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About the book

Description

Wastewater Treatment Reactors; Micrabial Community Structure analyzes microbiol
community structure in relation to changes in physico-chemical parametars, the
gene content {metogenome) ar gene expression (metatranseriptome) of microbial
communities in relatien to changes in physico-chemical parameters, physiological
aspects of microbial communities, enrichment cultures or pure cultures of key
spocies in relation 1o changes in physica-chemical parameters, and modeling of
potential consequences of changes in microbial community structure or function for
higher trophic levels in a given habitat,

Az several studies hove been corried out to understand bulking phenomena end the
importance of environmentaol factors on sludge settling characteristics, which are
thought to be strongly influenced by flocculation, sludge bulking, foaming and
rising, this book is an ideal resource on the topics covered.

Details

ISBN Language

978-0-12-R3399]-2 English

Imprint DOI

Elsmvior hittps{fdai.org{10.1016/C2030-0-00374-

7

Editors

Maulin P. Shah

Enviranmeniol Microblolegy Lab, Bharuch, India

Susana Rodriguez-Couto

Department ofSeparation Scianea, LUT Schoal of Engineering Science, LUT
University, Finland

Key Features

.

Prezents the state-of-the-art technigues and applications of omics lools in wastewater
trectment recetors (WAWTHS)

Describes both thearetical and practical knowledge surrounding the fundamental
rotes of microorganisms in W TRs

Paoints out the reuse of treated wastewater through emerging technologies

Covers tha econamics of wastawater treatment and the develapment of suitable
alternatives in terms of performance and cost effectiveness

Discusses cutting-edge melecular bioleglcol tools

Gives in-depth knowledge to study microbiol community structure and function in
wastewater treatment reactors

Published Copyright
2001 Copyright (£ 2021 Elsevior BV Al rights
resaryed,
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1 - Strategic approach for enhanced biological phosphate removal process

Anne Bhombri ond Santosh Kumar Korn
Poges 1-18

[7 purchase View chapter » View abstroct

D Book chapter & Abstroct only
2 - Removal of pollutants from wastewater via biological methods and shifts in microbial
community profile during treatment process

Wivek Dalvl, Farah Mooz, ... Deepok Golo
Pages 19-38

[F] Purchose View chopter » View abstract w



3 - Nitrogen removal bacterial communities characteristics and dynamics at lab-scale
reactors

A. Ziembinska-Buczynska and ], Surmacz-Gorska
Poges 39-63

Purchase View chapter 2> View abstract

Book chapter O Abstroct only

4 - Role of the microbial community in the anaerobic digester for biomethane production

Johanvee Mitra, Rishi Pramodbabu, ... Soumya Pandit
Poges 65-89

Purchase  View chapter » View abstract v

Book chopter © Abstroct only

5 - Microbial diversity, interactions and biodegradation of hazardous textile wastewater
using biological consortium technology

Ravishankar Patil, Harshal Deshmukh, ... Jyoti Jadhav
Pages 91-117

[¥) Purchase View chapter » View abstract

Book chapter © Abstroct only

6 - An overview of theoretical and experimental approach to study environmental
microflora

Komal Agrowal ond Pradeep Verma
Pages 115-13%

[¥ purchase View chapter » View abstract



Book chapter © Abstractonly

7 - Microbial communities within biological wastewater treatment reactors

Rushita Lal, Anupama Srivastava and Sourish Bhattacharya
Pages 141-158

[¥ Purchase View chapter > View abstract v

Book chapter © Abstract only

8 - Metagenomics: A field revealing the secrets of the microbial world of wastewater
treatment plants

Pratikkumar Gaglani, Anupama Srivastava and Sourish Bhattacharya
Pages 159-184

[¥) Purchase View chapter View abstract

Book chopter © Abstroct only

9 - Metagenomics: a powerful lens viewing the microbial world

Lakhan Kumar, Rohit Satyam and Navneeta Bharadvajo
Pages 185-218

[ Purchase View chapter » View abstract v

Book chapter © Abstroct anly

10 - Environmental parameters affecting the anaerobic microbial community

Vanessa Elisa Pinheiro and Maria de Lourdes Teixeira de Moraes Polizeli
Pages 219-252

Purchase View chapter » View abstract



Book chapter © Abstract only

11 - Molecular techniques used to identify perfluorooctanoic acid degrading microbes and
their application in a wastewater treatment reactor/plant

Roop Kishor, Ram Naresh Bharagava, ... Diane Purchase
Pages 253-271

Purchase View chapter » View abstract

Book chapter © Abstroct only
12 - Enhanced biological phosphate removal process for wastewater treatment: a
sustainable approach

