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Polyolefins are the polymers with the largest volume market because of their excellent mechanical and thermal
properties. Polyethylene (PE) and polypropylene (PP) are extensively produced and also a huge variety of
copolymers can be synthesized by changing the type and content of co-monomer. Furthermore many additives
may be added to improve or fashion new features. One of those additives is the silicon powder. polydispersed
colloidal particles have been found to block the sun radiation. In fact, it is more efficient than protecting with the
additives conventionally used. Several publications showed that the photodegradation of polyolefins in presence of
oxygen results in change of the initial polymer structure due to the oxidative products [1-2]. It was reported that PP
has a higher oxidation rate than PE which better resists the sunlight degradation [3-4]. The thermal properties of
polyolefines mixed with Silicon powder exposed to sunlight radiation have been analyzed as an indicator of the
effect of the Silicon on the degradation of the HDPE and PP.

Different quantities of Silicon powder (0.1, 1 and 5% in weight) were added to the HDPE and PP and subsequently
the materials were exposed in accelerated radiation chamber to an exposure time corresponding to 14 months of
sunlight radiation. Scanning Electron Microscopy experiments verified the well dispersion of the powder in the
polymers. Differential Scanning Calorimetry was used to assess the thermal properties of the degraded samples,
as well as to select the percentage of Silicon particles that ensures the blocking of the radiation. In the samples with
low content of Si the crystallization and the melting temperature dramatically decreased after exposing to sunlight
radiation. This fact indicates that the chemical structure of the sample was affected by the oxidation and some
groups formed can act as defects in crystallization. For HDPE, 1%w of Si was enough to stabilize and block the
effect of radiation of the polyethylene for more than a year. The hindering of photodegradation by addition of Silicon
was also noticeable for PP. Only the sample with Si 5%w did not disintegrate before 8 months.

The authors would like to acknowledge the Spanish Ministry of Economy and Competitiveness, through the Research Projects
ENE2011-28735-C02-01, FIS2009-07812, Consolider 2007-0046 Nanolight and the FPI-BES 2012-055316 pre-doctoral grants.
Generalitat Valenciana is thanked for the PROMETEO/2010/043 and APOSTD/2013/036. Universitat Politécnica de Valencia is
also thanked for the support through the PAID-06-SP20120581 project.

References:

—_

Davis A, Sims D. In: Weathering of polymers. London: Applied Science, 1983.

2. Billingham NC. In: Pospisil J, Klemchuk PP, editors. Oxidation inhibition in organic materials, vol. Il. Boca Raton,
FL: CRC Press, 1990. p. 249.

3. Gijsman P, Meijers G, Vitarelli G, Comparison of the UV-degradation chemistry of polypropylene, polyethylene,
polyamide 6 and polybutylene terephthalate. Polymer Degradation and Stability 65 (1999) 433.

4. V. Sé&enz de Juano Arbona Ph.D: Contribucién al estudio de la degradaciéon ambiental de poliolefinas

fotoestabilizadas. Universidad Politécnica de Valencia. 2006.



