measurements were performed
under an atmosphere of dry air
using a flow rate of 3 ml min-1.
Thin film samples having a mass
of 0.2-0.4 g were used in order
to avoid influence of diffusion.
Results
Figure 1 shows the strain at break
versus time for the polyamide film
at different ageing temperatures.
The time where a drop in strain
at break occurs may be defined
as the useful lifetime of the film.
The oxidation of the film is
accompanied by an autoretardent increase in the carbonyl
index as measured by FTIR, see
Figure 2. It is interesting to note
that the oxidative behaviour of
polyamides is rather different
from polyolefins that generally
show an induction period of low
rate of oxidation before a
pronounced increase in rate
occurs.

period of the CL curve. The TLI
time curve shows an autoaccelerated shape whereas the
Energy time curve essentially
shows an autoretardent shape
similar to the accumulation of
carbonyl groups shown in Figure
2 and to oxygen absorption data
published in the literature2.
The different shapes of the CL
time and the heatflow time
curves, also observed in the
corresponding time integral
curves, reflect a different
sensitivity of the two techniques
to oxidation of polyamides.
Although both the microcalorimetric and the CL techniques
reflects the same oxidation
process, the results show that the
monitored quantities, i.e. the CL
emission and the heatflow, are
sensitive to different sub
processes of the overall
oxidation process. The results
suggest that microcalorimetry

Figure 3 shows the CL intensity
time curve and the time integral
i.e. the total luminous intensity
(TLI) for polyamide 6 in ambient
atmosphere at 110°C. The
corresponding heatflow time
curve and the time integral, i.e.
the heat energy are shown in
Figure 4.
It is obvious that the CL intensity
time curves and the heatflow time
curves of polyamide 6 shows
individual characteristics. The
CL curve shows an apparent
‘induction period’ of high
intensity followed by a sigmoidal
increase through a maximum,
which is related to the drop in
strain at break. The corresponding heatflow time curves
shows a maximum, which is
related to the end of the induction

Figure 1.

might become a new complementary tool in studying
oxidation and stabilisation
mechanisms of polymers.
Conclusions
Two rate sensitive and continuous
techniques, i.e. microcalorimetry
and a chemiluminesence
technique, proved to be sensitive
to oxidation of polyamide 6 film,
however exhibiting individual
characteristics. The techniques
were found to relate to each other
and to a drop in strain at break.
Microcalorimetry
was
specifically found sensitive to
monitor oxidation during the initial stage of oxidation. Both
techniques offer convenient tools
in elucidating the mechanism of
stabilisation and degradation of
polymers and should be
regarded as complements to
other techniques giving new information on the oxidation process.
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Figure 4.

