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????????????????????????????????????????????????
Bioprocess Engineering involves the design and development of equipment and processes for the manufacturing of products such as food,
feed, pharmaceuticals, nutraceuticals, chemicals, and polymers and paper from biological materials. It also deals with studying various
biotechnological processes. "Bioprocess Kinetics and Systems Engineering" first of its kind contains systematic and comprehensive content
on bioprocess kinetics, bioprocess systems, sustainability and reaction engineering. Dr. Shijie Liu reviews the relevant fundamentals of
chemical kinetics-including batch and continuous reactors, biochemistry, microbiology, molecular biology, reaction engineering, and
bioprocess systems engineering- introducing key principles that enable bioprocess engineers to engage in the analysis, optimization, design
and consistent control over biological and chemical transformations. The quantitative treatment of bioprocesses is the central theme of this
book, while more advanced techniques and applications are covered with some depth. Many theoretical derivations and simplifications are
used to demonstrate how empirical kinetic models are applicable to complicated bioprocess systems. Contains extensive illustrative drawings
which make the understanding of the subject easy Contains worked examples of the various process parameters, their significance and their
specific practical use Provides the theory of bioprocess kinetics from simple concepts to complex metabolic pathways Incorporates
sustainability concepts into the various bioprocesses
????:Biochemical engineering and biotechnology handbook
????????????????
"Current Developments in Biotechnology and Bioengineering: Food and Beverages Industry" provides extensive coverage of new
developments, state-of-the-art technologies, and potential future trends compiled from the latest ideas across the entire arena of
biotechnology and bioengineering. This volume reviews current developments in the application of food biotechnology and engineering for
food and beverage production. As there have been significant advances in the areas of food fermentation, processing, and beverage
production, this title highlights the advances in specific transformation processes, including those used for alcoholic beverage and fermented
food production. Taking a food process and engineering point-of-view, the book also aims to select important bioengineering principles,
highlighting how they can be quantitatively applied in the food and beverages industry. Contains comprehensive coverage of food and
beverage productionCovers all types of fermentation processes and their application in various food productsIncludes unique coverage of the
biochemical processes involved in beverages production
????:Fluid mixing technology
??????????????????????????.
Current Developments in Biotechnology and Bioengineering: Synthetic Biology, Cell Engineering and Bioprocessing Technologies covers the
current perspectives and outlook of synthetic biology in the agriculture, food and health sectors. This book begins with the basics about
synthetic biology and cell engineering, and then explores this in more detail, focusing on topics like applications of synthetic biology, industrial
bioprocesses, and future perspectives. Information on cell engineering is also presented, and manipulation in endogenous metabolic network
is studied alongside advanced topics such as fine tuning of metabolic pathways, de novo biosynthetic pathway design, enzyme engineering
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targeted to improved kinetics and stability, and potential applications of the novel biological systems in bioprocess technology to achieve the
production of value-added compounds with specific biological activities. Assists in developing a conceptual understanding of synthetic biology
and cellular and metabolic engineering. Includes comprehensive information on new developments and advancements. Lists applications of
synthetic biology in agriculture, food, and health

??????????????,???????????????????DNA????????????????????????????????
Wastewater represents an alternative to freshwater if it can be treated successfully for re-use applications. Promising techniques
involve photocatalysis, photodegradation, adsorption, bioreactors, nanocomposites, nanofiltration and membranes. Keywords:
Wastewater Treatment, Biohydrogen Production, Bioethanol Production, Biological Wastewater, Carbon Nanotubes, Dairy
Wastewater, Graphene-based Nanocomposites, Hormones in Wastewater, Malachite Green Removal, Membrane Bioreactors,
Nanocomposites, Nanofiltration, Nanomembranes, Nanotubes, Organic Pollutants, Pesticides Removal, Photocatalysis,
Photodegradation, Reversed Osmosis, Textile Wastewater.
??????????
????:Mixing in the process industries
Current Developments in Biotechnology and Bioengineering: Foundations of Biotechnology and Bioengineering is a package of
nine books that compile the latest ideas from across the entire arena of biotechnology and bioengineering. This volume focuses on
the underlying principles of biochemistry, microbiology, fermentation technology, and chemical engineering as interdisciplinary
themes, constructing the foundation of biotechnology and bioengineering. Provides state-of-art information on basics and
fundamental principles of biotechnology and bioengineering Supports the education and understanding of biotechnology education
and R&D Contains advanced content for researchers engaged in bioengineering research
?????????????????,????????????????????????????????????.
