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Environmental Biotechnology Rittman Solution
Despite the importance of preserving the environment in our developing world, activity involving the extraction of natural
resources and the disposal of waste continues to increase. Such operations need to be conducted in a carefully-
controlled manner, protecting both the natural environment and the communities who live in the vicinity. Every four years
the GREEN (Geotechnics Related to the Environment) symposia are held, recognizing the major contribution that
geotechnical engineering makes towards achieving the afore-mentioned goals. The meeting provides an international
forum for the exchange of ideas, experiences and innovations. The GREEN 4 meeting discussed engineered disposal of
waste in landfills; land contaminated by waste disposal and fluid flows; industrial waste dumps from mineral mining and
extraction; and environmental management. The book contains expertise from nineteen countries around the world, and
provides an integrated view of the latest research and practice in waste disposal. New and evolving ideas, ongoing
concerns and developments throughout the world are discussed.
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.
The past 30 years have seen the emergence of a growing desire worldwide that positive actions be taken to restore and
protect the environment from the degrading effects of all forms of pollution – air, water, soil, and noise. Since pollution is
a direct or indirect consequence of waste production, the seemingly idealistic demand for “zero discharge” can be
construed as an unrealistic demand for zero waste. However, as long as waste continues to exist, we can only attempt to
abate the subsequent pollution by converting it to a less noxious form. Three major questions usually arise when a
particular type of pollution has been identi ed: (1) How serious is the pollution? (2) Is the technology to abate it available?
and (3) Do the costs of abatement justify the degree of abatement achieved? This book is one of the volumes of the
Handbook of Environmental Engineering series. The principal intention of this series is to help readers formulate answers
to the last two questions above. The traditional approach of applying tried-and-true solutions to speci c pollution problems
has been a major contributing factor to the success of environmental engineering, and has accounted in large measure
for the establishment of a “methodology of pollution control. ” However, the realization of the ever-increasing complexity
and interrelated nature of current environmental problems renders it imperative that intelligent planning of pollution
abatement systems be undertaken.
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 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 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.
As we know, rapid industrialization is a serious concern in the context of a healthy environment. Various physico-
chemical and biological approaches for the removal of toxic pollutants are available, but unfortunately these are not very
effective. Biological approaches using microorganisms (bacterial/fungi/algae), green plants or their enzymes to
degrade/detoxify environmental contaminants such as endocrine disrupting chemicals, toxic metals, pesticides, dyes,
petroleum hydrocarbons and phenolic compounds are eco-friendly and low cost. This book provides a much-needed,
comprehensive overview of the various types of contaminants, their toxicological effects on the environment, humans,
animals and plants as well as various eco-friendly approaches for their management (degradation/detoxification). As
such it is a valuable resource for a wide range of students, scientists and researchers in microbiology, biotechnology,
environmental sciences.
Commercial development of energy from renewables and nuclear is critical to long-term industry and environmental
goals. However, it will take time for them to economically compete with existing fossil fuel energy resources and their
infrastructures. Gas fuels play an important role during and beyond this transition away from fossil fuel dominance to a
balanced approach to fossil, nuclear, and renewable energies. Chemical Energy from Natural and Synthetic Gas
illustrates this point by examining the many roles of natural and synthetic gas in the energy and fuel industry, addressing
it as both a "transition" and "end game" fuel. The book describes various types of gaseous fuels and how are they are
recovered, purified, and converted to liquid fuels and electricity generation and used for other static and mobile
applications. It emphasizes methane, syngas, and hydrogen as fuels, although other volatile hydrocarbons are
considered. It also covers storage and transportation infrastructure for natural gas and hydrogen and methods and
processes for cleaning and reforming synthetic gas. The book also deals applications, such as the use of natural gas in
power production in power plants, engines, turbines, and vehicle needs. Presents a unified and collective look at gas in
the energy and fuel industry, addressing it as both a "transition" and "end game" fuel. Emphasizes methane, syngas, and
hydrogen as fuels. Covers gas storage and transport infrastructure. Discusses thermal gasification, gas reforming,
processing, purification and upgrading. Describes biogas and bio-hydrogen production. Deals with the use of natural gas
in power production in power plants, engines, turbines, and vehicle needs.
