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The objective of this work was to study the isothermal crystallization of High Density
Polyethylene/Hydroxyapatite nanocomposites, with 2 and 5 ppc of HA, irradiated with 25
kGy (sterilization dose) of y-Ray from a 60Co source, at a rate of 4.8 kGy/h in air and at room
temperature. The selected crystallization temperatures were 118, 117, 116 y 115 °C. The
crystallization kinetics was analyzed using the Avrami's model whose parameters were
optimized using a non-linear regression technique.

Regression results show that the Avrami exponent varies between 1.8 and 1.5, meaning that
the spherulitic growth is mainly two dimensional. Values for specific crystallization constant
"k" were found to be higher for HDPE/HA compounds than for pure HDPE, clearly indicating
the presence of an HA nucleation effect. It was also observed that values for the specific
crystallization constant "k" decreases with increasing temperatures, being this effect more
noticeable for HDPE/HA compounds than for pure HDPE. Regarding to irradiated samples,
their "k" values were found to be lower than those for non irradiated samples, the difference
getting more significant with decreasing crystallization temperature.

Simulation of experimental data with the Avrami's model show a clear influence of the
crystallization temperature, the HA content in the sample and the amount of applied radiation.
It was also observed that the Avrami model correlates satisfactorily experimental data for not
irradiated samples of pure HDPE and HDPE/HA compounds at the highest crystallization
(Tc). However, as the crystallization temperature decreases, the values simulated with the
Avrami model increasingly deviate from experimental data, specifically at the highest values
of the relative crystallinity. This effect is even stronger on irradiated samples of HDPE and
HDPE/HA compounds.
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