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PREFACE

This book provides innovative chapters on the growth of educational, sci-
entific, and industrial research activities among chemists, biologists and
polymer and chemical engineers and provides a medium for mutual com-
munication between international academia and the industry. This book
publishes significant research and reviews reporting new methodologies
and important applications in the fields of complex materials. This book
also provides a comprehensive presentation of the concepts, properties,
and applications of complex materials. It also provides the first unified
treatment for the broad subject of materials. The authors of each chapter
use a fundamental approach to define the structure and properties of a
wide range of solids on the basis of the local chemical bonding and atomic
order present in the material. Emphasizing the physical and chemical ori-
gins of different material properties, this important volume focuses on the
most technologically important materials being utilized and developed by
scientists and engineers.

In Chapter 1, active packaging based on the release of Carvacrol and
Thymol for fresh food is presented. In Chapter 2, the importance of veg-
etable oils as platform chemicals for synthesis of thermoplastic bio-based
polyurethanes is reviewed in detail. In Chapter 3, a new concept on geneti-
cally engineered microbial biosensors is reported. In Chapter 4, degrada-
tion and stabilization of fur and leather are well described. In Chapter 5,
new developments in materials chemistry and physics are presented. In
Chapter 6, the quantum-chemical calculation in chemical reaction is well
described. In Chapter 7, energy of a homolytic cleavage of communica-
tion OH in 4-Replaced 2,6-di-rert.butyl phenols is investigated. Results
of quantum-chemical calculations of phenols and phenoxyls radicals a
method of Hartrii-Focks with parameters UHF, RHF are used for calcula-
tions of energy of homolytic decomposition of communication OH bonds.
Results of the analysis of dependences of calculations D, from k, allow
to recommend approach PM6 with parameter RHF for calculation D, of
sterically hindered phenols.



xviii Preface

In Chapter 8, a study on reaction of ozone with some oxygen contain-
ing organic compounds is presented. This chapter, based on 92 references,
is focused on degradation of organics by ozonation and it comprises vari-
ous classes of oxygen-containing organic compounds — alcohols, ke-
tones, ethers and hydroxybenzenes. The mechanisms of a multitude of
ozone reactions with these compounds in organic solvents are discussed in
detail, presenting the respective reaction schemes, and the corresponding
kinetic parameters are given and some thermodynamic parameters are also
listed. The dependences of the kinetics and the mechanism of the ozona-
tion reactions on the structure of the compounds on the medium and on
the reaction conditions are revealed. The various possible applications of
ozonolysis are specified and discussed. All these reactions have practical
importance for the protection of the environment. In Chapter 9, the kinet-
ics and mechanism of the selective ethylbenzene oxidation is studied. In
this chapter, AFM method in the analytical purposes to research the pos-
sibility of the formation of supramolecular structures on basis of heterobi-
nuclear heteroligand triple complexes Ni(Il)(acac),"NaSt(or LiSt)-PhOH
were applied.

It is also shown what the self-assembly-driven growth seems to be
due to H-bonding of triple complexes Ni(Il)(acac), NaSt(or LiSt)-PhOH
with a surface of modified silicone, and further formation supramolecu-
lar nanostructures {Ni(ll)(acac),"NaSt(or LiSt)-PhOH} due to directional
intermolecular (phenol—carboxylate) H-bonds, and, possibly, other non-
covalent interactions (van Der Waals-attractions and m-bonding).

In Chapter 10, a detailed study of composite materials on the basis
of epoxy containing organosilicon compounds is presented. The synthesis
of organosiloxane monomers and polymers of linear and cyclic structure
with epoxy groups via catalytic oxidation reactions of compounds with vi-
nyl group and condensation reactions of compounds with hydroxyl or eth-
oxyl groups with epichlorohydrin have been summarized in this chapter.
The hydrosilylation reaction of linear polyhydromethylsiloxane with allyl
glycidy! ether is also considered. Some ring opening reactions of epoxy
groups have been studied.

The composite materials on the basis of epoxy containing organosilox-
ane compounds and their physical-chemical properties have been consid-
ered as well.