Monali Muduli, Vasavdutta Sonpal, ... Sanak Ray
Pages 273-287

Purchase  View chapter » View abstract s

Book chapter © Abstroct anly

13 - Modeling microbial communities: consensus among experimentalist and theorist

Darshita Ketan Pandya, Chandarana Helly, ... Madhava Anil Kumar
Pages 2895-308

[@ Purchase View chapter > View abstract w

Book chapter '@ Abstroct only

14 - Metagenomics: A powerful lens viewing the microbial world

Meha Tiwari, Megha Bansal and Jai Gopal Sharma
Pages 309-339

[@ Purchase View chapter > View abstract w



15 - Microbial diversity, interactions, and biodegradation/biotransformation of organic and
inorganic contaminants

Neha Tiwari, Bhaviko Garua and }ai Gopal Sharma
Pages 341-372

Purchase View chapter > View abstract

Book chapler © Abstrocl anly

16 - Microbial community diversity in a wastewater treatment plant

Shruthi Mohan, Premchand Subhash Chigadannavar, ... Randhir K. Bharti
Pages 373-3B5

Purchase View chapter » View abstract

Book chapter © Abstroct only

17 - Molecular biology techniques for the identification of microbial community in
wastewater treatment reactors

Praveen Dahiya, Ayushi Varshney and Sumedha Mohan
Poges 387-411

[ Purchase View chapter > View abstract

Book chapler © Abstroct only
18 - Aerobic sludge granulation and enhanced dicamba removal efficiency in the presence of
AQS redox mediator in a lab-scale anaerobic-aerobic treatment method

Mahesh Gojanuru Basappa and Basavaraju Manu
Pages 413-434

[4d Purchase View chapter > View abstract



19 - Unraveling microbial complexities via metagenomic approach: Expanding cross-talk for
environment management and prospecting

Rohan Pawar, Ananya Nayak, ... Jayashankar Das
Pages 435-453

¥ Purchase View chaopter » View abstract ~

Boaok chapter © Abstract only

20 - Metagenomics: A computational approach in emergence of novel applications

Shruti Awasthi, Shubha Dwivedi and Naveen Dwivedi
Pages 455-482

[¥) purchase View chapter » View abstract

Book chapter © Abstroct only

21 - Microbial community analysis of wastewater during blackwater treatment

Nitish Venkateswarlu Mogili and Sanjeeb Mohapatra
Pages 483-507

[¥) Purchase View chapter » View abstract

Book chapter © Abstroct only

22 - Molecular biological techniques used in environmental engineering: current prospects
and challenges

Vandita Anand and Anjana Pandey
Pages 509-536

[¥ Purchase View chapter » View abstract



Book chopter @ Abstract only

23 - Removal of heavy metals by microbial communities

sougata Ghosh, Komal Joshi and Thomas ]. Webster
Pages 537-566

[¥ Purchase View chapter » View abstract

Book chopter & Abstroct anly

24 - Antibiotic-resistant bacteria and antibiotic resistance genes profile in wastewater
treatment plants by using genomic approaches

Indranil Chattopadhyay
Pages 567-582

[¥ Purchase View chapter » View abstract v

Book chapter © Abstroct anly
25 - Bacterial community structure, composition and their role in biological wastewater

treatment reactors plants

Nimmy Srivastava and Jayeeta Chattopadhyay
Pages 583-5597

Purchase View chapter 2 View abstract v

Book chapter & Full text access

Index

Pages 599-618

" View PDF  View chopter >
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9 - Metagenomics: a powerful lens viewing
the microbial world

Lakhan Kumar %, Rohit Satyam 2, Navneeta Bharadvaja *

Show mora

+ Add to Mendeley of Share 99 Cite
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Abstract

Metagenomics—as the name suggests—deals with the metadata of several genomes in
order to provide quick and reliable information on the composition and distribution of an
interacting microbial population in an ecosystem. Activities of microbial communities
are an integral part of an ecosystem’s functioning. They also influence the system’s
productivity and long-term sustainability. Despite several scientific and rechnological
advancements in biology and the development of several bioinformatics tools and
techniques, it is almost impossible to isolate and identify all microorganisms from any
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An Innovative Role of Biofiltration in Wastewater Treatment
Plants (WWTPs)

Book - 2072
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Description

Marny physico-chemical and operational facters influence the performance,

treatment costs and long-term stobility of bicfilters for the treatment of wastewater.