????:Industrial water pollution control
Bioprocess Engineering: Kinetics, Sustainability, and Reactor Design, Second Edition, provides a comprehensive resource on
bioprocess kinetics, bioprocess systems, sustainability, and reaction engineering. Author Dr. Shijie Liu reviews the relevant
fundamentals of chemical kinetics, batch and continuous reactors, biochemistry, microbiology, molecular biology, reaction
engineering, and bioprocess systems engineering, also introducing key principles that enable bioprocess engineers to engage in
analysis, optimization, and design with consistent control over biological and chemical transformations. The quantitative treatment
of bioprocesses is the central theme in this book, with more advanced techniques and applications being covered in depth. This
updated edition reflects advances that are transforming the field, ranging from genetic sequencing, to new techniques for
producing proteins from recombinant DNA, and from green chemistry, to process stability and sustainability. The book introduces
techniques with broad applications, including the conversion of renewable biomass, the production of chemicals, materials,
pharmaceuticals, biologics, and commodities, medical applications, such as tissue engineering and gene therapy, and solving
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critical environmental problems. Includes the mechanistic description of biotransformations and chemical transformations Provides
quantitative descriptions of bioprocesses Contains extensive illustrative drawings, which make the understanding of the subject
easy Includes bioprocess kinetics and reactor analysis Contains examples of the various process parameters, their significance,
and their specific practical use Incorporates sustainability concepts into the various bioprocesses
This book has been edited by Martine Poux, Patrick Cognet and Christophe Gourdon from the Laboratoire de Génie
Chimique/ENSIACET, Toulouse. It presents an ensemble of methods and new chemical engineering routes that can be integrated
in industrial processing for safer, more flexible, economical, and ecological production processes in the context of green and
sustainable engineering. Different methods for improving process performance are dealt with, including: • Eco-design and process
optimization by systemic approaches • New technologies for intensification • Radical change of industrial processes via the use of
new media and new routes for chemical synthesis These various methods are fully illustrated with examples and industrial cases,
making this book application oriented.
?????
With the advent of modern tools of molecular biology and genetic engineering and new skills in metabolic engineering and
synthetic biology, fermentation technology for industrial applications has developed enormously in recent years. Reflecting these
advances, Fermentation Processes Engineering in the Food Industry explores the state of the art of the engineering technology
aspects of fermentation processes in diverse food sectors. The book describes the benefits of fermented foods in human health in
both dairy and non-dairy products and beverages. It examines applications of microalgae in the food industry and explains the
application of metabolic engineering in the production of fermented food ingredients. Exploring a host of important topics in
engineering fermentation processes, the book covers topics such as: Methods and techniques for the isolation, improvement, and
preservation of the microbial cultures used in the food fermentation industry The fundamentals of fermentation processes, modes
of fermentation, and the principles of upstream operation Physical and chemicals factors that affect fermentation processes
Different types of fermenters employed in submerged and solid-state fermentation Unitary operations for solid-liquid separation,
concentration, and drying of fermented foods Instrumentation and control of industrial fermentation processes The final chapter
discusses the potential application of a biorefinery concept to add value to food industry wastes and presents a case study
describing an integrated project in which the concept was applied. An essential reference for all food sector professionals, this
volume surveys critical trends in the food, beverage, and additive industry and explores the sustainability of these processes.
?????????????????????????????????????,??????????????????,????????????????????
Bioprocess EngineeringKinetics, Biosystems, Sustainability, and Reactor DesignNewnes
??????????
This book provides a comprehensive review of biosynthetic approaches to the production of industrially important chemicals and
the environmental challenges involved. Its 19 chapters discuss different aspects of biosynthetic technology from the perspective of
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leading experts in the field. It covers various biorefinery approaches, including the use of microbes, metabolically engineered
plants, biomass-based and green technology methods. Further, it examines important research in the areas of organic and
hazardous waste composting, management and recovery of nutraceuticals from agro-industrial waste, biosynthesis and
technological advancements of biosurfactants and waste water bioremediation. This book contributes to the scientific literature on
biosynthetic technologies and the related environmental challenges for researchers and academics working in this area around the
globe.
?????????????????????????????,???????????,??????,???????????????

