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In recent years, a great deal of interest has been invested in innovating materials based on waste, through re- and up-cycling, intended for structural applications.
Thus, academic and industrial R&D offered, and still does, new solutions to actual environmental issues, intended to limit the negative impact of pollution.

The present study is subscribed to this trend and presents new thermoplastic composites based on high density polyethylene waste (HDPE) reinforced with natural
fibers from agriculture (sorghum bagasse, SB) and inorganic powders (concrete waste from demolition sites, CWP). These new composites made entirely from recycled
materials have been characterized (mechanical tests, thermal properties, water sorption) in order to assess their level of performance in relation with the amount of filler
and reinforcement, and to envisage their range of applications.

The experimental results indicated that SB fibers increased the elasticity of samples, expressed as improved impact strength, while CWP enhanced the
hydrophobicity and the ultimate tensile strength. An optimized formulation will provide the best combination of properties for the intended applications.

PROPERTIES OF RAW MATERIALS
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MECHANICAL PROPERTIES OF COMPOSITES
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Flexural tests (A - flexural strength at peak; B - flexural modulus) of composites versus control sample
- Higher fiber content enhanced tensile properties of composites.
- Flexural strength at peak for the composites tends to decrease linearly as the -Stress-strain deformation evolves in three stages:
reinforcement contents increases. » an initial stage characterized by elastic deformation (Hooke’s law);
- Addition of the reinforcement has improved the flexural modulus of most of the » the second stage - yielding (material undergoes Vvisco-elastic
composite samples compared to the control sample. deformation);
- Linear reduction in the composites modulus can be due to: fiber orientation and > third stage consists of a region of plastic deformation (the plastic strain
distribution, degree of bonding at the fiber-matrix interface, lay-up sequence, Increases under constant plastic stress up to material failure).

granulometric distribution of filler.

WATER SORPTION PROPERTIES
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All composites absorbed more water than the HDPE control sample. High content of different filler entailed different effects:

The variation of water sorption seemed to be linear: the higher the filler content, the - bagasse contributed to the load bearing capacity due to the increase in elastic
higher the water content. properties of the composite;

The hydrophil/hydrophob balance strongly influenced the amount of water retained by - stonedust caused agglomeration of particles, yielding in an increased
the composite samples. stiffness of the composite expressed by areduced load bearing capacity.
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