An Innovative Role of Biofiltrotion in Wastewoter Treotment Plants focuses on
identifying the facters that affect biefiltration, such as the hydraulic retention time
of the biofiltration system, the type and characteristics of the filter and the attached
biomass, explains their influence ond provides guidelines on how to control these
factors to optimize batter oparotion with respect to pollutant control present in
wostewoter treatment plents (WWTRs). The fundamental basis of treatment in
biafilters is the actian of pollutont-degrading microorganisms and eonsequently the
book also discusses in depth about the microbial ecolegy of biofiltration. In
addition, it explores the opplications of biofiltration including the removal of
amerging pallutants

Details

ISBN Language

978-0-12-823546-9 English

Imprint DOI

Elsevier https:fidoi.org/10.1016/C2070-0-00091-

Key Features

* Describes the microbial ecolegy of biofiltration

# TIncludes modeling of biofiltration

® Describes the designing of biofilters, start-up, and menitoring

® Discusses the mechanism of biofiltration

# Describes the controlling and operational factors of biofilttration

Published Copyright

2022 Copyright (£ 2022 Elsevier Inc. All

rights reserved,
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S Tiuhd 1 femovs New Trends in Removal of Heavy Metals from
Industrial Wastewater .
[ ———— Industrial Wastewater
.;-ﬁ g ‘\: 1st Edition - April 23, 2021 « Imprint: Elsevier
: - Editors: Maulin P. Shah, Susana Redriguez-Couto, Vineet Kurmar « Language: English
" Paoperback ISBN: 9780128229651 « eBook ISBN: 9780128231081
= e E
Description B

New Trends in Removal of Heavy Metals from Industrial Wastewater covers the applicable technologies relating to the removal of
heavy metals from wastewater and new and emerging trends in the field, both at the laboratory and industrial scale. Sections
explore new environmentally friendly technologies, the principles of sustainable development, the main factors contributing to
heavy metal removal from wastewater, methods and procedures, materials (especially low-cost materials originated from
industrial and agricultural waste), management of wastewater containing heavy metals and wastewater valorization, recycling,
environmental impact, and wastewater policies for post heavy metal removal.

This book is an advanced and updated vision of existing heavy metal removal technologies with their limitations and challenges
and their potential application to remove heavy metals/environmental pollutants through advancements in bioremediation.
Finally, sections also cover new trends and advances in environmental bioremediation with recent developments in this field by
an application of chemical/biochemical and environmental biotechnology.



qu ble of contents =

1 Introduction2. Types of heavy metals and their effect in wastewoter3. Current physico-chemicaol treatment technologies
available for remediation of different types of heavy metals from wastewaterd. Biological wastewater treatment technology;
advancement and drawbacks for the remediation of heavy metalss. Hurdles in wastewater treatment plants (WWTPs)
performance optimization for the remediation of heavy metalsé. Role of bacteria and algae in remediation of heavy metals from
WWTPs7. Madified and new adsorbents for the removal of heavy metals from wastewater8. Removal of heavy metals using
bentonite clay and inorganic coagulantss. Sustainable heavy metal remediation10. Efficient techniques for the removal of toxic
heavy metals from wostewater 11. Full-Scole implementation of a vertical membrane bioreactor for rermediation of heavy metals
from wastewaterl2. Low-cost adserbents, technigues and heavy metal removal efficiencyl3. Removal of heavy metals fram mine
waters by natural zeolitesl4. Functionalized magnetic nanoparticles for heavy metal removal from aqueous solutions: kinetics
and equilibrium modellingl5. Heavy metals in water: presence, removal and safetyl6. Mechanisms of heavy metal remaoval using
micraarganisms as biosorbentsl7. Heavy metal removal by bioaccumulation using genetically engineered microorganismslg.
Genetic engineering of Escherichia coli for enhanced uptake and bioaccumulation of mercuryl9. Mew trends in removing heavy
metals from industrial wastewater20. The construction of an engineered bacterium to remove cadmium from wastewoter2l.
Genetic engineering of bacteria and their potential for heavy metal bioremediation22. Biosorption and bicaccumulation - the
prospects for practical applications23. Batch and continuous removal of heavy metals fram industrial effluents using microbial
consortia
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Abstract

Increased industrial activities have contributed majorly toward the generation of
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Abstract

