
Environmental Chemistry for a Sustainable 
World

Volume 44

Series Editors
Eric Lichtfouse, Aix-Marseille University, CNRS, IRD, INRA, Coll France, 
CEREGE, Aix-en-Provence, France
Jan Schwarzbauer, RWTH Aachen University, Aachen, Germany
Didier Robert, CNRS, European Laboratory for Catalysis and Surface Sciences,  
Saint-Avold, France



Other Publications by the Editors

Books
Environmental Chemistry
http://www.springer.com/978-3-540-22860-8

Organic Contaminants in Riverine and Groundwater Systems
http://www.springer.com/978-3-540-31169-0

Sustainable Agriculture
Volume 1: http://www.springer.com/978-90-481-2665-1
Volume 2: http://www.springer.com/978-94-007-0393-3

Book series
Environmental Chemistry for a Sustainable World
http://www.springer.com/series/11480

Sustainable Agriculture Reviews
http://www.springer.com/series/8380

Journals
Environmental Chemistry Letters
http://www.springer.com/10311

More information about this series at http://www.springer.com/series/11480

http://www.springer.com/978-3-540-22860-8
http://www.springer.com/978-3-540-31169-0
http://www.springer.com/978-90-481-2665-1
http://www.springer.com/978-94-007-0393-3
http://www.springer.com/series/11480
http://www.springer.com/series/8380
http://www.springer.com/10311
http://www.springer.com/series/11480


K. M. Gothandam  •  Shivendu Ranjan 
Nandita Dasgupta  •  Eric Lichtfouse
Editors

Environmental 
Biotechnology Vol. 1



ISSN 2213-7114	         ISSN 2213-7122  (electronic)
Environmental Chemistry for a Sustainable World
ISBN 978-3-030-38191-2        ISBN 978-3-030-38192-9  (eBook)
https://doi.org/10.1007/978-3-030-38192-9

© Springer Nature Switzerland AG 2020
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.
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.
The publisher, the authors, and the editors are safe to assume that the advice and information in this book 
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the 
editors give a warranty, expressed or implied, with respect to the material contained herein or for any 
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional 
claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG.
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

Editors
K. M. Gothandam
School of Bio Sciences and Technology
Vellore Institute of Technology
Vellore, Tamil Nadu, India

Nandita Dasgupta
Department of Biotechnology
Institute of Engineering and Technology
Lucknow, Uttar Pradesh, India

Shivendu Ranjan
Faculty of Engineering and the Built 
Environment
University of Johannesburg
Johannesburg, South Africa

Eric Lichtfouse
Aix-Marseille University, CNRS, IRD, 
INRA, Coll France, CEREGE
Aix-en-Provence, France

https://doi.org/10.1007/978-3-030-38192-9


‘Dedicated to all real sufferers for the lack of 
a clean environment’

Gothandam, Shivendu, Nandita and Eric



vii

Preface

Biotechnology is constantly explored to develop methods for wastewater treatment 
for clean environment. In other words, new types of pollutants are also added to the 
waterbodies like engineered nanoparticles, microplastics, etc. Current wastewater 
treatment technologies are not sufficient to meet the ever-growing demands due to 
rapid industrialization and population growth, and they are also energy consuming 
and cost intensive. This book reviews the various ecological concerns and technolo-
gies in wastewater treatment.

In Chap. 1, Zaveri et  al. review the engineered nanoparticles released into 
wastewater from various products, their effects at different treatment stages, and 
their probable transformation and recovery. In Chap. 2, Kaisar Ali and Husain Mir 
discuss the involvement of microbial ecosystem in improving the environment. In 
Chap. 3, Maria Santos and Magalhães Pires present the advantages of using 
microalgal cultures for nutrient recovery from wastewaters, while in Chap. 4, 
Amita Shakya and Faraz Ahmad emphasize the importance of biochar for heavy 
metal-contaminated wastewater treatment. In Chap. 5, Arti Srivastava and 
Ashutosh Srivastava discuss the microplastics and nanoplastics and their emerg-
ing threat to the aquatic organisms. Srivastava, in Chap. 6, reviews the impact of 
sustainable energy resources on healthy environment. In Chap. 7, Kavitha and 
Inbakanadan discuss eco-friendly methods to produce biopolymer and nanomate-
rials. Moreover, in Chap. 8, Pabbathi et al. explain the metabolomics in marine 
toxicology assessment. In Chap. 9, Sahu et al. highlight the causes of epiphytic 
infestations and its economic implications. Finally, in Chap. 10, Geetanjali et al. 
discuss the potential applications and practical limitations of microbial fuel cell in 
wastewater treatment and energy generation (Fig. 1).

Thanks for reading.
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Fig. 1  Basic design of a microbial fuel cell
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