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Algae presents a viable biofuel alternative because the production of algae for fuel, unlike other agro-based biofuels, does not compete with food production. This book covers algae-based biofuel options and discusses the design and economic viability of algal bioenergy co-production concepts.
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Handbook of Algal Biofuels: Aspects of Cultivation, Conversion and Biorefinery comprehensively covers the cultivation, harvesting, conversion, and utilization of microalgae and seaweeds for different kinds of biofuels. The book addresses four main topics in the algal biofuel value-chain. First, it explores algal diversity and composition, covering micro- and macroalgal diversity, classification, and composition, their cultivation, biotechnological applications, current use within industry for biofuels and value-added products, and their application in CO2 sequestration, wastewater treatment, and water desalination. Next, the book addresses algal biofuel production, presenting detailed guidelines and protocols for different production routes of biodiesel, biogas, bioethanol, biobutanol, biohydrogen, jet fuel, and thermochemical conversation methods. Then, the authors discuss integrated approaches for enhanced biofuel production. This includes updates on the recent advances, breakthroughs, and challenges of algal biomass utilization as a feedstock for alternative biofuels, process intensification techniques, life cycle analysis, and integrated approaches such as wastewater treatment with CO2 sequestration using cost-effective and eco-friendly techniques. In addition, different routes for waste recycling for enhanced biofuel production are discussed alongside economic analyses. Finally, this book presents case studies for algal biomass and biofuel production including BIQ algae house, Renewable Energy Laboratory project, Aquatic Species Program, and the current status of algal industry for biofuel production. Handbook of Algal Biofuels offers an all-in-one resource for researchers, graduate students, and industry professionals working in the areas of biofuels and phycology and will be of interest to engineers working in renewable energy, bioenergy, alternative fuels, biotechnology, and chemical engineering. Furthermore, this book includes structured foundational content on algae and algal biofuels for undergraduate and graduate students working in biology and life sciences. Provides complete coverage of the biofuel production process, from cultivation to biorefinery Includes a detailed discussion of process intensification, lifecycle analysis and biofuel byproducts Describes key aspects of algal diversity and composition, including their cultivation, harvesting and advantages over conventional biomass
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This edited volume focuses on comprehensive state-of-the-art information about the practical aspects of cultivation, harvesting, biomass processing and biofuel production from algae. Chapters cover topics such as synthetic ecological engineering approaches towards sustainable production of biofuel feedstock, and algal biofuel production processes using wastewater. Readers will also discover more about the role of biotechnological engineering in improving ecophysiology, biomass and lipid yields. Particular attention is given to opportunities of commercialization of algal biofuels that provides a realistic assessment of various techno-economical aspects of pilot scale algal biofuel production. The authors also explore the pre-treatment of biomass, catalytic conversion of algal lipids and hydrothermal liquefaction with the biorefinery approach in detail. In a nut shell, this volume will provide a wealth of information based on a realistic evaluation of contemporary developments in algal biofuel research with an emphasis on pilot scale studies. Researchers studying and working in the areas of environmental science, biotechnology, genetic engineering and biochemistry will find this work instructive and informative.
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Algae are currently being considered as a versatile feedstock for biofuel production because of their fast growth rate and high biomass productivity. Algae could simultaneously act as a carbon sink and water purifier if their cultivation were coupled with flue gas and wastewater treatment, respectively. Hence, an understanding of the overall supply chains for algal biofuel production is exceptionally important to determine whether it is worthwhile to scale up and commercialize algal cultivation for biofuel production. In this chapter, various aspects and constraints associated with the commercialization of algal biofuels are deliberated in detail, especially from the perspective of life-cycle energy balance. In addition, discussions on the economic assessments of algal biofuels are included in this chapter to provide an overview of the current state of algal biofuels in the fuel market. Potential algal biofuel conversion technologies, such as transesterification, starch hydrolysis and fermentation, pyrolysis, and hydrothermal liquefaction are also presented.