Abstract

Increased industrial activities have contributed majorly toward the generation of
wastewater comprising hazardous heavy metals. These are invariably released into the
water bodies like rivers and streams. Microorganisms such as bacteria and algae play
pivotal role in remediating these heavy metals through their inherent mechanisms of
bioaccumulation and biosorption. Although laboratory studies have described the
remediation of heavy metals via bacteria and algae in small setups. But remediation of
heavy metals in actual wastewater is difficult because of its complex nature (multiple
organic and inorganic contaminants are present simultaneously) and hence the heavy
metal removal efficiency of bacteria and algae decreases drastically. This chapter mainly
focused on the studies describing metal removal efficacies of bacteria and algae in
synthetic and actual wastewaters. In addition to this, studies highlighting various
bioreactor systems, their configuration, and their optimization for improved remediation
have also been included. Moreover, it was also realized that further research is important
to understand the insights of process mechanisms, selection of best microbial strains,
and development of suitable bioreactors for efficient removal of heavy metals.
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Description B

New Trends in Removal of Heavy Metals from Industrial Wastewater covers the applicable technologies relating to the removal of
heavy metals from wastewater and new and emerging trends in the field, both at the laboratory and industrial scale. Sections
explore new environmentally friendly technologies, the principles of sustainable development, the main factors contributing to
heavy metal removal from wastewater, methods and procedures, materials (especially low-cost materials originated from
industrial and agricultural waste), management of wastewater containing heavy metals and wastewater valorization, recycling,
environmental impact, and wastewater policies for post heavy metal removal.

This book is an advanced and updated vision of existing heavy metal removal technologies with their limitations and challenges
and their potential application to remove heavy metals/environmental pollutants through advancements in bioremediation.
Finally, sections also cover new trends and advances in environmental bioremediation with recent developments in this field by
an application of chemical/biochemical and environmental biotechnology.
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Abstract

Increased industrial activities have contributed majorly toward the generation of
wastewater comprising hazardous heavy metals. These are invariably released into the
water bodies like rivers and streams. Microorganisms such as bacteria and algae play
pivotal role in remediating these heavy metals through their inherent mechanisms of
bioaccumulation and biosorption. Although laboratory studies have described the
remediation of heavy metals via bacteria and algae in small setups. But remediation of
heavy metals in actual wastewater is difficult because of its complex nature (multiple
organic and inorganic contaminants are present simultaneously) and hence the heavy
metal removal efficiency of bacteria and algae decreases drastically. This chapter mainly
focused on the studies describing metal removal efficacies of bacteria and algae in
synthetic and actual wastewaters. In addition to this, studies highlighting various
bioreactor systems, their configuration, and their optimization for improved remediation
have also been included. Moreover, it was also realized that further research is important
to understand the insights of process mechanisms, selection of best microbial strains,
and development of suitable bioreactors for efficient removal of heavy metals.
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Abstract

Effluents from different industries are rampantly being discharged into the natural water
bodies. Thus it is pertinent to treat this wastewater pollution from different sources
before discharging it to the environment. The most extensively used biological process
for the treatment of wastewater plant is the activated sludge process. The activated
sludge process has shown high nutrient removal, biomass retention capacities, and
removal of toxins, due to which activated sludge processes are a lucrative option for
treating the wastewater. The diverse microbial communities comprising bacteria, fungi,
protozoa, viruses, algae, and metazoa account for 95% of the microbes and play a chief
role in the wastewater treatment. Many high-throughput techniques, such as

metagenomics, metatranscriptomics, and metaproteomics, are utilized to decipher the
functional aspects of these microbial communities.
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Abstract

Cardiovascular diseases (CVDs) have become a common disease threat worldwide among
men and women. CVDs include different pathologies, such as coronary heart disease,
congenital heart disease, and cerebrovascular disease. There is historical evidence, which
describes the beneficial and preventive effects of vegetables, fruits, and herbs in CVDs.
There are several medicines obtained from plants that are being used in the treatment of
heart diseases. In comparison to standard modern medicines, herbal preparations are
being used due to their cost-effectiveness and a belief that they have comparatively less
side effects. However, the safety-related beliefs about herbal medicines need to be tested
through research. In the present book chapter, the medicinal plants and their application
in the treatment of CVDs are summarized. The pharmacological potential of various
medicinal herbs against CVD has been also discussed.
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Abstract

Cardiovascular diseases (CVDs) have become a common disease threat worldwide among
men and women. CVDs include different pathologies, such as coronary heart disease,
congenital heart disease, and cerebrovascular disease. There is historical evidence, which
describes the beneficial and preventive effects of vegetables, fruits, and herbs in CVDs.
There are several medicines obtained from plants that are being used in the treatment of
heart diseases. In comparison to standard modern medicines, herbal preparations are
being used due to their cost-effectiveness and a belief that they have comparatively less
side effects. However, the safety-related beliefs about herbal medicines need to be tested
through research. In the present book chapter, the medicinal plants and their application
in the treatment of CVDs are summarized. The pharmacological potential of various
medicinal herbs against CVD has been also discussed.
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Abstract