Bioprocess technology involves the combination of living matter (whole organism or enzymes ) with nutrients under
laboratory conditions to make a desired product within the pharmaceutical, food, cosmetics, biotechnology, fine
chemicals and bulk chemicals sectors. Industry is under increasing pressure to develop new processes that are both
environmentally friendly and cost-effective, and this can be achieved by taking a fresh look at process development; namely by combining modern process modeling techniques with sustainability assessment methods. Development of
Sustainable Bioprocesses: Modeling and Assessment describes methodologies and supporting case studies for the
evolution and implementation of sustainable bioprocesses. Practical and industry-focused, the book begins with an
introduction to the bioprocess industries and development procedures. Bioprocesses and bioproducts are then
introduced, together with a description of the unit operations involved. Modeling procedures, a key feature of the book,
are covered in chapter 3 prior to an overview of the key sustainability assessment methods in use (environmental,
economic and societal). The second part of the book is devoted to case studies, which cover the development of
bioprocesses in the pharmaceutical, food, fine chemicals, cosmetics and bulk chemicals industries. Some selected case
studies include: citric acid, biopolymers, antibiotics, biopharmaceuticals. Supplementary material provides hands-on
materials so that the techniques can be put into practice. These materials include a demo version of SuperPro Designer
software (used in process engineering) and models of all featured case studies, excel sheets of assessment methods,
Monte Carlo simulations and exercises. Previously available on CD-ROM, the supplementary material can now be
accessed via http://booksupport.wiley.com by entering the author name, book title or isbn and clicking on the desired
entry. This will then give a listing of all the content available for download. Please read any text files before downloading
material.
A text to the advances and development of novel technologies in the production of high-value products from economically
viable raw materials Lignocellulosic Biorefining Technologiesis an essential guide to the most recent advances and
developments of novel technologies in the production of various high-value products from economically viable raw
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materials. Written by a team of experts on the topic, the book covers important topics specifically on production of
economical and sustainable products such as various biofuels, organic acids, enzymes, biopigments, biosurfactants, etc.
The book highlights the important aspects of lignocellulosic biorefining including structure, function, and chemical
composition of the plant cell wall and reviews the details about the various components present in the lignocellulosic
biomass and their characterizations. The authors explore the various approaches available for processing lignocellulosic
biomass into second generation sugars and focus on the possibilities of utilization of lignocellulosic feedstocks for the
production of biofuels and biochemicals. Each chapter includes a range of clear, informative tables and figures, and
contains relevant references of published articles. This important text: Provides cutting-edge information on the recent
developments in lignocellulose biorefinery Reviews production of various economically important and sustainable
products, such as biofuels, organic acids, biopigments, and biosurfactants Highlights several broad-ranging areas of
recent advances in the utilization of a variety of lignocellulosic feedstocks Provides a valuable, authoritative reference for
anyone interested in the topic Written for post-graduate students and researchers in disciplines such as biotechnology,
bioengineering, forestry, agriculture, and chemical industry, Lignocellulosic Biorefining Technologies is an authoritative
and updated guide to the knowledge about various biorefining technologies.
????????????
?????????????????????????????????????????????????,?????????????DNA????????????
???????????????,???????,??????????,??????????????;????????,?????,??????????????
Given the environmental concerns and declining availability of fossil fuels, as well as the growing population worldwide, it
is essential to move toward a sustainable bioenergy-based economy. However, it is also imperative to address
sustainability in the bioenergy industry in order to avoid depleting necessary biomass resources. Sustainable Bioenergy
Production provides comprehensive knowledge and skills for the analysis and design of sustainable biomass production,
bioenergy processing, and biorefinery systems for professionals in the bioenergy field. Focusing on topics vital to the
sustainability of the bioenergy industry, this book is divided into four sections: Fundamentals of Engineering Analysis and
Design of Bioenergy Production Systems, Sustainable Biomass Production and Supply Logistics, Sustainable Bioenergy
Processing, and Sustainable Biorefinery Systems. Section I covers the fundamentals of genetic engineering, novel
breeding, and cropping technologies applied in the development of energy crops. It discusses modern computational
tools used in the design and analysis of bioenergy production systems and the life-cycle assessment for evaluating the
environmental sustainability of biomass production and bioenergy processing technologies. Section II focuses on the
technical and economic feasibility and environmental sustainability of various biomass feedstocks and emerging
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technologies to improve feedstock sustainability. Section III addresses the technical and economic feasibility and
environmental sustainability of different bioenergy processing technologies and emerging technologies to improve the
sustainability of each bioenergy process. Section IV discusses the design and analysis of biorefineries and different
biorefinery systems, including lignocellulosic feedstock, whole-crop, and green biorefinery.