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Biofuels made from algae are gaining attention as a domestic source of renewable fuel. However, with current technologies, scaling up production of algal biofuels to meet even 5 percent of U.S. transportation fuel needs could create unsustainable demands for energy, water, and nutrient resources. Continued research and development could yield innovations to address these challenges, but determining if algal biofuel is a viable fuel alternative will involve comparing the environmental, economic and social impacts of algal biofuel production and use to those associated with petroleum-based fuels and other fuel sources. Sustainable Development of Algal Biofuels was produced at the request of the U.S. Department of Energy.
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Present energy situation around the globe is unsustainable due to unequal distribution of natural resources as well as different environmental, geopolitical, and economical concerns. Rise in population with accelerated increase in industrial sector has led to rapid increase in the consumption of energy sources, which will make them extinct soon. To combat environmental pollution and mitigate the effects of greenhouse gases, it has become imperative that an alternative energy source is found which is sustainable and renewable. Biofuels is one such renewable, sustainable and affordable energy source that has the potential to replace conventional energy sources. Algal Biofuel: sustainable solution explores a wide spectrum of bioenergy sources, including their applications. It provides latest information in the field of bioenergy technologies and their future prospect including lipid content. It discusses governance of biofuel at global and national level and the potential of biofuel to meet the rising energy demand. The book focuses towards the strategies to ensure the availability of algal biomass, effective cultivation and harvesting techniques. The strategies to enhance the algal lipid synthesis and its conversion for biodiesel production have been also elaborated. Detailed Table of Contents: Foreword Preface 1. Biorefinery: A Future Approach for a Sustainable Bioeconomy Introduction Role of Government, Public, and Private Stakeholders Conclusion 2. Algal biomass harvesting for biofuel production Introduction Harvesting process Future prospects and conclusions 3. Biogas as Bioenergy Option: Advances and Challenges Introduction Biochemical Processes of Anaerobic Digestion Feedstock materials Microbial community Important parameters Properties of Biogas Upgradation of Biogas Types of Digesters Applications of Biogas Challenges/bottlenecks Conclusion 4. Application of algal biomass as a feedstock 93for fermentative biohydrogen production Introduction Microalgae Advantages and Limitations of Biohydrogen from Microalgae Conclusion 5. Bioethanol Production from Lignocellulosic/Algal Biomass: 107Potential Sustainable Approach Introduction Bioethanol from Lignocellulosic Material Conclusion 6. Crop Residues as a Potential Substrate for 121Bioenergy Production: An Overview Introduction Agricultural Residues for Bioenergy Production Biomass-to-bioenergy Conversion Pathways Conclusion 7. Magnetic Harvesting of Microalgae Biomass forCost-effective Algal Biofuel Production Introduction Magnetic Materials for Microalgae Harvesting Factors Influencing Magnetic Harvesting Process Recovery of Magnetic Materials and Biomass Detachment Biocompatibility of Magnetic Nanoparticles and Recovery of Growth Medium Conclusion 8. Biodiesel Production from Non-edible Oilseeds Introduction Non-edible Oilseeds as Biodiesel Feedstock Properties of Free Fatty Acids in Non-edible Oils Biodiesel Production Technology for Non-edible Oilseeds Fuel Properties of Biodiesel Economic Feasibility of Biodiesel from Non-edible Oils Advantages of Non-edible Oilseed Crops National Efforts to Promote Non-edible Plant Species Conclusion 9. Carbon Sequestration and Biofuel Production byMicroalgae: An Integrated and Sustainable Approach Introduction Carbon Sequestration Carbon Sequestration by Microalgae Carbon Concentrating Mechanism Algal Species Factors Affecting Microalgal Efficiency Biosynthesis of Lipids in Microalgae Microalgal Biomass Harvesting and Processing Microalgal Lipid Extractions Production of Biofuels Chemical Conversion Thermochemical Conversion Biochemical Conversion Conclusion 10. Role of Meteorological Parameters on Atmospheric Aerosols Concentration and Its Control through Modern Biomass Application Introduction Aerosols Shape and Size of Aerosols Aerosol Sources Aerosol Removal Processes Implications of Aerosols Brief History of Earlier Aerosol Studies Experimental Technique Used Results and Discussion Modern Biomass Application to Control Aerosol Emission Conclusion 11. Application