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Introduction

The applications of polymeric materials in the manufacture 
of electrical insulations, gaskets and sealants, corrosion 
protections, gas-transporting pipes, hydrophobic layers 
and many other special products require the assessment of 
material strength under hard conditions of operation. The 
aging experiments conducted under high energy radiation 
exposure offer useful information for the selection of tech-
nological parameters [1, 2]. The market requirements as 
well as the innovative research stimulate endurance stud-
ies under ionizing radiation, because this kind of investiga-
tions involves high local energy transfer and an accelerated 
degradation. Indeed, the knowledge transfer from research 
onto industry is the progressive power through which the 
experimental results attain praxis.

The polymer blends encompassing polyamide-6 and 
polyolefins have large application areas from equipment 
cases, automotive parts or commodities up to cable insu-
lations, membranes or gaskets because of the thermal 
strength of PA-6 and the elasticity of polyolefins [3]. The 
radiation stability of polyamide-6 has been studied in con-
nection with the understanding of radiation effects [4, 5]. 
The availability of polyamide-6 to provide radicals during 
radiation processing is related to the energetic differences 
of various bonds (bond energies expressed in kJ mol−1: 
C–N 293, C–C 348, N–H 391, C–H 413) [6]. The radio-
chemical degradation mechanism of polyamides is previ-
ously reported [7].

Many other extended applications of polyamide 6 
demand its blending with other polymers to achieve 

Abstract The modification in the stability of polyam-
ide-6 (PA6)/ethylene-propylene diene copolymer (EPDM) 
was studied by isothermal and non-isothermal chemilumi-
nescence and FTIR spectroscopy. The compositions of the 
blends consisted of PA-6 as basic component and EPDM 
as the second component at different loadings (0, 10, 20, 
and 30 wt %). The exposure to γ-radiation (137Cs) was per-
formed in air at room temperature at five total doses of 10, 
25, 50, 100 and 160 kGy and dose rate of 0.4 kGy h−1. The 
different oxidation rates were correlated with the elastomer 
concentration according to the dissimilarity between the 
radiation resistance of the components. The maximum CL 
intensities attained at 210 °C corresponded to the highest 
oxidation rates in non-isothermal CL spectra. The delayed 
oxidation was due to the presence of elastomer which was 
noticed in the non-isothermal CL intensities of all composi-
tions. The isothermal CL determinations revealed the con-
tribution of elastomer to the oxidative strengths of PA-6/
EPDM compounds. The non-isothermal chemilumines-
cence determinations confirmed that the main source of 
radicals along the γ-radiation exposure was EPDM com-
ponent. The slight shift of the temperature peaks, charac-
terizing the maximum oxidation levels, was noticeable by 
higher EPDM concentrations. The propagation of oxidation 
was likely supported by the intermediates appeared in elas-
tomeric phase which could split at tertiary carbon atoms 
easier. FTIR records highlight the contribution of each 
component in oxidation process.
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