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Preface 

The present book is a collection of selected papers related to the vast field 
of Portable and the Emergency Energy Sources. It was conceived to bring 
together the knowledge acquired through the project Portable and 
Emergency Energy Sources POEMES (2003 – 2006) supported by the 
European Commission. However, the book has been subsequently 
enriched with additional relevant topics of increased importance.  

The book is divided into six parts: 

• Li-Ion Batteries; 
• Metal Hydride Batteries and Hydrogen Storage; 
• Solid State Batteries; 
• Metal-Air Batteries; 
• Solid Oxide Fuel Cells (SOFC); 
• Energy Sources Testing and Investigation. 

A substantial amount of the articles is devoted to the Li-ion system, 
where in principle the research and development, as well as the 
publication activities, are intensive. This part of the book combines both 
reviews of the state of the art and own results. They are focussed on: (i) 
improved electrode materials (including replacement of LiCoO2 as 
positive electrode material, and development of the solid electrolyte 
interphase concept) and (ii) their analysis, characterization, and structural 
determination with new and advanced techniques. 

The development and improvements of metal hydrides is discussed in 
two application aspects: as electrodes in batteries and as active materials 
for hydrogen storage. The latter constitutes a niche related with the 
increasing importance of hydrogen energy. 

The two articles included in the Solid State Batteries part combine 
information about the present state of the market with research results on 
perspective materials, comprising the concept of micro-batteries based on 
all solid cells. 
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The group of the metal-air batteries for portable and emergency 
applications is represented by the high power Zn-air and Mg-air primary 
and mechanically rechargeable batteries. An original technology for 
production of air gas-diffusion electrodes, which provide low polarization 
and stable long-term operation, is developed.  

The SOFCs part focuses on effective and innovative approaches towards 
low temperature operation with reduced costs and improved performance. 

The last part, which consists of four papers, is devoted to the techniques 
for battery measurement, testing, and control. Since the very first 
measurement of small battery impedance we succeeded to perform thirty 
years ago in collaboration with H.Takenouti and M.Keddam, battery 
impedance spectroscopy has found a large variety of applications. The 
challenge has led us to solutions of many problems related to the low 
impedance, non-stationary and fuzzy nature of batteries. Part of these 
new techniques is elucidated in the first two papers of this group. The 
third paper describes a new generic born technique based on a sweep 
coulometry and producing valuable and informative spectra.  

The last paper of the book summarizes the electrochemical 
instrumentation state of the art. It also gives an introduction to the 
concept of the Smart Battery – the most advanced approach to integration 
of batteries into energy systems.  

The present book does not assume to cover the full spectrum of problems, 
achievements, and trends in the field of portable and emergency energy 
sources. We hope, however, that it will be of interest and of use to those 
involved in the research and development of energy sources. 
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the European Commission under contract NNE5/2002/18 “Portable and 
Emergency Energy Sources - POEMES”, that made possible the edition 
and the distribution of the book. 
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