Biodegradation And Bioremediation

FROM THE INTRODUCTION This three-
volume series, Bioremediation: Principles
and Practice, provides state of the art
description of advances in pollution
treatment and reduction using biological
means; identify and address, at a
fundamental level, broad scientific and
technological areas that are unique to the
subject or theme and that must be
understood if advances are to be made; and

provide a comprehen/sive overview of new
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developments at the regulatory, desk-top,
bench-scale, pilot scale, and full-scale
levels. The series covers all media-air,
water, and soil/sediment-and blends the
talents, knowledge, and know-how of
academic, industrial, governmental, and
international contributors. The series
addresses the removal of both hazardous
and nonhazardous contaminants from the
liquid, solid, and gas phase using biological
processes. This includes the biological
treatment of wastes of municipal and

industrial origin; bior/emediation of
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leachates, soils, and sediments; and
biofiltration for contaminated gases.

This book presents a broad compendium of
biodegradation research and discussions on
the most up-to-date bioremediation
strategies. The most relevant
microbiological, biochemical and genetic
concepts are presented alongside the
fundamentals of bioremediation. The topics
include: a wide variety of contaminant
impacts evaluation, key methodologies
required to measure biodegradation and

propose new biorepmggiation protocols, as
age



well as the handling of microbial
communities related to such processes. The
selected collaborating authors are
renowned for their microbiology expertise
and will provide an in-depth reference for
students and specialists. The contents
provide a valuable source of information for
researchers, professionals, and policy
makers alike.

This book provides state of the art
description of various approaches,
techniques and some basic fundamentals of

bioremediation topma}/gage a variety of
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organic and inorganic wastes and pollutants
present in our environment. A
comprehensive overview of recent advances
and new development in the field of
bioremediation research are provided within
relevant theoretical framework to improve
our understanding for the cleaning up of
polluted water and contaminated land. The
book is easy to read and language can be
readily comprehended by aspiring
newcomer, students, researchers and
anyone else interested in this field.

Renowned scientists ?round the world
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working on the above topics have
contributed chapters. In this edited book,
we have addressed the scope of the
inexpensive and energy neutral
bioremediation technologies. The scope of
the book extends to
environmental/agricultural scientists,
students, consultants, site owners,
industrial stakeholders, regulators and
policy makers.

Microbial Biodegradation and
Bioremediation: Techniques and Case

Studies for Envirogmeﬁ?tal Pollution, Second
age



Edition describes the successful application
of microbes and their derivatives for
bioremediation of potentially toxic and
relatively novel compounds in the
environment. Our natural biodiversity and
environment is in danger due to the release
of continuously emerging potential
pollutants by anthropogenic activities.
Though many attempts have been made to
eradicate and remediate these noxious
elements, thousands of xenobiotics of
relatively new entities emerge every day,

thus worsening the s:;tuation. Primitive
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microorganisms are highly adaptable to
toxic environments, and can reduce the load
of toxic elements by their successful
transformation and remediation. This
completely updated new edition presents
many new technologies and techniques and
includes theoretical context and case
studies in every chapter. Microbial
Biodegradation and Bioremediation:
Techniques and Case Studies for
Environmental Pollution, Second Edition
serves as a single-source reference and

encompasses all chzlte8 4ories of pollutants
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and their applications in a convenient,
comprehensive format for researchers in
environmental science and engineering,
pollution, environmental microbiology, and
biotechnology. Describes many novel
approaches of microbial bioremediation
including genetic engineering,
metagenomics, microbial fuel cell
technology, biosurfactants and biofilm-
based bioremediation Introduces relatively
new hazardous elements and their
bioremediation practices including oil spills,

military waste wagergl 7?reenhouse gases,
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polythene wastes, and more Provides the
most advanced techniques in the field of
bioremediation, including insilico approach,
microbes as pollution indicators, use of
bioreactors, techniques of pollution
monitoring, and more Completely updated
and expanded to include topics and
techniques such as genetically engineered
bacteria, environmental health,
nanoremediation, heavy metals,
contaminant transport, and in situ and ex
situ methods Includes theoretical context

and case studies 'é""ﬁ%i!l each chapter
age



Toxicity, Mechanisms of Contaminants
Degradation, Detoxification and Challenges
Recent Advances in
Bioremediation/biodegradation by Extreme
Microorganisms, 2nd Edition
Bioremediation of Industrial Waste for
Environmental Safety

When Does it Work?

