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Preface

Compared with conventional technologies and sciences, the 
development of nanoscience and nanotechnology dealing with 
the synthesis and characterization of nanostructure materials has 
been quite rapid and intensive, while also unprecedented. Now 
the technologies based on nanoscience and nanotechnology are 
exerting a profound and strong impact on every field of conventional 
technology and science.
 Science and technology in the 21st century are evolving in 
four major directions: environmental technology, information 
technology, biotechnology, and nanotechnology. Technologies 
created and advanced by these four disciplines have continuously 
had an impact on daily life. Drug delivery systems, vaccines, 
animal cloning, genetically modified organisms, fuel cells, solar 
cells, electroluminescence devices, flexible displays, wireless 
telecommunications, World Wide Web, and so on, were created and 
brought to us by these technologies. There is no doubt that because 
of these four pillars of technology, humankind will experience an 
unprecedented technology-based life. 
 The role of nanotechnology in advanced modern technologies 
is to provide materials as breakthrough and to materialize 
technology, and these materials have been considered the unique 
and sole solution to the limitations of other technologies and a 
means of widening their applications. Therefore, nanoparticles 
and nano-sized materials—such as nano-imprinting materials, 
nano-lithography materials, nano-sized sensors, as well as nano-
sized detectors for biomolecules in DNA assay, immunoassay, and 
cell bio-imaging—have been widely used in biotechnology and 
information technology. However, little has been reported about the 
application of nanoparticles in environmental technology and about 
their influence on the environment. Most of the environmental 
applications of nanoparticles have been limited to the fabrication 
of nano-sensors for VOC detection and nano-sized catalysts for air 
purification systems. The use of nanoparticles for the direct removal 
of pollutants from the contaminated soil and wastewater has been 
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seldom reported. Environmental processes for soil remediation, 
wastewater treatment, and air purification strongly need innovative 
new materials to improve their performance and efficiency. Hence, the 
demand for materials created by nanotechnology in environmental 
technology is ever stronger than before. 
 This book presents the possible applications of nano-sized 
materials in environmental processes. It is by far the most reliable 
guideline for the selection of nanomaterials to improve the efficiency 
of environmental processes and for designing nanomaterials 
for specific environmental processes and pollutants. The impact 
of nanomaterials on the environment has also been discussed 
in the book to help avoid causing secondary contamination by 
use of nanomaterials and to provide proper information about 
nanomaterials to potential users who wish to use and apply them in 
environmental technology.