Table of contents
Lessons in Environmental Microbiology provides an understanding of the microbial processes used in the environmental engineering and
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science fields. It examines both basic theory as well as the latest advancements in practical applications, including nutrient removal and
recovery, methanogenesis, suspended growth bioreactors, and more. The information is presented in a very user-friendly manner; it is not
assumed that readers are already experts in the field. It also offers a brief history of how microbiology relates to sanitary practice, and
examines the lessons learned from the great epidemics of the past. Numerous worked example problems are presented in every chapter.
This book highlights the efforts made by distinguished scientific researchers world-wide to meet two key challenges: i) the limited reserves of
polluting fossil fuels, and ii) the ever-increasing amounts of waste being generated. These case studies have brought to the foreground
certain innovative biological solutions to real-life problems we now face on a global scale: environmental pollution and its role in deteriorating
human health. The book also highlights major advances in microbial metabolisms, which can be used to produce bioenergy, biopolymers,
bioactive molecules, enzymes, etc. Around the world, countries like China, Germany, France, Sweden and the US are now implementing
major national programs for the production of biofuels. The book provides information on how to meet the chief technical challenges –
identifying an industrially robust microbe and cheap raw material as feed. Of the various possibilities for generating bioenergy, the most
attractive is the microbial production of biohydrogen, which has recently gained significant recognition worldwide, due to its high efficiency
and eco-friendly nature. Further, the book highlights factors that can make these bioprocesses more economical, especially the cost of the
feed. The anaerobic digestion (AD) process is more advantageous in comparison to aerobic processes for stabilizing biowastes and
producing biofuels (hydrogen, biodiesel, 1,3-propanediol, methane, electricity), biopolymers (polyhydroxyalkanoates, cellulose,
exopolysaccharides) and bioactive molecules (such as enzymes, volatile fatty acids, sugars, toxins, etc.) for biotechnological and medical
applications. Information is provided on how the advent of molecular biological techniques can provide greater insights into novel microbial
lineages. Bioinformatic tools and metagenomic techniques have extended the limits to which these biological processes can be exploited to
improve human welfare. A new dimension to these scientific works has been added by the emergence of synthetic biology. The Big Question
is: How can these Microbial Factories be improved through metabolic engineering and what cost targets need to be met?
Our Earth is considered as a natural system which organizes and controls itself. However, the present scale of anthropogenic activity is
unprecedented in the history of mankind compelling the intelligentia to ponder over the scientific causes of the problems, processes and
sustainable and pragmatic solutions. The current rate of resource use and consumption pattern are depleting the planet’s finite resources
and damaging life-supporting ecosystems. A large number of toxic substances are increasingly found in air, water, soil, and flora and fauna.
We are in the midst of a period of increasing interconnected and complex global challenges that seek action across temporal and spatial
scales, diverse sectors, and concerted efforts from global citizens. The environment on account of human’s action has been experiencing
imbalances and ecological catastrophe. Environmental issues like global climate change, biodiversity loss, the rapid depletion of natural
resources, degradation of global commons, stratospheric ozone depletion have been restricting the safe operating space and transgressing
the planetary boundaries endangering the existence of human societies. The global environmental problems if not scientifically managed may
end up in the civilizational collapse. Nevertheless, the underlying commonality among these environmental issues is interrelatedness,
complexity, and difficulty in identifying and implementing solutions. The global environmental challenges can be managed by adopting
sustainable green technologies which dovetails the principles of environmental sustainability with social and ecological sustainability. Green
growth is construed as a new development paradigm that sustains economic growth while at the same time ensuring environmental
sustainability.
Biofilms in Wastewater Treatment: An Interdiscipli
Environmental Biotechnology provides a broad overview of the subject, focusing on how biotechnological techniques are applied to solve
environmental problems, rather than giving detailed explanations of the techniques themselves. Capturing the current excitement in a field
reinvigorated by advances in genetic manipulation, and emerging genomic and proteomic technologies, Environmental Biotechnology is the
perfect resource for any student needing to develop a sound understanding of biotechnology, and the diverse ways it can be applied to
address important environmental issues.
Environment, Energy and Sustainable Development brings together 242 peer-reviewed papers presented at the 2013 International
Conference on Frontiers of Energy and Environment Engineering, held in Xiamen, China, November 28-29, 2013. The main objective of this
proceedings set is to take the environment-energydevelopments discussion a step further. Volume 1 of the set is devoted to Energy, power
and environmental engineering, and volume 2 to Control, information and applications. Environment, Energy and Sustainable Development is
intended to serve as resource material for scientists working on related topics in many disciplines, including environmental science,
management science, and energy science and policy analysis, as well as for industry professionals in the wide field of energy and
environmental engineering.