Bioremediation for Environmental
Sustainability

A groundbreaking text and professional resource
on naturalattenuation technology Natural

attenuation is rapidlpy becoming a widely used
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approachto manage groundwater and soil
contamination by hazardoussubstances in
petroleum-product releases and leachate
fromhazardous waste sites and landfills. This
book provides, under onecover, the current
methodologies needed by groundwater
scientistsand engineers in their efforts to
evaluate subsurface contaminationproblems, to
estimate risk to human health and ecosystems
throughmathematical models, and to design and
formulate appropriateremediation strategies.
Incorporating the authors' extensive

backgrounds as edué:atlcgll;?,researchers, and
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consultants in environmental biotechnology
andhydrogeology, the text emphasizes new
concepts and recent advancesin the science,
including: Quantification of the role of microbes
in naturalattenuation Biodegradation and
chemical transformation principles
Immobilization and phase change
Biotransformation mechanisms Groundwater
flow and contaminant transport Analytical
models for contaminant transport and
reactionprocesses Numerical modeling of
contaminant transport, transformation,and

degradation Detailegl d%%g;riptions of fundamental
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processes, characterizationapproaches, and
analytical and numerical methods tied to
relevantreal-world applications make
Bioremediation and NaturalAttenuation: Process
Fundamentals and Mathematical Models botha
timely course text in hydrogeology and
environmental engineeringand a valuable
reference for anyone in the groundwater or
riskassessment professions.

Bioremediation is an emerging field of
environmental research. The objective of a
bioremediation process is to immobilize

contaminants (reactgntlil)mor to transform them
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into chemical products that do not pose a risk to
human health and the environment. Toxicity and
Waste Management Using Bioremediation
provides relevant theoretical and practical
frameworks and the latest empircal research
findings on the remediation of contaminated soil
and groundwater using bioorganisms. Focusing
on effective waste treatment methodologies and
management strategies that lead to improved
human and environmental health, this timely
publication is ideal for use by environmenal
scientists, biologists, policy makers, graduate

students, and scholars in the fields of
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environmental science, chemistry, and biology.
Bioremediation for Environmental Sustainability:
Approaches to Tackle Pollution for Cleaner and
Greener Society discusses many recently
developed and successfully applied
bio/phytoremediation technologies for pollution
control and minimization, which are lacking
more comprehensive coverage in previous books.
This book describes the scope and applications of
bio/phytoremediation technologies and especially
focuses on the associated eco-environmental
concerns, field studies, sustainability issues, and

future prospects. T},lae blg%k also examines the
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feasibility of environmentally friendly and
sustainable bio/phytoremediation technologies to
remediate contaminated sites, as well as future
directions in the field of bioremediation for
environmental sustainability. Illustrates the
importance of microbes and plants in
bio/phytoremediation and wastewater treatment
Includes chapters on original research outcomes
pertaining to pollution, pollution abatement, and
associated bioremediation technologies Covers
emerging bioremediation technologies, including
electro-bioremediation, microbial fuel cell, nano-

bioremediation, Congtr%%ged wetlands, and more
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Highlights key developments and challenges in
bioremediation and phytoremediation
technologies Describes the roles of relatively
new approaches in bio/phytoremediation,
including molecular engineering and omics
technologies, microbial enzymes, biosurfactants,
plant-microbe interactions, genetically
engineered organisms, and more

With focus on the practical use of modern
biotechnology for environmental sustainability,
this book provides a thoughtful overview of
molecular aspects of environmental studies to

create a new awareness of fundamental
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biological processes and sustainable ecological
concerns. It covers the latest research by
prominent scientists in modern biology and
delineates recent and prospective applications in
the sub-areas of environmental biotechnology
with special focus on the biodegradation of toxic
pollutants, bioremediation of contaminated
environments, and bioconversion of organic
wastes toward a green economy and sustainable
future.

