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Abstract. In a number of countries, important research projects are nowadays carried out and are
mainly devoted to developing original approaches to sustainability in order to improve the lifetime
of reinforced concrete structures. This paper describes an innovative use of plastic bottle waste as
cement-substitution within composite materials for preventing chemical attacks, energy efficiency
in buildings or repairing various reinforced concrete structures. So, experiments were accomplished
on polymer-mortar composite materials where the cement was partially replaced by various volume
fractions of waste polyethylene terephthalate (PET) particles (0%, 6%, 12% and 17%). The
specimens were tested by destructive and non-destructive testing and for chemical resistance to acid
solutions at different concentrations. From this study, it was found that the PET-modified mortars
exposed to aggressive environments showed better resistance to chemical attack than unmodified
one without substantially affecting the mechanical strength in tap water and UPV values decrease as
the proportion of PET waste in the mix increases. The addition of PET to the modified mortars,
means reducing the penetration of aggressive agents. The formations which appear such as different
calcium salts were determined by TG/dTG analysis. So, these composite materials are often used as
low-cost materials for energy efficiency in buildings, preventing chemical attacks or repairing
various reinforced concrete structures exposed to aggressive environments where high resistance to
acid is required and to both reduce sound intensity and dampen vibrations.

Introduction

Industrial waste management is the prime concern globally due to ever increasing quantities of
waste materials and industrial by-products. Various types of recyclable materials are currently used
in civil engineering applications as an architecturally innovative sustainable building approach.
These materials include rubber waste particles [1,2], polyvinyl chloride (PVC) [3], PET [4-6], PET
fibers [7], recycled polyurethane foam [8]. So, several works have been performed or are under way
to evaluate the properties of cement-composites containing various types of plastic waste as
aggregate, filler or fiber.

The expression sustainable development can be described as enhancing quality of life and thus
allowing people to live in a healthy environment and improve social, economic and environmental
conditions for present and future generations [9]. According to Bignozzia [10], sustainable building
materials are usually based on recycling of proper waste that, thank to its own characteristics, can
partially and/or entirely replace natural materials deriving from no-renewable resources. Moreover,
Cobirzan et al. [11] reported that considering sustainability principles, the building materials,
structural and non structural element or an entire construction must be designed in order to resist to
mechanical, chemical and physical damages, and not affecting air, water and soil quality during
entire lifecycle.
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