Chapter 1

Introduction to Environmental

Nanotechnology:
E-Nano

Rabia Nazir
Pakistan Council of Scientific and Industrial Research, Pakistan

ABSTRACT

With the advent of industrialization, there are new technological developments going on which have
triggered the new researches and fields. Nanotechnology is one such field that is marked as twenty-first
century industrial revolution and led to the development of various products that have impacted life in
almost every field. Among these fields, nanotechnology has contributed significantly to the environment
protection and its remediation by addressing issues that have been threatening the human for long. In
this regard, several nanomaterials have been synthesized and many more are still in pipeline. No doubt
the field has made great contributions and has bestowed human with various amenities by enhancing
atom efficiency, use of fewer chemicals, less energy and other resource, reduction in waste, providing
better materials, and technology for environmental applications promising environmental sustainability,
however there are certain negative impacts that still need to be explored.

INTRODUCTION

Nanotechnology according to American Society for Testing and Materials (ASTM) International is
defined as “a term referring to a wide range of technologies that measure, manipulate, or incorporate
materials and/or features with at least one dimension between approximately 1 and 100 nanometers
(nm); such applications exploit the properties, distinct from bulk/macroscopic systems, of nanoscale
components” (Sellers et al., 2008). Owing to the manipulation of the properties and materials the field
offers, Nanotechnology is considered 21* century industrial revolution. The term was initiated with an
idea of Richard Feynman and is understood as a “technology at nanoscale” (Ramsden, 2011). With its
multidisciplinary nature the field encompasses production and development of materials at atomic and
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molecular scales and their integration into large nanostructures. The resulting nanomaterials show dif-
ferent properties from their bulk counterpart which can be tailored as well due to their small size and
high surface to volume ratio (Figure 1) (Karkare, 2008; Ratner et al., 2003).

The power of this small technology can be envisioned by the fact that it not only offers improved
products but has also resulted in better manufacturing and technological processes in almost every field
of life starting from simple house hold products to complex engineered materials (Karkare, 2008). In the
environmental arena nanotechnology has contributed in multiplex ways and has significant impact on its
sustainability. The chapter presents a brief overview of the role of nanotechnology in environment field.

E-NANO

According to the U.S. Environmental Protection Agency defines nanotechnology as “research and tech-
nology development at the atomic, molecular, or macromolecular levels using a length scale of approxi-
mately one to one hundred nanometers in any dimension; the creation and use of structures, devices and
systems that have novel properties and functions because of their small size; and the ability to control
or manipulate matter on an atomic scale” (Sellers et al., 2008; Tratnyek et al., 2006). The three major
areas of environment in which nanotechnology plays its role are:

1. Environmental monitoring
2. Environmental remediation

3. Pollution prevention

These three traits of E-Nano along with the famous kinds of nanomaterials that have really bloomed
these aspects are briefly overviewed in Figure 2.

Figure 1.

APPLICATION

MATERIALS
PROPERTIES

electronics
NANO-

MATERIALS
‘
0D — Nanoparticles
1D — Nanowires/Tubes )
Display |

2D — Nanofilms
3D — Nanocomposite/
Quantum Dots

Effects Activit

Micro- — Photoelectric
measurements

[hemat




25 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/introduction-to-environmental-

nanotechnology/209258

Related Content

Nanotechnology Applications in Biomedical Engineering

Cajetan M. Akujuobi (2015). Handbook of Research on Diverse Applications of Nanotechnology in
Biomedicine, Chemistry, and Engineering (pp. 50-63).
www.irma-international.org/chapter/nanotechnology-applications-in-biomedical-engineering/116839

Nanoparticle Synthesis Methods

Siddharth Parthasarathy, Saubhagyalaxmi Behera, Dipan Kumar Das, Padmaja Patnaik, Niharika Das,
Priyambada Mallickand Santanu Kumar Nayak (2024). Discovery, Disruption, and Future Implications of
Nanomaterials (pp. 33-68).

www.irma-international.org/chapter/nanoparticle-synthesis-methods/356184

Application of Single Electron Devices Utilizing Stochastic Dynamics

Shigeo Satoand Koji Nakajima (2009). International Journal of Nanotechnology and Molecular Computation
(pp. 29-42).

www.irma-international.org/article/application-single-electron-devices-utilizing/4076

An Assessment of Random Dynamical Network Automata for Nanoelectronics

Christof Teuscher, Natali Gulbahceand Thimo Rohlf (2009). International Journal of Nanotechnology and
Molecular Computation (pp. 58-76).
www.irma-international.org/article/assessment-random-dynamical-network-automata/40365

Mushroom Bioactive Compounds: Potential Source for the Development of Antibacterial
Nanoemulsion

Deepali Koreti, Anjali Kosre, Ashish Kumarand Nagendra Kumar Chandrawanshi (2022). Handbook of
Research on Nanoemulsion Applications in Agriculture, Food, Health, and Biomedical Sciences (pp. 213-
235).

www.irma-international.org/chapter/mushroom-bioactive-compounds/295466



http://www.igi-global.com/chapter/introduction-to-environmental-nanotechnology/209258
http://www.igi-global.com/chapter/introduction-to-environmental-nanotechnology/209258
http://www.irma-international.org/chapter/nanotechnology-applications-in-biomedical-engineering/116839
http://www.irma-international.org/chapter/nanoparticle-synthesis-methods/356184
http://www.irma-international.org/article/application-single-electron-devices-utilizing/4076
http://www.irma-international.org/article/assessment-random-dynamical-network-automata/40365
http://www.irma-international.org/chapter/mushroom-bioactive-compounds/295466