Biodegradation and Bioremediation of Polluted
Systems

Techniques and Caslg Slié)%gies for Environmental
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Pollution

From Theory to Practice

Consequences of Microbial Interactions with
Hydrocarbons, Oils, and Lipids: Biodegradation
and Bioremediation

Biodegradation and Bioremediation

Many biodegradation pathways, both aerobic
and anaerobic, have already been
characterised, and the phylogenetic
relationships among catabolic genes within
them have been studied. However, new
biodegradation activities and their coding

genes are continuguszg 4being reported,
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including those involved in the catabolism of
emerging contaminants and those generally
regarded as non-biodegradable. Gene
regulation is also an important issue for the
efficient biodegradation of contaminants.
Specific induction by the substrate and over-
imposed global regulatory networks adjust
the expression of the biodegradation genes
to meet bacterial physiological needs. New
biodegradation pathways can be assembled
in a particular strain or in a bacterial
consortium by recruiting biodegradation

genes from different origins through
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horizontal gene transfer. The abundance
and diversity of biodegradation genes,
analysed by either genomic or metagenomic
approaches, constitute valuable indicators
of the biodegradation potential of a
particular environmental niche. This
knowledge paves the way to systems
metabolic engineering approaches to
valorise biowaste for the production of value-
added products.

Biodegradation and BioremediationSpringer
Science & Business Media

Emerging Technolpognglzg in Environmental
age



Bioremediation introduces emerging
bioremediation technologies for the
treatment and management of industrial
wastes and other environmental pollutants
for the sake of environmental sustainability.
Emerging bioremediation approaches such
as nano-bioremediation technology, electro-
bioremediation technology, microbial fuel
cell technology, Modified Ludzack-Ettinger
Process, Modified Activated Sludge Process,
and phytotechnologies for the remediation
of industrial wastes/pollutants are discussed

in a comprehensiv;e manner not found in
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other books. Furthermore, the book includes
updated information as well as future
directions for research in the field of
bioremediation of industrial wastes. This
book will be extremely useful to students,
researchers, scientists and professionals in
the field of microbiology and biotechnology,
Bio (chemical) engineers, environmental
researchers, eco-toxicology, and many more.
Includes the recovery of resources from
wastewater Describes the importance of
microorganisms in environmental

bioremediation technologies Points out the
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reuse of treated wastewater through
emerging technologies Pays attention to the
occurrence of novel micro-pollutants
Emphasizes the role of nanotechnology in
pollutant bioremediation

Publisher’s note: This is a 2nd edition due to
an article retraction.

Microbial Biodegradation and
Bioremediation

Environmental Bioremediation Technologies
Bioremediation of Environmental Pollutants
Oil Biodegradation and Bioremediation

Biodegradation aI%d ]235/i7(4)remediation of
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Organic Pollutants in Soil

Despite many years of efforts to reduce the
emission of toxic pollutants into the
environment, the contamination of air, soils
and water by heavy metals and organic
xenobiotics is still a serious problem. This
has urged many scientists around the world to
undertake research that aims to find
effective methods of removing pollutants from
the environment. Special attention is paid to
biological methods, which, thanks to their
numerous advantages, meet the expectations of
the whole society. As part of the Special

Issue "Study of Biodegradation and
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Bioremediation", in the MDPI journal
Processes, several valuable articles have
been published, which together form a picture
of the current state of advanced research on
the effective fight against environmental
pollution. These include papers on the
biodegradation of petroleum compounds or
synthetic dyes by microorganisms or the
enzymes they produce. In addition, the
Special Issue includes papers on the
bioremediation of dangerous heavy metals such
as mercury and copper, and the results make a
valuable contribution to our current state of

knowledge on this topic. A separate and
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valuable part of this collection of
publications are review articles devoted to
the remediation of antineoplastic drugs, as
well as the hopes and challenges connected
with the application of nanotechnology in
bioremediation. We are pleased that so many
researchers from different parts of the world
have submitted their articles on this topic.
We are very grateful to them. We hope that
readers of this collection will find many
interesting ideas and relevant information
that will lead to new solutions in the
bioremediation and biodegradation of emerging

environmental contaminants. Prof. Ewa
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Kaczorek Dr. Wojciech Smulek

Bioremediation and Sustainability is an up-to-
date and comprehensive treatment of research
and applications for some of the most
important low-cost, "green," emerging
technologies in chemical and environmental
engineering.

