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Preface

Polyolefins are the most widely used commodity thermoplastics. The polyolefin field
remains the most vibrant area in polymer research largely driven by the synthesis of
novel polyolefins using single-site catalysts. Today, it is possible to design novel
polyolefin homopolymers, copolymers, and terpolymers with precise control of
chain architecture (e.g., linear chain with regular side-branching, comblike, or
star-shaped topologies), microstructures, and molecular weight distributions that
are hard to come by in conventional Ziegler—Natta olefin polymerization.

Polyolefin composites are a subset of polymer composites that emerged as a
result of the need to meet application requirements not satisfied by synthesized neat
polyolefins. In comparison to other subsets of polymer composites, polyolefin
composites have distinct advantages of lower density, lower cost, processing ease,
and good combination of chemical, physical, and mechanical properties. In the last
several years, the research and usage of polyolefin composites have increased
dramatically due to new application opportunities (e.g., in construction and trans-
portation) and the synthesis of novel polyolefins.

To the best of the editors’ knowledge, there is currently no single book that
focuses exclusively on polyolefin composites. Moreover, it is important to capture in
a book format the latest developments in nanostructured polyolefin composites such
as polyolefin/clay nanocomposites, polyolefin nanofiber composites, and polyolefin/
carbon nanotube composites. These are the two motivations to publish this book.

The chapters are organized as follows: Chapter 1 provides an overview of
polyolefin composites by first introducing polyolefins as a significant class of soft
materials, preparation, and reinforcement through incorporation of inorganic and
organic particles and fibers. This introductory chapter further examines emerging
trends in polyolefin composites research and development. The contributed chapters
are divided fairly evenly among three categories, namely microcomposites (Chapters
2-7), nanocomposites (Chapters 8—14), and advanced nano- and molecular compo-
sites (Chapters 15-20). All of these chapters cover preparation, characterization, and
properties of polyolefin composites at various structural levels. Chapters 15 and 16
provide new insights into fundamental theoretical understanding of nanostructured
polyolefin composites from molecular perspectives through advanced modeling and
simulation.

The book covers several aspects of polyolefin composites such as processing,
morphological characterization, crystallization, structure and properties, and perfor-
mance evaluation at micro- and nanostructural levels. Processing covers in situ
reactive blending, functionalization, compatibilization, and addition of micro- or
nanosized inorganic or organic additives of natural or synthetic origin having
different functional capabilities to improve performance or to aid processing.

XV



Xvi  Preface

This book is intended to serve as a valuable reference for academic and industrial
professionals engaged in research and development activities in the specific area of
polyolefin composites or in the general area of polymer composites. Some review
chapters are written at an introductory level to attract newcomers including senior
undergraduate and graduate students and to serve as a reference book for profes-
sionals from other disciplines. Since this book is the first of its kind devoted solely to
polyolefin composites, it is hoped that it will be sought after by a broader technical
audience. Some knowledge of polymer chemistry, physics, and engineering,
although are not strictly essential, would be helpful to better appreciate the technical
contents of some chapters.

All chapters were contributed by renowned professionals from academia,
industry, and government laboratories from various countries and were peer
reviewed in accordance with guidelines utilized elsewhere by top-rated polymer
journals. The editors would like to thank all contributors for believing in this
endeavor, sharing their views and precious time, and obtaining supporting docu-
ments. Finally, the editors would like to express their gratitude to the external
reviewers whose contributions helped improve the quality of this book.

DomMasius NWABUNMA

THeEIN KyU
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