?????????????????????,???????????????????,?????????,??????????????????
?????????????????20?,?????????????????,????????,???????,???????????????,???????????????
Advances in Feedstock Conversion Technologies for Alternative Fuels and Bioproducts: New Technologies, Challenges and
Opportunities highlights the novel applications of, and new methodologies for, the advancement of biological, biochemical,
thermochemical and chemical conversion systems that are required for biofuels production. The book addresses the
environmental impact of value added bio-products and agricultural modernization, along with the risk assessment of industrial
scaling. The book also stresses the urgency in finding creative, efficient and sustainable solutions for environmentally conscious
biofuels, while underlining pertinent technical, environmental, economic, regulatory and social issues. Users will find a basis for
technology assessments, current research capability, progress, and advances, as well as the challenges associated with biofuels
at an industrial scale, with insights towards forthcoming developments in the industry. Presents a thorough overview of new
discoveries in biofuels research and the inherent challenges associated with scale-up Highlights the novel applications and
advancements for biological, biochemical, thermochemical and chemical conversion systems that are required for biofuels
production Evaluates risk management concerns, addressing the environmental impact of value added bio-products and
agricultural modernization, and the risk assessment of industrial scaling
????????????????????????????????????????????????????????????????????????????
This is the second of two volumes that together provide an overview of the latest advances in the generation and application of
digital twins in bioprocess design and optimization. Both processes have undergone significant changes over the past few
decades, moving from data-driven approaches into the 21st-century digitalization of the bioprocess industry. Moreover, the high
demand for biotechnological products calls for efficient methods during research and development, as well as during tech transfer
and routine manufacturing. In this regard, one promising tool is the use of digital twins, which offer a virtual representation of the
bioprocess. They reflect the mechanistics of the biological system and the interactions between process parameters, key
performance indicators and product quality attributes in the form of a mathematical process model. Furthermore, digital twins allow
us to use computer-aided methods to gain an improved process understanding, to test and plan novel bioprocesses, and to
efficiently monitor them. This book focuses on the application of digital twins in various contexts, e.g. computer-aided experimental
design, seed train prediction, and lifeline analysis. Covering fundamentals as well as applications, the two volumes offers the ideal
introduction to the topic for researchers in academy and industry alike.
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??????????????????????,?????,?16????????:???????,??????,?????????????????
Bioprocess engineering employs microorganisms to produce biological products for medical and industrial applications. The book
covers engineering tasks around the cultivation process in bioreactors including topics like media design, feeding strategies, or cell
harvesting. All aspects are described from conceptual considerations to technical realization. It gives insight to students of
technical biology, bioengineering, and biotechnology by detailed explanations, drawings, formulas, and example processes. In
Bioprocess Engineering upstream, bioreaction, and downstream stages are closely linked to each other. From a biological point of
view photo-biotechnology is in the centre of interest as well as processes, where the particulate properties play an important role.
The main technical means are fermentation under highly controlled conditions, mathematical modelling of bioprocesses including
measurement of intracellular compounds, as well as mechanical separation methods arising from downstream processing.
This textbook teaches the principles and applications of fermentation technology, bioreactors, bioprocess variables and their
measurement, key product separation and purification techniques as well as bioprocess economics in an easy to understand way.
The multidisciplinary science of fermentation applies scientific and engineering principles to living organisms or their useful
components to produce products and services beneficial for our society. Successful exploitation of fermentation technology
involves knowledge of microbiology and engineering. Thus the book serves as a must-have guide for undergraduates and
graduate students interested in Biochemical Engineering and Microbial Biotechnology
??????????????? ??????C++11?? ?????C++11??????????????????C++??????????????????????????????????????????????????
?????????????????????????????????? ?C++ Primer, 5th Edition
????????????C++????????????????????????????????????????????????????????????????????????????????????? ????&?????
????????C++11??????????????????????????????? ???????????????????????????????? ?????????????????C++11????
???????????????????????? ???????????????????????????????????????????????????
??????????C++?????????C++????????????????????????????????????????C++?????????? #???? GOTOP .
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