In situ bioremediation—--the use of
microorganisms for on-site removal of
contaminants—-—-is potentially cheaper, faster,
and safer than conventional cleanup methods.
But in situ bioremediation is also clouded in
uncertainty, controversy, and mistrust. This

volume from the National Research Council
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provides direction for decisionmakers and
offers detailed and readable explanations of
the processes involved in in situ
bioremediation, circumstances in which it is
best used, and methods of measurement, field
testing, and modeling to evaluate the results
of bioremediation projects. Bioremediation
experts representing academic research, field
practice, regulation, and industry provide
accessible information and case examples;
they explore how in situ bioremediation
works, how it has developed since its first
commercial use in 1972, and what research and

education efforts are recommended for the
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future. The volume includes a series of
perspective papers. The book will be
immediately useful to policymakers,
regulators, bioremediation practitioners and
purchasers, environmental groups, concerned
citizens, faculty, and students.

In this book international experts discuss
the state-of-the-art in the biological
degradation of hydrocarbons to meet remedial
or disposal goals. The work focuses on
practical applications, often on globally
important scales including the remediation of
some of the world’s largest crude oil spills.

Other related chapters discuss important
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implications of microbial transformation of
hydrocarbons, including treatment of high fat
processing wastes, impacts of microbial
biodegradation activity on industrial
processes, and the implications of microbial
0il degradation in relation to modern oil
extraction processes like hydraulic
fracturing of shales and extraction of oil
sands.

A Tale of the Two Worst Spills in U.S.
History

Volume I: Industrial Waste and Its Management
Bioremediation of Petroleum and Petroleum

Products
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Life of Science
Biodegradation Technology Developments

In this book international experts discuss the state-of-
the-art in the biological degradation of hydrocarbons
fo meet remedial or disposal goals. The work
focuses on practical applications, often on globally
important scales including the remediation of some
of the world's largest crude oil spills. Other related
chapters discuss important implications of microbial
transformation of hydrocarbons, including treatment
of high fat processing wastes, impacts of microbial

biodegradation activity on industrial processes, and
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the implications of microbial oil degradation in
relation to modern oil extraction processes like
hydraulic fracturing of shales and extraction of oil
sands.

Achieving environmental sustainability with rapid
industrialization is a major challenge of current
scenario worldwide. As globally evident, industries
are the key economic drivers, but are also the major
polluters as untreated/partially treated effluents
discharged from the industries is usually thrown into
the aquatic resources and also dumped unattended.

Industrial effluents are cor/vsidered as the major
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sources of environmental pollution as these contains
highly toxic and hazardous pollutants, which reaches
far off areas due to the medium of dispersion and
thus, create ecological nuisance and health hazards
in living beings. Hence, there is an urgent to find
ecofriendly solution to deal with industrial waste, and
develop sustainable methods for treating/detoxifying
wastewater before its release into the environment.
Being a low cost and eco-friendly clean technology,
bioremediation can be a sustainable alternative to
conventional remediation technologies for treatment

and management of industrial wastes to protect
Page 35/74



public health and environment. Therefore, this book
(Volume 1) covers the bioremediation of different
industrial wastes viz. tannery wastewater, pulp and
paper mill wastewater, distillery wastewater, acid
mine tailing wastes, and many more; which are
lacking in a comprehensive manner in previous
literature at one place. A separate chapter dedicated
fo major industries and type of waste produced by
them is also included. This book will appeal to
students, researchers, scientists, industry persons
and professionals in field of microbiology,

biotechnology, environmental sciences, eco-
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toxicology, environmental remediation and waste
management and other relevant areas, who aspire to
work on the biodegradation and bioremediation of
industrial wastes for environmental safety.
Alexander presents the basic principles of
biodegradation and how these principles relate to
bioremediation. All the subject's microbiological,
chemical, toxicological, environmental, engineering
and technological aspects are covered.

