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Preface

In this work, a general approach to the recyclability of plastics and composites used
in construction, with the purpose of their reuse, is provided.

The various recycling technologies applicable to plastic materials, most used in
civil construction, are described, indicating the difficulties inherent to these pro-
cesses for the main polymers. In this context, several illustrative cases of success
and examples of recent technological innovation are presented.

It also addresses the issue of quality control, certification, and standardization
adopted in Europe for recycled plastics.

Several market data are presented, namely the production capacity for plastics
and bio-based polymers, the quantities of recycled plastic and, for each type of
polymer, some statistical data on recycling. The obstacles for recycled materials in
the plastics market are mentioned, also referring to the variables that most influence
recycling costs and the price of recycled materials.

The conclusions drawn from this work are of several types. In a succinct way,
they demonstrate that recycling is a fundamental resource to minimize waste and
reduce environmental pollution, constituting a strategic approach to the manage-
ment of waste from plastic construction products at the end of its useful life.

The main challenges and future perspectives arising from the most recent devel-
opments in this area are presented.

Finally, the most relevant strategic recommendations are presented in order to
continue and concretize the resolution of the problem of recycling plastics and seek
to achieve the objectives of the circular economy, which involves the development
of a specialized market for recycling and recycled plastics, and, consequently, pro-
mote the purchase and sale operations of economic agents and interested parties
(i.e., sellers, buyers, consumers, associations, recyclers, and manufacturers of pro-
duction machinery) in order to also increase the recycling and recyclability of plas-
tic waste.

Lisbon, Portugal Luis Eduardo Pimentel Real



Introduction

The purpose of this work is to present the state of the art on the topic “recycling of
plastic building materials,” comprising a synthetic market analysis, presenting the
latest developments in plastics recycling technologies, and making some recom-
mendations to optimize the success of recycling and encourage the circular economy.

In Chap. 1, the problem is briefly described and the topic of plastics sustainabil-
ity is addressed, covering the topic of life cycle analysis and some case studies
related to plastic materials.

Then, in Chap. 2, the various types of plastics and additives usually incorporated
in polymers are described.

Chapters 3 describes the use, in construction, of various types of plastic materi-
als, including composites, biocomposites, and recycled plastics.

Next, in Chap. 4, the entire value chain for plastic waste is described, from the
collection to the introduction of recycled materials on the market, with an emphasis
on separation and recycling technologies, including recycling machinery. This
chapter also addresses several aspects related to the quality of recycled plastics,
including influencing factors and constraints, ending with a description of the vari-
ous recycling processes.

Chapter 5 summarizes data statistics on the plastics, starting with the evolution
of production capacity of plastic materials, followed by recycled plastics, referring
economical topics like costs of recycling and prices of recyclates.

In Chap. 6, the main constraints and difficulties associated with the market of
recycled plastic materials are mentioned.

Next, in Chap. 7, the recycling of the main plastics used in construction is
described and success stories are presented regarding the recycling of each type of
polymer.

Finally, Chap. 8 presents the conclusions, the challenges that are expected for the
future in the short and medium term, and the recommendations to guarantee the
success of recycling and encourage the circular economy.
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