Among all the basic flavors, sweet flavors are the most desired ones among human beings.
The food industries are trying to lure their customers to have more products although it
poses potential health hazards to many of their consumers. Obesity, metabolic disorder,
and many other diseases increase due to overconsuming sweeteners. Despite all these
problems, sugar consumption is constantly increasing. In the recent past, we have
witnessed increased cases of diabetes, obesity, dental problems, and many others. The one
reason for all these incidences is the overconsumption of sugar/sweeteners. Therefore, the
demand for sugar substitutes and, moreover, natural sweeteners has arisen. Sugar is now
an unavoidable food ingredient that the consumers are most concerned about. Therefore,
they are looking for a more healthy and natural way to sweeten their tongue. This has led
to the study of the best natural sweeteners. There are many plant-derived as well as
artificial sweeteners available in the market. This chapter sought to enlist natural
sweeteners of nutritive and non-nutritive types. A comparative is also shown for intense
sweeteners. The traditional and modern-day sweeteners have some health-related issues,
which have also been delivered here.
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Abstract

Abstract

Among all the basic flavors, sweet flavors are the most desired ones among human beings.
The food industries are trying to lure their customers to have more products although it
poses potential health hazards to many of their consumers. Obesity, metabolic disorder,
and many other diseases increase due to overconsuming sweeteners. Despite all these
problems, sugar consumption is constantly increasing. In the recent past, we have
witnessed increased cases of diabetes, obesity, dental problems, and many others. The one
reason for all these incidences is the overconsumption of sugar/sweeteners. Therefore, the
demand for sugar substitutes and, moreover, natural sweeteners has arisen. Sugar is now
an unavoidable food ingredient that the consumers are most concerned about. Therefore,
they are looking for a more healthy and natural way to sweeten their tongue. This has led
to the study of the best natural sweeteners. There are many plant-derived as well as
artificial sweeteners available in the market. This chapter sought to enlist natural
sweeteners of nutritive and non-nutritive types. A comparative is also shown for intense
sweeteners. The traditional and modern-day sweeteners have some health-related issues,
which have also been delivered here.
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Abstract

Abstract

Food waste is complex which consists of both liquid and solid waste. Solid waste from food
processing units includes both organic waste and packaging waste. The food processing
sector includes milk and milk products, fruits, vegetables and juices, grain and flour
processing, poultry and meat, alcoholic beverages, fisheries, and many consumer-
predicated products like chocolates, coffee, tea, confectionaries, soya-based products,
mineral water, soft-drink, etc. Food waste from each type of food industry has specific
characteristic and hence need treatments, e.g., aerobic and anaerobic lagoons,
vermicomposting accordingly. Along with this the use of food waste could significantly
reduce food waste levels and create new opportunities and benefits for all those involved in
the food production system. Reducing food waste through the recovery of its valuable
components is therefore an important way to increase sustainability. The need for a
sustainable approach can no longer be overlooked by food production companies and other
stackholders of food production system. Sustainable food waste management system is the
only way to reduce the developed waste.
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Abstract

Abstract

In the present scenario, the undesirable changes in the climatic conditions impact different
components of ecosystem such as microbes, plants, animals, soil, etc. In this chapter, an
effort has been made to summarize the relation between microbes and climate and their
impact on each other. There are very few relationships that could be as complex as that of
microorganisms and climate. More recent evidence has attempted to explain the role of
microorganisms in regulating the fluxes of greenhouse gases such as carbon dioxide,
methane, and nitrous oxide. Microbes play an integral role in modulating the cycles of
various elements such as carbon, nitrogen, and oxygen. They directly as well as indirectly
influence the release of greenhouse gases into the environment as well as the consumption
of these gases from the atmosphere. As such, the application of utilizing these microbes for
mitigating climate change has started receiving greater attention. This chapter
enumerates the various beneficial microbes and their individual role in amelioration of the
damage to the climate, laying emphasis on the potential to exploit these microbes as a

technique for remedying the adverse climatic conditions.
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In the present scenario, the undesirable changes in the climatic conditions impact different
components of ecosystem such as microbes, plants, animals, soil, etc. In this chapter, an
effort has been made to summarize the relation between microbes and climate and their
impact on each other. There are very few relationships that could be as complex as that of
microorganisms and climate. More recent evidence has attempted to explain the role of
microorganisms in regulating the fluxes of greenhouse gases such as carbon dioxide,
methane, and nitrous oxide. Microbes play an integral role in modulating the cycles of
various elements such as carbon, nitrogen, and oxygen. They directly as well as indirectly
influence the release of greenhouse gases into the environment as well as the consumption
of these gases from the atmosphere. As such, the application of utilizing these microbes for
mitigating climate change has started receiving greater attention. This chapter
enumerates the various beneficial microbes and their individual role in amelioration of the
damage to the climate, laying emphasis on the potential to exploit these microbes as a

