Sanjay K. Sharma - Rashmi Sanghi
Editors

Advances in
Water Treatment
and Pollution
Prevention

@ Springer



Sanjay K. Sharma ¢ Rashmi Sanghi
Editors

Advances 1n Water Treatment
and Pollution Prevention

@ Springer



Editors

Sanjay K. Sharma Rashmi Sanghi

Jaipur Engineering College & Research Indian Institute of Technology Kanpur
Centre UpP

JECRC Foundation India

Jaipur

India

ISBN 978-94-007-4203-1 ISBN 978-94-007-4204-8 (eBook)

DOI 10.1007/978-94-007-4204-8
Springer Dordrecht Heidelberg New York London

Library of Congress Control Number: 2012942032

© Springer Science+Business Media Dordrecht 2012

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology
now known or hereafter developed. Exempted from this legal reservation are brief excerpts in connection
with reviews or scholarly analysis or material supplied specifically for the purpose of being entered
and executed on a computer system, for exclusive use by the purchaser of the work. Duplication of
this publication or parts thereof is permitted only under the provisions of the Copyright Law of the
Publisher’s location, in its current version, and permission for use must always be obtained from Springer.
Permissions for use may be obtained through RightsLink at the Copyright Clearance Center. Violations
are liable to prosecution under the respective Copyright Law.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

While the advice and information in this book are believed to be true and accurate at the date of
publication, neither the authors nor the editors nor the publisher can accept any legal responsibility for
any errors or omissions that may be made. The publisher makes no warranty, express or implied, with
respect to the material contained herein.

Printed on acid-free paper

Springer is part of Springer Science+Business Media (www.springer.com)



This book is for the coming generations, to
make them aware about the ‘cost’ of water.

— Sanjay K. Sharma and Rashmi Sanghi



Preface

Anyone who can solve the problems of water will be worthy of
two Nobel prizes — one for peace and one for science.

John F. Kennedy

When the well is dry, we learn the worth of water.

Benjamin Franklin

The mighty words of John F. Kennedy and Benjamin Franklin underline quite
simply, and yet very powerfully, how important water is for the survival of our planet
and its species and invite us to take measure against the dramatic consequences of
water shortage.

Editing this book has been a very special experience for us because it has meant
posing ourselves a crucial question: ‘how could we live without water?’

Nowadays, the world water crisis has assumed alarming proportions and certainly
two causes in particular have played a crucial role in its intensification:

* The World’s growing population, and the consequent increase in water consump-
tion and sanitation problems

* The fast-growing process of industrialization and development activities, which
has led to water shortage and water pollution

The latter has been especially challenging because of its tangible and dramatic
impact on ecosystems, human well-being and economies. And it is on the effects
of water pollution that this book focuses its attention, examining what preventive
measures can be taken against water pollution and stressing the need to implement
greener water treatments.

The high quality chapters gathered in this volume make Advances in Water
Treatment and Pollution Prevention a valuable resource to academic researchers,
students, institutions, environmentalists, and anyone interested in environmental
policies aimed at safeguarding both the quality and the quantity of water. We are
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viii Preface

positive that the book will provide an insightful analysis of Water Pollution and
of its treatments as well as of the processes that have been studied, optimized and
developed so far to sustain our environment.

We sincerely welcome feedback from our valuable readers and critics.

Jaipur, India Sanjay K. Sharma
Kanpur, India Rashmi Sanghi
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Chapter 1
Green Practices to Save Our Precious
“Water Resource”

Sanjay K. Sharma, Rashmi Sanghi, and Ackmez Mudhoo

Water is H>O, hydrogen two parts, oxygen one but there is
also a third thing, that makes it water and nobody knows
what that is.

-D.H. Lawrence (1885-1930)

1.1 Introduction

Water is one of the world’s most precious resources without which life is not
possible on Earth. It is equally important for agriculture and industry. We cannot
imagine any “crop” or any “product” without the involvement of water. Apart from
its necessity for life, it has many unusual properties. Water is the only element
known to man that exists naturally in all three states of matter. For example, it has
exceptional ability to store heat and can modify the earth’s temperature. In its solid
form as ice, it has the ability to float on water allowing aquatic life to survive in
winter. Water has a very significant role in chemistry as an excellent solvent that
can dissolve many ionic and polar substances. That is why it is an effective medium
for carrying nutrients to plants as well as to animals. Water in its liquid state can be
classed as “strange” and “eccentric.”
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