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INTRODUCTION

The DUROLON, national polycarbonate (PC), amorphous,
fabricated by polycondensation reaction between bisphenol A and
phosgene [1] is employed in the medical supplies fabrication
which can be sterilized by » rays with 25 kGy [2]. When the PC
is irradiated occurs the main chain scission formating phenyl
and phenoxi radicals (3,4]. In this paper the decay and
reactivity of these radicals were studied by electron spin

ressonance (ESR).
EXPERIMENTAL

The PC samples of IR 22000 series, HNWv = 17000
g/mol, was irradiated by » rays from panoramic *°co  source
(dose rate = 2,5 kGy/h) with dose of 100 kGy in the presence
and sbsence of air at room temperature. The ESR spectrum was

obtained with JES-ME ESR spectrometer at room temperature.
RESULTS AND DISCUSSION

The Figure 1 shows the ESR spectrum of irradiated PC
with 100 kGy in the air at room temperature. The g = 2,0028 and
g = 2,0044 singletes are corresponding to phenoxi and phenyl
radicals respectively [5].

The Figure, 2 shows the air and the processing
stabilizers influences in the radical decay on the PC
radiolysis. In the absence of stabilizers (Figura '2a) occurs

the geminate recombinstion rection between phenoxi and phenyl
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t radicals. In the presence of

stabilizers (Fidure 2b)
occurs the geminate
recombination only 1in the
b first 20 hours after the end
of irradiation. Subsequently
the stabilizers react with

phenyl radical preferentially
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Figure 1 - ESR spectrum of radicals increases.
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Figure 2 - Radiolysis of PC at room temperature: a) pure, air;

b) stabilized, air; c¢) stabilized, vacuunm.

(Figure 2c¢) the phenyl radical population decreases after the
end of irradiation significantly and the phenoxi radical
population incresses after 200 hours lightly. During the
jrradiation when the radicals are formed and they react
immediately, the phenyl radicals resct with stabilizers
preferentially hindering the phenyl-phenoxi geminate
recombination.

The formation rates of phenyl and phenoxi radicals
are Ritphenyl> = Rf(phenoxi) becalise they are formed

simultaneocusly (reaction 1) [4]. Therefore, the presence or
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absence_of air and stabilizers do not <change the relation
between Rf of radicals but they influence the decay rate of
radicals, Rd. When we compare the curves of Figure 2 it is

possible to conclude that:

phenyl radical

Rf . Rf
Ra vaccum Ra air

Rf 2 Rf
R4 vacuum Ra air

phenoxi radical
CONCLUSIONS

The phenoxi radical reacts with phenyl radicals by
geminate recombination reaction preferentially. The phenyl
radicasls reacts with processing stabilizers preferentially. The

air interferes on the processing stabilizers eficiency.
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