This book presents recent developments in advanced biological treatment technologies that are attracting increasing attention or that have a
high potential for large-scale application in the near future. It also explores the fundamental principles as well as the applicability of the
engineered bioreactors in detail. It describes two of the emerging technologies: membrane bioreactors (MBR) and moving bed biofilm
reactors (MBBR), both of which are finding increasing application worldwide thanks to their compactness and high efficiency. It also includes
a chapter dedicated to aerobic granular sludge (AGS) technology, and discusses the main features and applications of this promising
process, which can simultaneously remove organic matter, nitrogen and phosphorus and is considered a breakthrough in biological
wastewater treatment. Given the importance of removing nitrogen compounds from wastewater, the latest advances in this area, including
new processes for nitrogen removal (e.g. Anammox), are also reviewed. Developments in molecular biology techniques over the last twenty
years provide insights into the complex microbial diversity found in biological treatment systems. The final chapter discusses these
techniques in detail and presents the state-of-the-art in this field and the opportunities these techniques offer to improve process
performance.
This two-volume work is an effort to provide a common platform to environmental engineers, microbiologists, chemical scientists,
plant physiologists and molecular biologists working with a common aim of sustainable solutions to varied environmental
contamination issues. Chapters explore biological and non-biological strategies to minimize environmental pollution. Highly
readable entries attempt to close the knowledge gap between plant - microbial associations and environmental remediation.
Volume 2 focuses on the non-biological/chemical approaches for the cleanup of contaminated soils. Important concepts such as
the role of metallic iron in the decontamination of hexavalent chromium polluted waters are highlighted; in addition, nanoscale
materials and electrochemical approaches used in water and soil remediation are discussed; and the synthesis and
characterization of cation composite exchange material and its application in removing toxic metals are elaborated in detail.
Readers will also discover the major advances in the remediation of environmental pollutants by adsorption technologies.
Historically, the development of civilization has upset much of the earth’s ecosystem leading to air, land, and water pollution. The
author defines pollution as the introduction of a foreign substance into an ecosystem via air, land or water. This book delves into
issues that effect the everyday lives of people who come in contact with these hazards. By examining these issues, this body of
work aims to stimulate debate and offer solutions to the ever-growing threat to the environment and humanity. Includes problems
with each chapter, Explores issues such as control of gaseous emissions, waste recycling and waste disposal, Explains physical
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and thermal methods of waste management, Provides definitions and resources for future reference, Discusses the history of
environmental technology.
This book provides information essential to students taking courses in biotechnology as part of environmental sciences,
environmental management, or environmental biology programs. It is also suitable for those studying water, waste management,
and pollution abatement. Topics include biodiversity, renewable energy, bioremediation technology, recombinant DNA technology,
genetic engineering, solid waste management, composting, vermicomposting, biofertilizer, chemical pesticides, biological control
of pests, and genetically modified organisms. The book also discusses bioethics and risk assessment, intellectual property rights,
environmental cleanup technologies, and environmental nanotechnology.
Sludge Reduction Technologies in Wastewater Treatment Plants is a review of the sludge reduction techniques integrated in
wastewater treatment plants with detailed chapters on the most promising and most widespread techniques. The aim of the book
is to update the international community on the current status of knowledge and techniques in the field of sludge reduction. It will
provide a comprehensive understanding of the following issues in sludge reduction: * principles of sludge reduction techniques; *
process configurations; * potential performance; * advantages and drawbacks; * economics and energy consumption. This book
will be essential reading for managers and technical staff of wastewater treatment plants as well as graduate students and post-
graduate specialists.
This timely book will introduce its readers to the
The major aim of "microbes in sustainable agriculture" is to provide unique collection of data and a holistic view of the subject
while presenting more current ideas in the field where significant advances have been made. Collectively, this book provides
recent coverage of the role of microbes in sustainability of agronomic practices and thus is likely to be of tremendous value to the
students, scientists, teachers of microbiology, biotechnology, environmental biology, agronomy, plant physiology and plant
protection, who are interested in this area. Each chapter in this book has been contributed by a qualified team of
teachers/scientists. In this context, the current state of knowledge in a specialised field is reviewed without compromising the basic
conceptual frame work presented in this book. A concerted effort has been made by editors/authors to bring in quality
presentation. This book thus addresses a lot of common queries and of course some odd ones that bring an interesting approach
to problems solving in agricultural practices with optimum application of diverse microbes. This book presents readers with
stimulation to forge thought in a non-conventional way to understand complex issues as it addresses many problems previously
ignored. This book serves as an important source because of its unique compilation of data and text on the application and
importance of microbes in crop productivity to achieve global food security.