technique for remedying the adverse climatic conditions.
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Inrecent decades, scientific insight nto the chemistry of water has incressed enarmously, leadirg to the
development of advanced wastewater and water purification technologies. However, the guality of freshwater
resot rees has cantineally deteriorated warldwide, both in industrialized coUntries and (n develoaing countriec
Although traditional wastewater technologies 2re focused on the removal of suspendad sodins, nutnents and
bacteria, hundreds of organic poll stanss occur in wastewaterand affected urban surface waters. Thase new
pollutants are synthetic or naturally occurming chermicals that ars nofl aften monitored inthe ervdronment: bt bave
the potential to penatrata the environment and causea kiown or suspected adverse ecological and for human health
effects. These contaminants are collectively refemed to as the "Emerging Contaminants” and are mastly denved
from domestic use and acowrin trace eoncentrations anging from pico to micrograms perlitre. Enviranmental
cortaminants are recaicitrart for canventicnal wastewater breatment processes and mast of them remain
unaffected, lsading to the contamination of recriving water This scenarin leads to the need for an advanced

waslEWater (reatment srocess that can rémove environmental contaminants tosafely monitor fresh water sources.
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This book explains the technologies of biological and chemical wastewater treatment processes. The biological
wastewater treatment processes presented include: (1) bioremediation of wastewater that includes aerobic
treatment (oxidation ponds, aerating lagoons, aerobic bioreactors, active sludge, percolation or drip filters,
biological filters, rotating biological contactors, biological removal of nutrients) and anaerobic treatment (anaerobic
bioreactors), anaerobic lagoons); (2) phytoremediation of waste water consisting of engineered wetlands,
rhizofiltration, rhizodegradation, phytodegradation, phytoaccumulation, Phyto transformation and
hyperaccumulators; and (3) mycoremediation of wastewater. The chemical wastewater treatment processes
discussed include chemical precipitation (coagulation, flocculation), ion exchange, neutralization, adsorption, and
disinfection (chlorination / dechlorination, ozone, UV light). In addition, this chapter explains the wastewater
treatment plants and illustrates them in terms of plant size, plant layout, and plant design and installation location.
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Removal of Emerging Contaminants from Wastewater through Bie-nanotechnology showcases profiles of the nonregulated
contaminants termed as “emerging contaminants” which comprise industrial and household persistent toxic chemicals,
pharmaceuticals and personal care products (PPCPs), pesticides, surfactants and surfactant residues, plosticizers and industrial
additives, manufactured nanomaterials and nanoparticles, microplastics, etc. that are used extensively in everyday life. The
occurrence of “emerging contaminants” in wastewater, and their behavior during wastewater treatment and production of
drinking water are key issues in the reuse and recycling of water resources.

This book focuses on the exploitation of Nano-biotechnology inclusive of the state-of-the-art remediate strategies to
degrade/detoxify/stabilize toxic and hazardous contaminants and restare contaminated sites, which is not as comprehensively
discussed in the existing titles on similar topics available in the global market. In addition, it discusses the potential
environmental and health hazards and ecotoxicity associated with the widespread distribution of emerging contaminants in the
water bodies. It also considers the life cycle assessment (LCA) of emerging (micro}-pollutants with suitable case studies from
various industrial sources.
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Abstract

Nanotechnology is a science of innovating and developing molecules of nanoscale range
(1- 100 nm). Recent research has revealed the great potential hiding inside nanoparticles
of variable shapes and sizes. As per reports, nanotechnologies has been successfully
applied in sectors i.e., energy, healthcare, electronics, optics, food, textiles, and
agriculture. However, from last few years, efforts have been made to develop clean
technologies for remediation of waste water contaminated with carcinogenic dyes, heavy
metals, pesticides, antibiotics and pathogenic microbes. Being smaller in size, various
different nanoparticles offers large surface area useful for absorption and high degree
interactions with contaminants present in waste waters. Recent advances in
nanoremediation have indicated the development of efficient ways in treating waste
waters precisely upto various depths of small and large scale setups. Materials such as
nanosorbents (NS), metallic nanoparticles (MtNPs), nanocatalysts (NC), nanopolymers
(NP) and other such materials have been designed and developed to treat different
grades, strengths and volumes of waste waters. The present chapter summarizes various
nanotechnologies currently being used for waste water treatment with emphasis on
developing smart nanotechnologies which can effectively remove multiple different
contaminants of waste waters.
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ABSTRACT