The book consists of 21 chapters by subject matter
experts and is divided into four parts: Soil

Microenvironment and Biotransformation
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Mechanisms; Synergistic effects between substrates
and Microbes; Polyhydroxyalakanoates: Resources,
Demands and Sustainability; and Cellulose based
biomaterials: Benefits and challenges. Included in
the chapters are classical bioremediation
approaches and advances in the use of
nanoparticles for removal of radioactive waste. The
book also discusses the production of applied
emerging biopolymers using diverse
microorganisms. All chapters are supplemented with
comprehensive illustrative diagrams and

comparative tables.
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Environmental Biotechnology

Approaches to Tackle Pollution for Cleaner and
Greener Society

Bioremediation and Sustainability

Study of Biodegradation and Bioremediation
Genetics of Biodegradation and Bioremediation
Bioremediation is an eco-friendly, cost-effective and
natural technology targeted to remove heavy metals,
radionuclides, xenobiotic compounds, organic waste,
pesticides etc. from contaminated sites or industrial
discharges through biological means. Since this

technology is used in in-situ conditions, it does not
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physically disturb the site unlike conventional
methods i.e. chemical or mechanical methods.
Biodegradation is the break down of organic matter
by microbes. Bioremediation is an engineered
technique applied by people to clean up organic
matter by helping microbes with the biodegradation
process. One way of doing that is to introduce
oxygen into the subsurface to help more aerobic
microbes grow in order to clean up oil in the soil.The
potential toxicity (harmful action) inherent in a
substance is manifest only when that substance

comes in contact with that susceptible living
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biological system. A chemical normally thought of as
"e;harmless"e; will evoke a toxic response if added
to a biological system in sufficient amount. The toxic
potency of a chemicals is defined by the relationship
between dose (the amount) of the chemical and the
response that is produced in a biological system.
The toxicity of industrial wastes is not often managed
and it has caused serious damage to earth and
water. The most important aspect of environmental
biotechnology is the effective management of
hazardous and toxic pollutants (xenobiotics) by

bioremediation. The environmental clean-up process
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through bioremediation can be achieved in two ways-
in situ and ex situ bioremediation. The book aims to
provide relevant theoretical and practical frameworks
and the latest empirical research findings in this
area, along with case studies. It is written for
students, academicians and industry professionals
who want to improve their understanding of the
strategic role of biodegradation and bioremediation
at different levels of the biodegradation and
bioremediation research and knowledge, that is,
heavy metal pollution, toxicity, remediation methods

and strategies to manage the waste in industries,
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which are a global concern.

Microbial or biological degradation has long been the
subject of active concern, and the rapid expansion
and growing sophistication of various industries in
the last century has significantly increased the
volume and complexity of toxic residues of wastes.
These can be remediated by plants and microbes,
either natural origin or adapted for a specific
purpose, in a process known as bioremediation. The
interest in microbial biodegradation of pollutants has
intensified in recent years in an attempt to find

sustainable ways to clean contaminated
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environments. These bioremediation and
biotransformation methods take advantage of the
tremendous microbial catabolic diversity to degrade,
transform or accumulate a variety of compounds,
such as hydrocarbons, polychlorinated biphenyls,
polaromatic hydrocarbons pharmaceutical
substances, radionuclides and metals. Unlike
conventional methods, bioremediation does not
physically disturb the site. This book describes the
basic principles of biodegradation and shows how
these principles are related to bioremediation.

Authored by leading, international environmental
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microbiologists, it discusses topics such as aerobic
biodegradation, microbial degradation of pollutants,
and microbial community dynamics. It provides
valuable insights into how biodegration processes
work and can be utilised for pollution abatement, and
as such appeals to researchers and postgraduate
students as well as experts in the field of
bioremediation.

