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Preface

This book is devoted to the single functional group, metal derivatives of unsatu-
rated carboxyl ion RCOO™, where R is a radical with multiple bonds. This field
embraces a huge number of chemical compounds, among which are new types
of monomers and polymers with interesting structures and properties and unusual
chemical transformations. This field includes both natural and artificial polymers
but mainly various synthetic materials.

Macromolecular metal carboxylates are currently the object of extensive studies
due to their unique catalytic, magnetic, optical, and other properties as well as per-
spective precursors of novel nanocomposite functional materials. These complexes
and nanocomposites have attracted scientific interest both from a fundamental point
of view and their potential applications. Reactivity of unsaturated metal carboxy-
lates containing metal atoms in immediate proximity to a polymerizable bond is
closely related to their molecular structure. It is of essence to reveal the peculiar-
ities of their behavior, which is determined by the metal on the one side and the
polymeric backbone on the other.

In this book, the main representatives of unsaturated carboxylic and correspond-
ing polymeric acids as well as the methods of synthesis of metal carboxylates are
analyzed. There are no analogs of such monographs devoted to various aspects of
synthesis, polymerization, and properties of the monomeric and macromolecular
metal carboxylates and nanocomposites in the literature.

Structure of monomer and macromolecular metal carboxylates, the type of coor-
dination of carboxylate ion, the electronic and valence state of metal, and specificity
of metal-organic ligand bond were also considered. We want to note the role of
kinetic and stereochemical effects on the main stages of polymerization and copoly-
merization of such metal-containing monomers. Knowledge of these peculiarities
allows one to effectively control the structure and properties of metallopolymers.

An alternative way to produce of macromolecular metal carboxylates by the in-
teraction of polymeric acids with metal compounds is also discussed. In this book,
the features of complexation of carboxylic macromolecular ligands, the effects of a
polymer chain, the constants of formation and stability of macrocomplexes formed
are considered.

Special chapters of the book are devoted to applications of metallopolymer and
nanocomposites as well as polymer-assisted synthesis of metal nanoparticles.



vi Preface

We think that this book is the first comprehensive analysis of this field of science.
We tried to consider the problem as exhaustively as possible, and we hope that
missed questions are not principal.

Who is our potential reader? Chemistry of carboxylates, as any interdisciplinary
field of science and technique, rapidly develops, and intensive accumulation of ex-
perimental data in this field embarrasses not only beginners but also experienced
researchers working in this field. First of all, this book can be useful for a wide
range of scientists and engineers of research institutes and industry. Then, it can
serve as a handbook for students, postgraduate students of universities and colleges
that are interested in this field of science. After 25 years of our own researches in
this field and analysis of literature, we believe in the necessity of appearance of this
book generalizing accumulated data on all aspects of monomeric and polymeric
metal carboxylates.

Section 9.2.1 was written together with Professor Aleksander S. Rosenberg who
to our great regret deceased untimely.
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