Mental health depicts the status and condition of the welfare of the society. It indicates the ability of an
individual to handle stress, decision-making and handling situations in daily life dealings. By the virtue of an
increase in the number of cases of mental disorders arises a need of emphasizing on possibly causes of the
disorder and remedies to cure. In recent years, there has been a tremendous increase in the statistics of the
occurrence of mental illness and instability. Although the rate of diagnosis of mental illness has been
improved over the time but to the major extent, the issues remain undetected. In the recent 5 years, machine
learning has been widely used in the areas of neurological disorders, radiology, medical imagine for diagnosis
along with prognosis in disease pattern matching, Alzheimer's Disease/Mild Cognitive Impairment, brain
tumor, schizophrenia, Parkinson’s Disease, stroke and traumatic brain injuries, post-partum depression,
epilepsy, autism disease. There has been a significant increase in usage of machine learning techniques in
keeping the track of brain disorders in neuroimaging data. The paper will contribute to various factors
responsible for mental health problems thereby leading to mental illness. These factors include stress,
anxiety, depression, ohsession and obsessive disorder. Also, the paper will focus on the working on the need
for more effective mental healthcare systems combined the need of digital technology for pattern matching
for recognition followed by prediction and finally analysis would play a vital role. The paper emphasizes on
how machine learning has contributed so far in the disorder detection and also the vitality on how it plays an
indispensable role concerning Electronic Health Records (EHR) management as statistics states that mental
health captures the humongous of the data when comparing to all the medical specialty.
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Wastewater Treatment Reactors: Microbial Community Structure analyzes microbial community structure in relation to changes in
physico-chemical parameters, the gene content (metagenome) or gene expression (metatranscriptome) of microbial
communities in relation to changes in physico-chemical parameters, physiolegical aspects of microbial communities,
enrichment cultures or pure cultures of key species in relation to changes in physico-chemical parameters, and modeling of
potential conseguences of changes in microbial community structure or function for higher trophic levels in a given habitat.

As several studies have been carried out to understand bulking phenomena ond the importance of environmental factors on
sludge settling characteristics, which are thought to be strongly influenced by flocculation, sludge bulking, foaming and rising,

Wastewater Treatment Reactors

Microbial Community Structure

1st Edition - May 12, 2021 « Imprint: Elsevier
Editors: Maoulin P. Shah, Susana Rodriguez-Couto « Longuage: English

Paperback ISBN: 9780128239919 - =Book ISBN: 9780128242445

this book is an ideal resource on the topics covered.
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Availability of decontaminated and clean water is one of the important requisites of the
growing population around the globe. However, the fast-growing urbanization and
expansion of industrialization along with excessive usage and consumption of chemical
products for multiple purposes has increased the contamination level of available
waterbodies all over the world. The presence of inorganic and organic pollutants in water

bodies causes multiple health hazards. These organic and inorganic pollutants can be
removed by biological methods, that is, biodegradation and biotransformation, utilizing

various microorganisms (bacteria, algae, and fungi). Studies have shown that during the
decontamination process of wastewater using the microbial community, changes occur

in the community structure of microbes due to different types of pollutants present in
wastewater and the operating parameters of the process. The present review is focused
on evaluating the efficacies of various biological methods/technologies used for the
removal of organic and inorganic pollutants. Further, research to understand the shift of
microbial community profile in different type of wastewater and treatment processes has
also been studied.
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Abstract

Abstract

Chemical sensors are defined as devices or instruments that transduce different types of
chemical information such as concentration, chemical activity, and presence of metal
ions or gases into a measurable and distinguishable signal. Semiconductor
nanomaterials, especially one-dimensional (1D) nanomaterials like nanorods,
nanoneedles, nanobelts, and nanowires, have gained tremendous attention in chemical
sensing devices owing to their large surface-to-volume ratio compared with their thin
film and bulk counterparts. Therefore, several 1D nanomaterials have been designed for
chemical sensors for detection of O; and H; gases as well as various toxic and flammable
materials such as NO,, CO, NH,, ethanol, etc. However, two-dimensional (2D)
nanomaterials such as MX; (M=W, Mo, and X=S5, Se), graphene oxide, semiconductor

metal oxides (SMO), etc. have also attracted significant attention because of their high
surface-to-volume ratios, ultrahigh surface sensitivity to the environment, superior
electrical/optical properties, robustness, and flexibility. These nanomaterials have been
synthesized by various nanofabrication techniques such as lithography, electroplating,
surface treatment by plasma, chemical vapor deposition (CVD), doping of silicon, micro-
electro-mechanical systems (MEMS), and cracking. In this chapter, we discuss various
fabrication techniques for different types of chemical sensors and opportunities and

challenges toward practical applications of these novel materials and sensing devices.
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Abstract

