhanced intersystem crossing from the first excited singlet state to the
ground state due to electron exchange interactions of the nitroxyl radical. When the nitroxide
traps an alky] radical, R-, the resulting alkoxy amine is fluorescent (<p ~ 10"1) and the emission
intensity is a measure of the number of reactions that have occurred. This property may be
exploited by using quantitative fluorescence spectroscopy to follow the reaction of the
nitroxide with alkyl radicals during the earliest stages of the oxidation of polypropylene [4].
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