Bioremediation for Environmental Sustainability:
Toxicity, Mechanisms of Contaminants Degradation,
Detoxification and Challenges introduces pollution

and toxicity profiles of various organic and inorganic
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contaminants, including mechanisms of toxicity,
degradation, and detoxification by microbes and
plants, and their bioremediation approaches for
environmental sustainability. The book also covers
many advanced technologies in the field of
bioremediation and phytoremediation, including
electro-bioremediation, microbial fuel cells, nano-
bioremediation, constructed wetlands,
phytotechnologies, and many more, which are
lacking in other competitive titles existing in the
market. The book includes updated information, as

well as future directions for research, in the field of
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bioremediation of industrial wastes. This book is a
reference for students, researchers, scientists, and
professionals in the fields of microbiology,
biotechnology, environmental sciences, eco-
toxicology, environmental remediation, and waste
management, especially those who aspire to work
on the biodegradation and bioremediation of
industrial wastes and environmental pollutants for
environmental sustainability. Environmental safety
and sustainability with rapid industrialization is one of
the major challenges worldwide. Industries are the

key drivers in the world economy, but these are also
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the major polluters due to discharge of potentially
toxic and hazardous wastes containing various
organic and inorganic pollutants, which cause
environmental pollution and severe toxic effects in
living beings. Introduces pollution and toxicity
profiles of environmental contaminants and industrial
wastes, including oil refinery wastewater, distillery
wastewater, tannery wastewater, textile wastewater,
mine tailing wastes, plastic wastes, and more
Describes underlying mechanisms of degradation
and detoxification of emerging organic and inorganic

contaminants with enzymatic roles Focuses on
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recent advances and challenges in bioremediation
and phytoremediation, including microbial enzymes,
biosurfactants, microalgae, biofilm, archaea,
genetically engineered organisms, and more
Describes how microbes and plants can be
successfully applied for the remediation of potentially
toxic industrial wastes and chemical pollutants to
protect the environment and public health

Principles and Practice

Bioremediation and Natural Attenuation

Research and Applications

Advances in Biodegradation and Bioremediation of
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Industrial Waste

This book contains a collection of
different biodegradation research
activities where biological processes
take place. The book has two main
sections: A) Polymers and Surfactants
Biodegradation and B) Biodegradation:
Microbial Behaviour.

Addresses a Global Challenge to
Sustainable Development Advances 1in
Biodegradation and Bioremediation of
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Industrial Waste examines and compiles
the latest information on the
industrial waste biodegradation process
and provides a comprehensive review.
Dedicated to reducing pollutants
generated by agriculturally
contaminated soil, and plastic waste
from various industries, this text is a
book that begs the question: Is a
pollution-free environment possible?
The book combines with current

available data with the expert
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knowledge of specialists from around
the world to evaluate various aspects
of environmental microbiology and
biotechnology. It emphasizes the role
of different bioreactors for the
treatment of complex industrial waste
and provides specific chapters on
bioreactors and membrane process
integrated with biodegradation process.
It also places special emphasis on
phytoremediation and the role of

wetland plant rhizosphere bacterial
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ecology and the bioremediation of
complex industrial wastewater. The
authors address the microbiological,
biochemical, and molecular aspects of
biodegradation and bioremediation which
cover numerous topics, including
microbial genomics and proteomics for
the bioremediation of industrial waste.
This text contains 14 chapters and
covers: Bioprocess engineering and
mathematical modelling with a focus on

environmental engineering The roles of
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siderophores and the rhizosphere
bacterial community for
phytoremediation of heavy metals
Current advances in phytoremediation,
especially as it relates to the
mechanism of phytoremediation of soil
polluted with heavy metals Microbial
degradation of aromatic compounds and
pesticides: Challenges and solution
Bioremediation of hydrocarbon
contaminated wastewater of refinery

plants The role of biosurfactants for
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bioremediation and biodegradation of
various pollutants discharged from
industrial waste as they are tools of
biotechnology The role of potential
microbial enzymatic processes for
bioremediation of industrial waste The
latest knowledge regarding the
biodegradation of tannery and textile
waste A resource for students
interested in the field of environment,
microbiology, industrial engineering,

biotechnology, botany, and agricultural
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sciences, Advances 1in Biodegradation
and Bioremediation of Industrial Waste
provides recent knowledge and
approaches on the bioremediation of
complex industrial waste.

