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Preface

Organic—inorganic hybrid nanomaterials made up of inorganic nanoparticles and
organic polymers represent a new class of materials that exhibit improved perfor-
mance compared with their individual constituents. These hybrid materials com-
bine the unique properties of organic and inorganic components in one material and
are used in sensors and in photocatalytic, antibacterial, electronic, and biomedical
applications. Inorganic nanoparticles have a strong tendency to form aggregates;
therefore, to improve the stability of dispersions and compatibility of inorganic
nanofiller with organic solvents or polymer matrices, the surfaces of inorganic
nanofiller should be modified either by grafting polymers onto them or by absorp-
tion of small molecules such as silane coupling agents. Surface modification
improves the interfacial interactions between inorganic nanofiller and polymer
matrix, which results in unique properties such as very high mechanical properties,
even at low loadings of inorganic reinforcement, and other optical and electronic
properties. This volume provides full information about the fabrication of hybrid
nanomaterials, surface functionalization of inorganic nanoparticles, and applica-
tions of organic—inorganic nanocomposite materials in various fields.

The various review articles in this volume were contributed by prominent
researchers from industry, academia, and research laboratories across the world.
This interesting book will prove to be a very useful tool for undergraduate and
post-graduate students, scientists, academics, research scholars, materials engi-
neers, and for industry. This volume covers the following topics in the area of
hybrid nanomaterials:

In the chapter “Dispersion of Inorganic Nanoparticles in Polymer Matrices:
Challenges and Solutions,” the synthesis, properties, and applications of nanopar-
ticles; their surface modification; and preparation of polymer—inorganic nanocom-
posites are reviewed in detail. The chapter “Recent Advances on Fibrous Clay-
Based Nanocomposites” reviews recent results on nanocomposite materials derived
from the fibrous clay silicates sepiolite and palygorskite and combined with diverse
types of polymers, from typical thermoplastics to biopolymers such as polysacchar-
ides, proteins, lipids, and nucleic acids. The chapter “Nanohybrid Materials by
Electrospinning” highlights recent progress and current issues in the production of
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hybrid nanofibers using the electrospinning technique. Hybrid nanomaterials based
on polymer—ceramic are discussed in the chapter “Polymer—Ceramic Nanohybrid
Materials.” Some advanced applications of polymer—ceramic hybrid nanomaterials
are also addressed and compared with those of their polymeric counterparts.

Soft nanohybrid materials with novel organic—inorganic network structures,
such as nanohydrogels, soft nanocomposites (solid), and their derivatives are
described in the chapter “Soft Nanohybrid Materials Consisting of Polymer—Clay
Networks.” Synthesis of polymer hybrids based on metal-oxide nanoparticles are
discussed in “Fabrication of Metal Oxide—Polymer Hybrid Nanocomposites.”
Some properties and applications of these hybrid nanocomposites are also dis-
cussed in this chapter.

The chapter “Semiconductor-Polymer Hybrid Materials” deals with the synthe-
sis, properties, and applications of semiconductor nanoparticles and semiconductor
polymer nanocomposites. Synthesis of semiconductor polymer nanocomposites by
melt blending and in situ polymerization is discussed in detail. The properties and
some applications of these nanocomposites are also discussed. The chapter “Shape
Memory Polymer—Inorganic Hybrid Nanocomposites” discusses methods of pre-
paring shape memory polymer inorganic nanocomposites as well as the effects of
fillers on the biological, electromagnetic, and mechanical properties of the resulting
nanocomposites. “Frontiers in Nanofabrication via Self-Assembly of Hybrid Mate-
rials into Low Dimensional Nanostructures” reviews the different concepts for
fabrication of one-dimensional nanostructures based on hybrid materials via direct-
ed self-assembly. The concepts describe how different types of self-assembled
organic phases drive the unidirectional assembly of the inorganic moieties.

The Editors would like to express their gratitude to all contributors of this book,
who have provided excellent contributions.

Susheel Kalia would like to thank his students, who helped him in the editorial
work. Finally, we gratefully acknowledge permissions to reproduce copyrighted
materials from a number of sources.

Shimla Hills, India Susheel Kalia
Gyeongsan, Republic of Korea Yuvaraj Haldorai



Contents

Dispersion of Inorganic Nanoparticles in Polymer Matrices:
Challenges and Solutions ........... ... it 1
R.Y. Hong, and Q. Chen

Recent Advances on Fibrous Clay-Based Nanocomposites ................ 39
Eduardo Ruiz-Hitzky, Margarita Darder, Ana C.S. Alcantara,
Bernd Wicklein, and Pilar Aranda

Nanohybrid Materials by Electrospinning .................................. 87
Chiara Gualandi, Annamaria Celli, Andrea Zucchelli,
and Maria Letizia Focarete

Polymer—Ceramic Nanohybrid Materials .................................. 143
Sarabjeet Kaur, Markus Gallei, and Emanuel Ionescu

Soft Nanohybrid Materials Consisting of Polymer—Clay Networks ...... 187
Kazutoshi Haraguchi

Fabrication of Metal Oxide-Polymer Hybrid Nanocomposites .......... 249
Yuvaraj Haldorai, and Jae-Jin Shim

Semiconductor-Polymer Hybrid Materials ................................ 283
Sarita Kango, Susheel Kalia, Pankaj Thakur, Bandna Kumari,
and Deepak Pathania

Shape Memory Polymer-Inorganic Hybrid Nanocomposites ............ 313
Radu Reit, Benjamin Lund, and Walter Voit

vii



viii Contents

Frontiers in Nanofabrication via Self-Assembly of Hybrid
Materials into Low Dimensional Nanostructures .......................... 351
Amir Fahmi



	Preface
	Contents