of Immobilized Algae in Water and Wastewater Treatment Immobilization Immobilization Techniques Application of Immobilized Algae Nutrient Removal Metal Removal Removal of Organic Compounds Lipid Content of Immobilized Algae Conclusion and Future Work 12. Recent Biotechnological Approaches for Bioenergy Production: The Path Forward Introduction Biotechnological Approaches in Bioenergy Production Different Biotechnological Approaches for Bioenergy Production Biotechnology and Sustainable Society Conclusion 13. Lipid induction in algal biomass for sustainable bioenergy production Introduction Composition of Microalgal Lipid Factors affecting lipid productivity in algal biomass Engineering efforts of lipid enhancement Conclusion About the Editors Index
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Algal Biofuel: Sustainable Solution primarily focuses on the different aspects of bioenergy production using algal biomass as microalgae are considered the optimum feedstock for bioenergy production. The major aim is to thoroughly review the available bioenergy options, challenges in bioenergy production, availability of bioenergy feedstock, and biomass to bioenergy conversion process. This book also highlights the feasibility of lignocellulosic biomass, crop residues, and non-edible oil seeds for generation of different bioenergy products. It will be helpful for researchers and other stakeholders working in the area of bioenergy production for development of innovative concepts in emerging areas of bioenergy. Print edition not for sale in South Asia (India, Sri Lanka, Nepal, Bangladesh, Pakistan and Bhutan).
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Extensive effort is being made globally to develop various biofuels as an inexhaustible and renewable energy source. Biofuels are viewed as promising alternatives to conventional fossil fuels because they have the potential to eliminate major environmental problems such as global warming and climate change created by fossil fuels. Among the still-developing biofuel technologies, biodiesel production from algae offers a good prospect for large-scale practical use, considering the fact that algae are capable of producing much more yield than other biofuels such as corn and soybean crops. Although research on algae-based biofuel is still in its developing stage, extensive work on laboratory- and pilot-scale algae-harvesting systems with promising prospects has been reported. This chapter presents a discussion of the literature review of recent advances in algal biomass harvesting. The chapter focuses on stability and separability of algae and algae-harvesting methods. Challenges and prospects of algae harvesting are also outlined. The review aims to provide useful information for future development of efficient and commercially viable algal biodiesel production.
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Algae Energy covers the production of algae culture and the usage of algal biomass conversion products. It also reviews modern biomass-based transportation fuels, including biodiesel, bio-oil, biomethane and biohydrogen. Each chapter opens with fundamental explanations suitable for those with a general interest in algae energy and goes on to provide in-depth scientific details for more expert readers. Algae energy is discussed within the wider context of green energy, with chapters covering topics such as: green energy facilities, algae technology, energy from algae and biodiesel from algae. Algae Energy addresses the needs of energy researchers, chemical engineers, fuel and environmental engineers, postgraduate and advanced undergraduate students, and others interested in a practical tool for pursuing their interest in bio-energy.
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This edited book presents all feasible approaches to improve technology of algal biofuels production at both qualitative and quantitative front. The book’s focus in on enhancing mass scale production of algae based biofuels by addressing technological issues and filling the existing gaps to make it smooth for practical as well as commercial implementation. The book also explores in depth analysis of various issues other than technology and related to improve technological significance for practical biofuels production from algae. Low cost strategies and higher mass production is one of the most sounding agenda of the book. The book also evaluates enlighten various sustainable algal biofuels options which are close towards commercial application along with their green future prospect. Societal and environment friendly approach even for commercial application has also been discussed in book. This is a useful reading material for researchers and students of biofuels and reneable energy.
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