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“This book presents important aspects regarding the classification, characterization techniques, 
synthesis, and reactions of polymers and clays and addresses the synthesis procedures to obtain 
polymer–clay nanocomposites and their respective application range. It is an excellent source of 
knowledge in the field of polymer–clay nanocomposites and can be used by scientists, researchers, 
students, and industrials.”

Prof. Guilherme L. Dotto
Federal University of Santa Maria, Brazil

“A well-structured and easy-to-read book that follows the logical sequence of materials science, 
synthesis-characterization-practical application, and an excellent reference for those interested 
in getting a general overview of the fascinating polymer–clay nanocomposites with enhanced 
properties with respect to pure inorganic and organic solids and whose practical applications 
cover diverse areas.”

 Dr. Alberto Marinas-Aramendía
Campus de Rabanales, University of Cordoba, Spain

“This book with updated literature provides an excellent reference for undergraduate and graduate 
students, researchers, and practitioners. It represents a complete and coherent study of the general 
concepts, characterization, and properties governing polymers and specifically polymer–clay 
nanocomposites. With commercial applications discussed throughout and experimental results 
connected with theory, this is an ideal reference for those working in polymer science.”

 Prof. Mahir Alkan
 Balıkesir University, Turkey

Conventional polymer composites are widely used in diverse applications, such as construction, 
transportation, electronics, and consumer products. Composites offer improved properties, 
which are greatly affected by the dimension and microstructure of the dispersed phase. 
Nanocomposites are a new class of composites that have a dispersed phase with at least one 
ultrafine dimension, typically a few nanometers. Clay layers dispersed at the nanoscale in a 
polymer matrix act as a reinforcing phase to form polymer–clay nanocomposites, an important 
class of organic–inorganic nanocomposites. Polymer–clay nanocomposites can drastically 
improve mechanical reinforcement and high-temperature durability, provide enhanced barrier 
properties, and reduce flammability. 

This book focuses primarily on the development of polymer–clay nanocomposites and offers an 
overview of the commonly used polymer–clay nanocomposites and their origins, manufacture, 
properties, and potential applications. It will aid readers who wish to engage in the research of 
these composites, serve as a general introduction to researchers just entering the field, and be 
a source for scholars from other subfields.
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Nowadays, polymer–clay nanocomposite materials are of great 
interest	 in	 terms	of	scientific	 research	and	 industrial	applications.	
This book has been written to present a new practical overview 
of polymer–clay nanocomposites from a different perspective 
by offering a comprehensive introduction devoted to the typical 
characteristics of polymers, clays, and organo clays. 
	 In	this	context,	 the	first	two	chapters	are	devoted	to	polymers,	
polymerization mechanisms, and clay and characterization 
techniques. The second chapter examines predominantly the surface 
chemistry	of	the	modifications	with	the	main	mechanisms	of	surface	
modification	 of	 the	 clay.	 Hence,	 this	 chapter	 starts	 with	 concise	
information describing the interface phenomenon and ends with a 
comprehensive analysis of interfacial characteristics of organoclay 
synthesized	by	considering	adsorption	and	the	other	modification	
mechanisms. 
 Organoclays have critical importance not only in the creation of 
new materials and applications in materials science but also in the 
preparation of polymer nanocomposites, which is one of the most 
developed	 fields	 of	 nanotechnology.	 Therefore,	 the	 third	 chapter	
encloses synthesis methods of organoclay and the numerous related 
research results.
 The fourth chapter is predominantly focused on the synthesizing 
methods of polymer–clay nanocomposites along with the structural, 
thermal, and mechanical characterization techniques of these 
composites. 
	 Finally,	 in	 the	 fifth	 chapter,	 a	 wide	 range	 of	 industrial	 and	
technological applications of polymer–clay nanocomposite materials 
are proposed with their numerous practical examples.
 To sum up, this book, which focuses on clay-reinforced polymer 
composites, can be regarded as a detailed review of adsorptive 
interactions in particular and other interparticle interactions 
facilitating the synthesis of organoclay, including the interactions 
between ions and functional groups in the interlayer region.
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	 I	believe	that	this	book	containing	original	figures,	schemas,	and	
numerous relevant references in each chapter would be an essential 
reference source for the readers working on the research and 
development of polymer–clay nanocomposites.
	 I	wish	to	thank	my	colleagues,	particularly	Dr.	Kübra	Güneş,	and	
Dr.	Metin	Açıkyıldız,	Zafer	Eroğlu,	and	Büşra	Kuzey	for	their	support	
in	 checking	 the	 text,	 drawing	 figures	 and	 schemas,	 and	 creating	
equations. 

Ahmet Gürses 
Erzurum, Turkey

Summer, 2015 
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