Microbial Biodegradation and
Bioremediation brings together experts
in relevant fields to describe the
successful application of microbes and
their derivatives for bioremediation of
potentially toxic and relatively novel

compounds. This single-source reference
Page 56/74



encompasses all categories of
pollutants and their applications in a
convenient, comprehensive package. Our
natural biodiversity and environment 1is
in danger due to the release of
continuously emerging potential
pollutants by anthropogenic activities.
Though many attempts have been made to
eradicate and remediate these noxious
elements, every day thousands of
xenobiotics of relatively new entities

emerge, thus worsening the situation.
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Primitive microorganisms are highly
adaptable to toxic environments, and
can reduce the load of toxic elements
by their successful transformation and
remediation. Describes many novel
approaches of microbial bioremediation
including genetic engineering,
metagenomics, microbial fuel cell
technology, biosurfactants and biofilm-
based bioremediation Introduces
relatively new hazardous elements and

their bioremediation practices
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including oil spills, military waste
water, greenhouse gases, polythene
wastes, and more Provides the most
advanced techniques in the field of
bioremediation, including insilico
approach, microbes as pollution
indicators, use of bioreactors,
techniques of pollution monitoring, and
more

Synergistic Approaches for
Bioremediation of Environmental

Pollutants: Recent Advances and
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Challenges focuses on the exploitation
of various biological treatment
technologies and their use to treat
toxic contaminants present 1in
industrial effluent and in restoring
contaminated sites, which lacks in a
more comprehensive manner in existing
titles on similar topics available on
the global market. The book comprises
advanced biotechnologies and updated
information, along with sustainable

waste management developments and
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future directions for researchers and
scientists working in the field of
microbiology. Provides wide information
to readers on the state-of-the-art 1in
the application of biochar, microbes,
and their synergistic use for
wastewater/industrial effluent
treatment and environment protection
Summarizes current knowledge on the use
of biochar and microbes, even dead
biomass, for dye decolorization,

degradation and removal of heavy metals
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which may play a key role in achieving
a more productive and sustainable
environment Explores different aspects
of biological methods for contaminants
removal for better insights into basic
and advanced biotechnological
applications Includes supplemented
tables and figures

Toxicity and Waste Management Using
Bioremediation

Biodegradation

In Situ Bioremediation
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Environmental Isotopes in
Biodegradation and Bioremediation
Microbial Bioremediation &
Biodegradation

This book collates the latest trends and technological
advancements in bioremediation, especially for its
monitoring and assessment. Divided into 18 chapters,
the book summarizes basic concepts of waste
management and bioremediation, describes
advancements of the existing technologies, and
highlights the role of modern instrumentation and
analytical methods, for environmental clean-up and
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sustainability. The chapters cover topics such as the
role of microbial fuel cells in waste management,
microbial biosensors for real-time monitoring of
bioremediation processes, genetically modified
microorganisms for bioremediation, application of
immobilized enzyme reactors, spectroscopic
techniques, and in-silico approaches in bioremediation
monitoring and assessment. The book will be
advantageous not only to researchers and scholars
interested in bioremediation and sustainability but also
to professionals and policymakers.

This book describes many novel approaches of

microbial bioremediation including conventional and
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modern approaches, metagenomics, biosurfactants and
nano-based bioremediation. Also presents up-to-date
knowledge about biodegradation of solid and liquid
contaminants in the rhizospheric zone by plant
(rhizo)-microbiome interface. It also illustrates
communication pathways based on evolving
methodologies, bioinformatic tools which provides
insights into the functional dynamics of bioremediation
process by the host-microbiome interface. The different
chapters explain the mechanism and outcomes during
the process of bioremediation. The book broadly
depicts the following: Advances in bioremediation

through nanoremediation, rhizo-remediation,
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bioremediation of different ecosystems like polluted
waters, industrial effluents, bioremediation of metal
and organic pollutants, toxic dyes etc. The book is very
useful for researchers and students in the fields of
applied and environmental microbiology. It is also
meant for industry experts and professionals working in
the field of bioremediation and waste management.
With petroleum-related spills, explosions, and health
issues in theheadlines almost every day, the issue of
remediation of petroleumand petroleum products is
taking on increasing importance, for thesurvival of our
environment, our planet, and our future. Thisbook is

the first of its kind to erpIg65%this difficult issue froman
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engineering and scientific point of view and offer
solutions andreasonable courses of action.

