
Effects of Environmental Aging in Polypropylene
Obtained by Injection Molding

Rebeca Grecco Romano1, Washington Luiz Oliani1, Duclerc Fernandes Parra1,
Ademar Benévolo Lugão1

1Instituto de Pesquisas Energéticas e Nucleares

e-mail: grecco.rebeca@usp.br

UV light, heat, and pollutants can interact with Polypropylene (PP) molecules,
mainly with the tertiary carbon producing free radicals which can react with
oxygen producing changes in its properties [1]. PP has outstanding physical and
chemical  properties,  and  a  good processability  at  very  low market  price.  In
addition,  PP is  extensively used for manufacturing various kinds of  products,
however due to its large scale consumption a lor of waste is generated at the end
of their life cycle to the environment with low rate degradation [2]. This study has
the obejective of comparing the environmental exposure of PP (spheres) neat and
PP (spheres) irradiated with 20 kGy. Dumbbell samples were manufactured by
injection molding and exposed to the environment during 90 days. Another one
set was exposed to gamma irradiation at 20 kGy total dose and exposed at the
same  conditions.  The  samples  were  characterized  by  Scanning  Electron
Microscopy  (SEM),  Differential  Scanning  Calorimetry  (DSC)  and  Fourier
Transform Infrared Spectroscopy (FTIR). The dumbbell samples PP 20 kGy, after
environmental aging, showed oxidation with presence of cracks more intensely
than PP spheres neat.

Acknowledgments:

The  authors  acknowledge  CAPES  for  supported  the  Project  Electronuclear
012/2013,  Centre  of  Science and Technology of  Materials  –  CCTM-IPEN,  for
microscopy  analysis  (SEM),  the  technician  Eleosmar  Gasparin  for  technical
support and multipurpose gamma irradiation facility at the CTR-IPEN.

References:

[1] D.M. Wiles, G. Scott, Polym. Degrad. Stab., 91., p.1581-1592, 2006

[2]  N.  Wanasekara,  V.  Chalivendra,  P.  Calvert,  Polym.  Degrad.  Stab.,  96.,
p.432-437, 2011.

1903