The role of zinc oxide nanoparticles (ZnO NPs) in plants and agriculture attracted huge
interests during the last few years. A whole range of positive of NPs has been demonstrated
and these exquisite material can be serve as alternatives to many fertilizers,
micronutrients, fungicides or antimicrobial chemicals. The ameliorative roles against
abiotic stress (drought, salinity and high temperature) in various crops are particularly
significant. However, high concentrations of ZnO NPs have been observed to produce a
range of toxicity including growth/yield inhibition, physiological aberrations, cytotoxicity,
genotoxicity and oxidative stress. The positive or negative effects depend on the type, dose
of nanomaterials, methods of treatments, developmental stage, and genotype of the
species or environmental conditions. Until a fuller understating of various modes of
interactions between ZnO NPs and plant genome or epigenome develops, it is difficult to
use these new resources for the optimal benefit, substituting conventional agents of
growth promotion or protection. This requires development of appropriate methods to
identify plant conditions and optimize the nanomaterial treatment.
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Abstract

Fungus is a lucrative option and has received much attention in biofuel production of
bioethanol, biodiesel and biogas. Bioethanol is obtained when lignocellulosic biomass
(agriculture waste) is saccharified into a mixture of sugars by fungal assisted enzymatic
pretreatment. Further, several oleaginous fungi such as Zygomycetes species are valuable
feedstock for biodiesel production, as they are rich in oleic and palmitic acid. Apart from
this, anaerobic fungus possesses an arsenal of extracellular multienzyme complexes that
improve the digestion of various biomass for biogas production. One of the latest
developments in the biofuel sector has been the fungal based microbial fuel cell
technology that has the combined advantage of wastewater treatment and electricity
generation. Thus, this review is a compilation of all the biofuels that can be obtained
from fungus from waste materials and wastewater.
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Summary

Textile is one of the basic needs of the human being, and the modern human being has a
lot of choices for their clothing. Textiles have various characteristics depending on the
fibers they are made from, such as wool, silk, cotton, viscose, nylon, polyester, etc. and
the finishing applied on them via materials such as finishing chemicals, nanoparticles,
polymers, enzymes, etc. Thus, so many materials are available which can be utilized in
the development of functional and smart textiles. In the era of technology
(miniaturization of this world), flexible electronics based on textiles are gaining
momentum. The chapter presents the emerging materials in the field of textiles with a
major focus on the functionalization of textiles. In the next chapters of this book, all these
are reviewed in great detail.
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Abstract

In the last few decades, there has been a surge in the hazardous chemicals contamination
in the water bodies in various parts of India. Consequently, bioremediation of these
hazardous chemicals by microorganisms has emerged as a lucrative option. Furthermore,
advancement in the various physicochemical and robust molecular techniques such as 1D~
SDS-PAGE followed by LC-MS/MS analysis as well as metabolite identification by 'H-NMR
has shed light on the various cellular strategies adopted by a microorganism for
remediation of a cocktail of metals and pesticide that were either poorly highlighted or
unexplained.

With this background the present chapter aims to understand the complete process of a
metal or cocktail of multimetal and pesticide mixture remediation by microorganisms such
as bacteria, fungus or algae at molecular level by proteomic and metabolomic techniques.
Further the scale up of this bioremediation process by bioreactors would be detailed.
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Abstract

Over the past decade, artificial intelligence (AI) has appeared in high-tech labs, and people
use it daily without feeling it. For example, current calculations of power technologies and
flexible computing in other areas related to digital products, many applications that
increase the contribution of artificial intelligence, are flexible computing technologies
based on these problems, the medicine, biology, industry, manufacturing described as
security, education, virtual environment. We was particularly encouraged. Support for the
provision of new ideas and/or theoretical studies on soft computing technology,
interdisciplinary research, real-world experimental application problems and flexible
computer system design descriptions, diverse in development their new analytical
structure Introduce the document Encourage a soft computing technology that is
particularly practical. It provides an overview of the disciplines of Artificial Intelligence
with respect to Soft Computing, and presents the benefits of soft computing over

traditional hard computer technologies and their disadvantages.