This book contains a collection of research works
focused on the biodegradation of different types of
pollutants, both in water and solids. The book is divided
in three major sections: A) Biodegradation of organic
pollutants in solids and wastewater, B) Biodegradation
of complex pollutants, and C) Novel technologies in
biodegradation and bioremediation.

Process Fundamentals and Mathematical Models

Soil Microenvironment for Bioremediation and Polymer
Production

Biodegradation and Bigrerg/ggiation: Development of
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Biodegradation; CH:2 Detoxification and
Biodegradation; CH:3 Activation and Biodegradation;
CH:4 Application of Bioremediation; CH:5
Bioremediation Technologies:In Situ and Solid Phase;
CH:6 Bioremediation Technologies:Ex Situ and
Bioreactors; CH:7 Environmental Effects and
Biodegradation; Bibliography; Index

Rhizobiont in Bioremediation of Hazardous Waste
New Advances and Technologies

In this volume, experts from universities,
government labs and industry share their
findings on the microbiological, biochemical

and molecular aspects of biodegradation and
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bioremediation. The text covers numerous
topics, including: biocavailability,
biodegradation of various pollutants,
microbial community dynamics, properties and
engineering of important biocatalysts, and
methods for monitoring bioremediation
processes. Microbial processes are
environmentally compatible and can be
integrated with non-biological processes to
detoxify, degrade and immobilize
environmental contaminants.

Enhanced analytical capabilities and
separation techniques, improved detection

limits, and accessibility of instrumentation
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have led to massive strides in the use of
isotopes to assess microbial processes in
surface and subsurface sediments. Considering
the rapid growth of research and commercial
interest in stable isotope and radioisotope
applications for contaminant hydrology and
microbial ecology, an up—-to-date overview of
the field is long overdue. Environmental
Isotopes in Biodegradation and Bioremediation
comprehensively covers established and
emerging isotope methods for environmental
applications, focusing on biodegradation and
bioremediation. This book is an invaluable

tool for researchers, practitioners, and
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regulators who require an extensive
understanding of the application of isotope
methods to natural compounds and
environmental contaminants. It addresses
questions including: What amount of a
compound comes from anthropogenic release? Do
the chemicals involved undergo degradation in
the environment? Do they persist and
accumulate? This book is divided into four
sections: Isotope Fundamentals covers
important background and theoretical
information needed to understand later
chapters Isotopes and Microbial Processes

discusses the application of isotopes to
Page 71/74



different environmental redox conditions that
dictate the predominant microbial processes
that will occur Isotopes in Field
Applications describes the transformation of
anthropogenic pollutants and the application
of isotope tools to field sites Isotope
Emerging Areas addresses the use of compounds
labeled with stable isotopes, including
stable isotope probing and the use of
radiocarbon at natural abundance and novel
stable isotopes This reference details how
isotope tools can be used to gain insight
into the origin and fate of natural compounds

and contaminants in the environment.
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Integrating theoretical and practical
knowledge, the authors examine the principles
of isotope tools and then present an
extensive overview of key environmental
processes that can be investigated with
isotope methods. They also discuss analytical
and data evaluation procedures, addressing
established and emerging applications. To
illustrate concepts and methodology, the
authors use a wide range of case studies and
recent field and laboratory research from
various disciplines currently employing these
methods. This book is a valuable tool for

expanding the application of both stable
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isotopes and radioisotopes into untapped
areas.

Biodegradation, Bioremediation, and
Bioconversion of Xenobiotics for Sustainable
Development

Synergistic Approaches for Bioremediation of
Environmental Pollutants: Recent Advances and
Challenges

Emerging Trends and Strategies

Emerging Technologies in Environmental
Bioremediation

Biodegradation, Pollutants and Bioremediation
Principles
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