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Preface

The number of scientific disciplines whose names begin with the prefix nano has grown dramati-
cally since the launch of the National Nanotechnology Initiative in 2000. Some of those specialties
were born to be nano either because their research subjects are nanometer-sized objects or because
of the use of nanometer-scale experimental tools, for example, the scanning tunneling microscope.
It took electrochemistry two centuries (counting from Alessandro Volta’s creation of the voltaic
pile in 1800) to acquire the prefix nano. To work on the nanoscale, electrochemists had to produce
nanometer-sized probes, learn to accurately measure ultralow currents, and develop a new theory
required for data analysis. The evolution of electrochemistry to nanoscience was also accelerated
by the development and synthesis of many new nanomaterials and systems. Was the transition to
nano worth this effort? Our book aims to answer this question with a resounding Yes! By the early
1980s, electrochemistry could be seen as a mature and application-driven science. The move to
the nanoscale rejuvenated this field and allowed it to generate new electrode systems and begin to
gain molecular-level knowledge about heterogeneous processes complementary to that obtained
with various spectroscopic and surface science techniques. The nanoscale capabilities also gave
electrochemistry a niche in two of the most active areas of current chemical research—biomedical
and alternative energy.

This book covers three integral aspects of nanoelectrochemistry. The first two chapters contain
theoretical background, which is essential for everyone working in the field, that is, theories of
electron transfer (Chapter 1), transport, and double-layer processes (Chapter 2) at nanoscale electro-
chemical interfaces. The other chapters are dedicated to the electrochemical studies of nanomaterials
and nanosystems (Chapters 3 through 14) or the development and applications of nanoelectrochemi-
cal techniques (Chapters 15 through 22) and are self-contained. Nanoelectrochemistry has proved
useful for a broad range of interdisciplinary research. The applications discussed in this book
range from studies of biological systems to nanoparticles and from electrocatalysis to molecular
electronics, nanopores, and membranes. Although we did not intend to present even a brief survey
of those diverse areas of research, each chapter provides sufficient detail to allow a specialist to
evaluate the applicability of nanoelectrochemical approaches to solving a specific problem, and the
key ideas are discussed at a level suitable for beginning graduate students.

Our hope is that this book will be useful to all interested in learning about nanoelectrochemical
systems. We thank our students, coworkers, and colleagues who have done so much to advance this
field.
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