
Foreword 

The increasing interest in the use of electrical techniques for the characterisation of material 
properties indicates the need for a book in which the most important issues in this area are 
collected. Consequently. the intention of this volume is to provide a comprehensive description 
of the electrical teclmiques used in studies of the semiconducting properties of materials based 
on ionic solids, principally metal oxides. A second intention of this volume is to present an 
updated review of the most important data on defect-related properties of ionic solids, such as 
transport of charge and matter and electrochemical properties. in an accessible form. 

Electrical and electrochemical techniques represent very powerful tools in the characterisation of 
materials, especially at elevated temperatures. This is the reason why there has been substantial 
progress in research involving applications in these areas. Electrical techniques have many 
advantages over other traditional analytical techniques, which usually are complex and thus 
expensive. On the other hand, electrical techniques are relatively easy to establish and 
undertake. An additional advantage of electrical techniques is related to the potential for their 
applications in in situ monitoring of processes, including adsorption, chemisorption. diffusion, 
sintering, solid-state reactions, catalytic processes, and electrode processes. Moreover, electrical 
teclmiques are known to be highly sensitive to structure. composition, and nonstoichiometry. 
This is reason why electrical properties are so widely studied in many laboratories in order to 
detennine a wide range of materials-related properties, such as semiconducting characteristics, 
defect disorder models, and transport kinetics data, for both ionic and electronic defects. 

Electrical techniques also have found applications in different areas of materials science. such as 
solid-state chemistry and physics, lligh-temperature chemistry, high-Tc superconductivity, 
catalysis and surface science, as well as engineering-related areas. such as metallurgy, ceramics, 
nuclear engineering, and high-temperature corrosion. Therefore. this book also is addressed to 
engineers and scientists working in these related areas. 

A number of researchers who are well known experts in the field of materials science were 
invited to contribute to this volume. Each chapter contains a topic relevant to electrical 
techniques and properties written by specialists in that field. 

There are some intentional overlaps between chapters, mainly in relation to the electrical 
teclmiques, in order to provide the reader with descriptions of the different approaches toward 
the applications of these techniques in materials characterisation. 

It was the intention of all of the authors that the book be addressed to those involved in the field 
as well as to students and those wishing to learn about the electrical properties of ionic solids, 
instrumentation, and techniques. On the other hand, this volume provides descriptions of the 
most recent advances in the applications of electrical techniques to the study of materials and 
their properties. 

The editors would like to express their sincere thanks to all of the authors for their efforts in the 
preparation of their chapters. 
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