This work investigated two different approaches to optimize biological sulphate reduction in order to develop a process control
strategy to optimize the input of an electron donor and to study how to increase the feasibility of using a cheap carbon source.
Feast/famine regimes, applied to design the control strategy, were shown to induce the accumulation of storage compounds in the
sulphate reducing biomass. This study showed that delays in the response time and a high control gain can be considered as the
most critical factors affecting a sulphide control strategy in bioreactors. The delays are caused by the induction of different
metabolic pathways in the anaerobic sludge, including the accumulation of storage products. On this basis, a mathematical model
was developed and validated. This can be used to develop optimal control strategies. In order to understand the microbial
pathways in the anaerobic oxidation of methane coupled to sulphate reduction (AOM-SR), diverse potential electron donors and
acceptors were added to in vitro incubations of an AOM-SR enrichment at high pressure. Acetate was formed in the control group,
probably resulting from the reduction of CO2. These results support the hypothesis that acetate may serve as an intermediate in
the AOM-SR process.
This book presents the first comprehensive text on construction biomaterials and bioprocesses. It details aspects of construction
biotechnology, a new interdisciplinary area involving applications of environmental and industrial microbiology and biotechnology
in geotechnical and civil engineering. It also critically reviews all existing and potential construction biotechnology processes. It
discusses a number of topics including the biotechnological production of new construction materials such as self-healing
concrete, construction biocomposites, construction bioplastics, and biotechnological admixtures to cement. It also addresses
construction-related processes like biocementation, bioclogging, soil surface fixation and biosealing, microbial cements and grouts,
the biocoating of construction material surfaces, the microbiology and biosafety of the construction environment, the prevention of
biocorrosion as well as biodeterioration and biofouling in civil engineering. Biomediated precipitation of calcium, magnesium, and
iron compounds as carbonates, phosphates, sulphides, and silicate minerals in soil for its clogging and strengthening are
considered from geotechnical, chemical, and microbiological points of view. It offers an overview of the basic microbiology that will
enable civil engineers to perform the construction biogeochemical processes. Design principles and considerations for different
field implementations are discussed from a practical point of view. The book can be used as a textbook for graduate and senior
undergraduate students in biotechnology, civil engineering and environmental engineering as well as a reference book for
researchers and practitioners working in this new interdisciplinary area.
Recently, research efforts aiming to improve energy efficiency of wastewater treatment processes for large centralized wastewater
treatment plants (WWTPs) have been increasing. Global warming impacts, energy sustainability, and biosolids generation are
among several key drivers towards the establishment of energy-efficient WWTPs. WWTPs have been recognized as major
contributors of greenhouse gas emissions as these are significant energy consumers in the industrialized world. The quantity of
biosolids or excess waste activated sludge produced by WWTP will increase in the future due to population growth and this pose
environmental concerns and solid waste disposal issues. Due to limited capacity of landfill sites, more stringent environmental
legislation, and air pollution from incineration sites, there is a need to rethink the conventional way of dealing with wastewater and
the sludge production that comes with it. This book provides an overview of advanced biological, physical and chemical treatment
with the aim of reducing the volume of sewage sludge. Provides a comprehensive list of processes aiming at reducing the volume
of sewage sludge and increasing biogas production from waste activated sludge. Includes clear process flowsheet showing how
the process is modified compared to the conventional waste activated sludge process. Provides current technologies applied on
full scale plant as well as methods still under investigation at laboratory scale. Offers data from pilot scale experience of these
processes
Arsenic in drinking water derived from groundwater is arguably the biggest environmental chemical human health risk known at the
present time, with well over 100,000,000 people around the world being exposed. Monitoring the hazard, assessing exposure and
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health risks and implementing effective remediation are therefore key tasks for organisations and individuals with responsibilities
related to the supply of safe, clean drinking water. Best Practice Guide on the Control of Arsenic in Drinking Water, covering
aspects of hazard distribution, exposure, health impacts, biomonitoring and remediation, including social and economic issues, is
therefore a very timely contribution to disseminating useful knowledge in this area. The volume contains 10 short reviews of key
aspects of this issue, supplemented by a further 14 case studies, each of which focusses on a particular area or technological or
other practice, and written by leading experts in the field. Detailed selective reference lists provide pointers to more detailed
guidance on relevant practice. The volume includes coverage of (i) arsenic hazard in groundwater and exposure routes to
humans, including case studies in USA, SE Asia and UK; (ii) health impacts arising from exposure to arsenic in drinking water and
biomonitoring approaches; (iii) developments in the nature of regulation of arsenic in drinking water; (iv) sampling and monitoring
of arsenic, including novel methodologies; (v) approaches to remediation, particularly in the context of water safety planning, and
including case studies from the USA, Italy, Poland and Bangladesh; and (vi) socio-economic aspects of remediation, including non-
market valuation methods and local community engagement.
