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Preface

ecent developments in nanotechnology will allow environ-
mental decontamination in the foreseeable future through

everal nanomaterials, prccesses, and tools. The book con-
tains chapters from authors who have embarked on research
programs in the exciting areas of decontaminating water using
nanomaterials and biocatalysts. Several chapters detail the decon-
tamination of chemical warfare agents (CWAs), pesticides, and bio-
logical warfare agents (BWAs) using nanomaterials. The book also
provides a thorough overview of the most important developments
in the field of decontamination, including critical details on the
physics, chemistry, and technology of nanomaterials, nanostruc-
tures, and chem-bio decontamination.

The introduction (Chapter 1) provides a comprehensive and up-
to-date understanding and cutting-edge resource of nanotechnology
used for decontamination. Advances in our ability to synthesize,
visualize, characterize, and model these materials have created new
opportunities to control the rates and products of chemical reactions
in ways not previously possible. Chapter 2 discusses the preparation
and application of nanoporous hollow-fiber composite membranes
as an effective alternative in achieving an ultrathin, defect-free
selective layer for pervaporation separation processes. Chapter 3
addresses the photocatalytic inactivation of water and air pollution.
This chapter describes various advanced oxidation processes based
on the production of hydroxyl radicals that are widely used to remove
organic and inorganic contaminants from aqueous solutions and
gaseous effluents by converting them to less harmful substances such
as water, carbon dioxide, and inorganic salts. Chapter 4 discusses
the application of nano-TiO, catalysts to decontaminate organic
pollutants in various types of wastewaters. Chapter 5 reveals the
photoelectrocatalytic degradation of organic contaminants at nano-
semiconductor film electrodes under visible-light irradiation.

Chapter 6 shows the potential of metal nanoparticles in
disinfection. Antibacterial activity of metal-containing nanoparticles
is being used in many settings including water purification, surface

xvii
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s

cleaning, and reduction of microbial load in packaging for the food
industry. Chapter 7 shows how solar photocells are used to disinfect
and decontaminate water using nanomaterials and describes several
approaches to improve the photocatalysis efficiency of TiO,. Chapter 8
reveals the role of nanotechnology in decontaminating CWAs. Several
decontamination formulations have been devised so far for neutrali-
zing highly toxic CWAs. Chapter 9 presents nanostructured bio-
assemblies thatare used tobioremediate the environment. Widespread
production and use of toxic organic and inorganic chemicals in many
industrial and agricultural applications contribute to environmental
contamination, posing a significant risk to the environment and
human health. Chapter 10 shows how reactive nanoparticles treat
chlorinated, dense, nonaqueous-phase liquids in soil and ground-
water. Research in this area is ongoing and continues to grow,
providing additional support for the viability of using nanoparticles
to treat subsurface contaminants. Chapter 11 deals with persistent
pesticides detection and control using nanotechnology. Large surface-
to-volume ratio nanostructured materials have been widely used to
develop highly sensitive sensing systems to accurately detect and
monitor waterborne harmful agents such as pathogens, common
airborne pollutants, and metal ions among others. Chapter 12 focuses
primarily on the use of nanomaterials that have demonstrated
potential to successfully decontaminate CWAs, BWAs, and related
toxins. Nanotechnology presents a promising beneficial tool to
enhance removal of DNAPLs in groundwater, providing advantages
over established treatment technologies is shown in Chapter 13.

In addition, the book lists several successful commercial
companies and research institutions who are actively involved in the
areas of decontamination. We are fortunate to have assembled
contributions from world-class authorities in this field and sincerely
thank all of them. The enthusiasm and efforts of the contributors in
the field of environmental decontamination with nanotechnology
have culminated in this book, which we believe will be an essential
reading to the increasing number of researchers in this field. Dr. Ram
would also like to take this opportunity to thank Professor A. Kumar,
Director Nanotechnology Research & Education Center, University
of South Florida, Tampa, for his valuable suggestions throughout the
preparation of this book. Last, but not least, Dr. Ram warmly
acknowledges the gracious support of his wife, Kumari, and his
children, Natasha and Akash.
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