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Extended Abstract

The COVID-19 pandemic led to a significant increase in waste production, like the facial masks [1]. According to the
World Health Organization (WHO), the global monthly demand for masks to combat the effects of COVID-19 was projected
to be 89 million [2] [3]. The thermoplastic polymer components of these waste materials have degradation characteristics
that extend over hundreds of years [4]. Waste treatment processes include incineration, landfill degradation, mechanical
recycling, and chemical recycling [5].

In Ecuador, approximately 20% of waste production is adequately disposed of, while the 80% ends up in open-air
landfills, dumps, rivers, or incinerators [6]. Researchers have explored the behaviour of adding waste materials from facial
masks, such as polypropylene, to asphalt [7]. The results indicate its applicability, making it an alternative for sustainable
use and promoting environmentally friendly practices [8]. These findings inspired this research aimed at analyzing the
physical and mechanical behaviour of hot-mix asphalt containing the adittion of percentages of polypropylene fiber at
percentages of 0,25%, 0,50%, 0,75%, and 1% of the fine aggregate fraction derived from discarded of the facial masks.

The polypropylene fiber was obtained from recycled common-use facial masks. After washing and air-drying, the central
layer was extracted, crushed, and liquefied in the laboratory in order to get the fine fibers measuring between 1 mm and 2
mm. Laboratory tests were conducted on the remaining components of the asphalt mixture, including fine, coarse aggregates
and AC-20 asphalt. The results were used to design asphalt mixtures following ASTM D 1559 (Marshall Method). Both the
base mixture without any additive and mixtures with added polypropylene fiber were considered, with 5,72% asphalt content.

The results, in accordance with ASTM D 6927, shown the parameters established in the Ecuadorian Road Design
Standard NEVI-12 for asphalt mixtures applied to medium-traffic roads, corresponding to an equivalent single-axle load
between 300,000 and 10,000,000 ESALSs. Particularly, improvements were observed in stability and flow properties when
adding polypropylene fibber at percentages below 0,5%.

Compared to the standards set by regulations, there was a 44% increase in both stability and flow of the mixture.
Furthermore, the polypropylene fiber-enhanced sample exceeded the stability the base mix asphalt by 1,31%.This
composition ensures durability and necessary performance under vehicular traffic conditions and varying climates.
According to [9], the increased strength may be attributed to the relative crystallinity of polypropylene, providing high tensile
strength, rigidity, and hardness.

This research is significant because, it proposes a sustainable waste management alternative, aligning with Sustainable
Development Goal 12, which aims to ensure sustainable consumption and production practices. It can serve as a foundation
for future studies in waste management and the construction of sustainable infrastructure.
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