This book focuses on ecological wisdom inspired restoration engineering through theories, hypotheses, policies, practical
understanding, and case studies. Understanding nature’s processes is a prerequisite for the healthy and sustainable functioning
of a habitable Earth. As such, the book provides a guide for readers seeking to understand and build sustainable, urban socio-
ecological systems using restoration technologies based on wisdom. Motivated by recent rapid advances in restoration
engineering, such as the role of green building materials in urban infrastructures, and developing sustainable landscapes to benefit
the environment, economy and communities, it is an essential reference on the most promising innovative technologies. It
discusses engineering methods and practices in the restoration of soil, water, heritage sites, and other ecosystems, as well as the
development and applications of green building materials. It presents a holistic and systematic approach that utilizes natural
resources and the concept of ecological wisdom to reap sustainable environmental, economic and social benefits to fulfill the
concept of living in harmony with nature. This book is a valuable resource for civil- and environmental engineering researchers as
well as organizations engaged in eco-restoration practices.
Sewage Treatment Plants: Economic Evaluation of Innovative Technologies for Energy Efficiency aims to show how cost saving
can be achieved in sewage treatment plants through implementation of novel, energy efficient technologies or modification of the
conventional, energy demanding treatment facilities towards the concept of energy streamlining. The book brings together
knowledge from Engineering, Economics, Utility Management and Practice and helps to provide a better understanding of the real
economic value with methodologies and practices about innovative energy technologies and policies in sewage treatment plants.
Since 1930 more than 100,000 new chemical compounds have been developed and insufficient information exists on the health
assessment of 95 percent of these chemicals in which a relevant percentage are used in construction products. For instance
Portland cement concrete, the most used material on the Planet (10.000 million tons/year that in the next 40 years will increase
around 100 %) currently used in around 15% of total concrete production contains chemicals used to modify their properties, either
in the fresh or hardened state. Biopolymers are materials that are developed from natural resources. They reduce dependence on
fossil fuels and reduce carbon dioxide emissions. There is a worldwide demand to replace petroleum-based materials with
renewable resources. Currently bio-admixtures represent just a small fraction of the chemical admixtures market (around 20%) but
with environmental awareness for constituents in construction materials generally growing (the Construction Products Regulation
is being enforced in Europe since 2013), the trend towards bio-admixtures is expected to continue. This book provides an updated
state-of-the-art review on biopolymers and their influence and use as admixtures in the development of eco-efficient construction
materials. Provides essential knowledge for researchers and producers working on the development of biopolymer-modified
construction materials Discusses the various types of biopolymers currently available, their different production techniques, their
use as bio-admixtures in concretes and mortars and applications in other areas of civil engineering such as soil stability, wood
preservation, adhesives and coatings All contributions are made from leading researchers, who have intensive involvement in the
design and use of biopolymers in construction materials
Publisher's Note: Products purchased from Third Party sellers are not guaranteed by the publisher for quality, authenticity, or
access to any online entitlements included with the product. The classic environmental biotechnology textbook—fully updated for
the latest advances This thoroughly revised educational resource presents the biological principles that underlie modern
microbiological treatment technologies. Written by two of the field’s foremost researchers, Environmental Biotechnology:
Principles and Applications, Second Edition, clearly explains the new technologies that have evolved over the past 20 years,
including direct anaerobic treatments, membrane-based processes, and granular processes. The first half of the book focuses on
theory and tools; the second half offers practical applications that are clearly illustrated through real-world examples. Coverage
includes: • Moving toward sustainability • Basics of microbiology • Biochemistry, metabolism, genetics, and information flow •
Microbial ecology • Stoichiometry and energetics • Microbial kinetics and products • Biofilm kinetics • Reactor characteristics and
kinetics • Methanogenesis • Aerobic suspended-growth processes • Aerobic biofilm processes • Nitrogen transformation and
recovery • Phosphorus removal and recovery • Biological treatment of drinking water
"The book is intended for all professionals and researchers interested in wastewater management, whether or not they are familiar with
source separation"--Back cover.
Presenting effective, practicable strategies modeled from ultramodern technologies and framed by the critical insights of 78 field experts, this
vastly expanded Second Edition offers 32 chapters of industry- and waste-specific analyses and treatment methods for industrial and
hazardous waste materials-from explosive wastes to landfill leachate to w
Over 90% of bacterial biomass exists in the form of biofilms. The ability of bacteria to attach to surfaces and to form biofilms often is an
important competitive advantage for them over bacteria growing in suspension. Some biofilms are "good" in natural and engineered systems;
they are responsible for nutrient cycling in nature and are used to purify waters in engineering processes. Other biofilms are "bad" when they
cause fouling and infections of humans and plants. Whether we want to promote good biofilms or eliminate bad biofilms, we need to
understand how they work and what works to control them. Mathematical Modeling of Biofilms provides guidelines for the selection and use
of mathematical models of biofilms. The whole range of existing models - from simple analytical expressions to complex numerical models - is
covered. The application of the models for the solution of typical problems is demonstrated, and the performance of the models is tested in
comparative studies. With the dramatic evolution of the computational capacity still going on, modeling tools for research and practice will
become more and more significant in the next few years. This report provides the foundation to understand the models and to select the most
appropriate one for a given use. Mathematical Modeling of Biofilms gives a state-of-the-art overview that is especially valuable for educating
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students, new biofilm researchers, and design engineers. Through a series of three benchmark problems, the report demonstrates how to
use the different models and indicates when simple or highly complex models are most appropriate. This is the first report to give a
quantitative comparison of existing biofilm models. The report supports model-based design of biofilm reactors. The report can be used as
basis for teaching biofilm-system modeling. The report provides the foundation for researchers seeking to use biofilm modeling or to develop
new biofilm models. Scientific and Technical Report No.18
Potential benefits from the use of genetically modified organisms--such as bacteria that biodegrade environmental pollutants--are enormous.
To minimize the risks of releasing such organisms into the environment, regulators are working to develop rational safeguards. This volume
provides a comprehensive examination of the issues surrounding testing these organisms in the laboratory or the field and a practical
framework for making decisions about organism release. Beginning with a discussion of classical versus molecular techniques for genetic
alteration, the volume is divided into major sections for plants and microorganisms and covers the characteristics of altered organisms, past
experience with releases, and such specific issues as whether plant introductions could promote weediness. The executive summary
presents major conclusions and outlines the recommended decision-making framework.
This book has a clear orientation towards making p
The classic first edition, now back in print! Environmental Biotechnology: Principles and Applications is the essential tool for understanding
and designing microbiological processes used for environmental protection and improvement. The book lays a foundation in microbiology and
engineering principles and provides comprehensive coverage of all the major environmental applications, from traditional ones like activated
sludge and anaerobic digestion to emerging applications like detoxification of hazardous chemical and biofiltration of drinking water. An
abundance of worked examples that show in a step-by-step way how the tools are used in analysis and design enrich the discussion.
Environmental Biotechnology is the authoritative source for learning how processes in environmental biotechnology work and how to create
reliable processes to meet contemporary and emerging needs. Students, practitioners, and researchers will find this book invaluable. Key
features of this first edition include: Consistent backup of the fundamental principles of microbiological processes by their practical
applications. Discussion of the traditional applications (e.g., activated sludge and anaerobic digestion) and the emerging applications (e.g.,
bioremediation and drinking water treatment). Numerous examples illustrating how the design and analysis tools are applied correctly. Each
chapter consists of many problems, ranging in scope, that can be assigned as homework, used as supplemental examples in class, or used
as study tools. Abundant use of figures to illustrate concepts.
Environmental Biotechnology: Principles and Applications, Second EditionMcGraw Hill Professional
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