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Energy Independence and Security Act of 2007: A Summary of Major Provisions
Fred Sissine

21 Dec 2007-

TL;DR: This report describes the key provisions of the enacted law, summarizes the legislative action on H.R. 6, and provides a summary of the provisions under each of the titles in the law.

read less

View 20 related papersAbstract: : The Energy Independence and Security Act (P.L. 110-140, H.R. 6) is an omnibus energy policy law that consists mainly of provisions designed to increase energy efficiency and the availability of renewable energy. This report describes the key provisions of the enacted law, summarizes the legislative action on H.R. 6, and provides a summary of the provisions under each of the titles in the law. Many analysts in the CRS Resources, Science, and Industry Division contributed to this report; their names and contact information are located on the back of the summary page.
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Journal Article•DOI•
Marginal Lands: Concept, Assessment and Management
[...]


Shujiang Kang1, Wilfred M. Post, Jeffrey A. Nichols, Dali Wang, Tristram O. West, Varaprasad Bandaru, Roberto C. Izaurralde  - Show less +3 more•Institutions (1)
Oak Ridge National Laboratory1

15 Apr 2013-The Journal of Agricultural Science
TL;DR: A review of the historical development of the marginal concept, its application and assessment is provided in this article. But, the focus of the paper is on the assessment and management of marginal land.

...read moreread less

Abstract: Marginal lands have received wide attention for their potential to improve food security and support bioenergy production. However, environmental issues, ecosystem services, and sustainability have been widely raised over the use of marginal land. Knowledge of the extent, location, and quality of marginal lands as well as their assessment and management are limited and diverse. There are many perceptions about what constitutes marginal lands and so clear definitions are needed. This paper provides a review of the historical development of marginal concept, its application and assessment. Challenges and priority research needs of marginal land assessment and management were also discussed.
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Journal Article•DOI•
A review on catalytic pyrolysis of microalgae to high-quality bio-oil with low oxygeneous and nitrogenous compounds
[...]


Fanghua Li1, Srikanth Chakravartula Srivatsa1, Sankar Bhattacharya1•Institutions (1)
Monash University1

01 Jul 2019-Renewable & Sustainable Energy Reviews
TL;DR: In this article, the performance of three types of catalysts commonly used in pyrolysis, particularly focusing on microalgae bio-oil, are examined and compared. And the potential adsorbents used for denitrogenation include activated carbon, activated alumina and metal-exchanged zeolites; these all can effectively remove the nitrogen-containing compounds.

...read moreread less

Abstract: This paper presents an in-depth review of recent research on catalytic pyrolysis of microalgae and suitable approaches for bio-oil upgrading. The performance of three types of catalysts commonly used in pyrolysis, particularly focusing on microalgae pyrolysis are examined and compared. Also, two deoxygenation methods of catalytic pyrolysis and hydrodeoxygenation and two denitrogenation methods of adsorptive denitrogenation and hydrodenitrogenation for microalgae bio-oil upgrading are reviewed. It is evident that metal-loaded zeolites, particularly loaded with Ni and Pd, are the most favourable catalysts for the reduction of oxygen compounds and partial reduction of nitrogenous compounds from the microalgae bio-oil. Alternative methods for nitrogen removal are necessary for the application of microalgae pyrolysis bio-oils. Adsorptive denitrogenation is found to be the method of interest for dealing with the major nitrogen-containing compounds. The potential adsorbents used for denitrogenation include activated carbon, activated alumina and metal-exchanged zeolites; these all can effectively remove the nitrogen-containing compounds. Besides, all of them can be regenerated by solvent washing or thermal treatment up to five times. A multi-step process with the initial step of devolatilization and followed by catalysis and adsorption is necessary for the best removal of oxygeneous and nitrogenous compounds simultaneously from microalgae bio-oil. Though, there are some challenges in production of high-quality bio-oil from catalytic pyrolysis of microalgae, these processes are of interest for application on commercial scale. Further research and development are still required to maximize the yield and improve the quality of bio-oil from fast and catalytic pyrolysis of microalgae.
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Energy Storage via Carbon-Neutral Fuels Made From CO $_{2}$ , Water, and Renewable Energy
[...]


Richard Pearson1, Matthew D. Eisaman, James M. A. Turner1, Peter P. Edwards2, Zheng Jiang2, V. L. Kuznetsov2, Karl A. Littau, L. di Marco, S. R. G. Taylor  - Show less +5 more•Institutions (2)
Norwich University1, University of Oxford2

01 Feb 2012TL;DR: It is highlighted here that a versatile energy carrier can be produced by recycling CO2 and combining it chemically with a substance of high chemical bond energy created from renewable energy, providing an energy-dense and easily distributed storage medium for renewable energy.
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Abstract: Fossil fuels are renewable only over geological time scales. The oxidation, via combustion, of considerable amounts of carbonaceous fuels since the dawn of the industrial revolution has led to a rapid accumulation of CO2 in the atmosphere leading to an anthropogenic influence on the Earth's climate. We highlight here that a versatile energy carrier can be produced by recycling CO2 and combining it chemically with a substance of high chemical bond energy created from renewable energy. If CO2 is taken from the atmosphere, a closed-loop production process for carbon-neutral fuels is possible providing an energy-dense and easily distributed storage medium for renewable energy. The rationale for reduced carbon or carbon-neutral energy carriers made from recycled CO2 is described, focusing on, for transport applications, their manifestation as energy-dense carbonaceous liquid fuels. Techniques for the separation of CO2 directly from the atmosphere are reviewed, and the challenges and advantages relative to flue-gas capture are discussed. Pathways for the production of carbonaceous fuels from CO2 are discussed. An integrated system is proposed where renewable energy is stored in the form of synthetic methane in the gas grid for supply to the power generation and heat sectors while methanol and drop-in hydrocarbon fuels are supplied to the transport sector. The use of atmospheric CO2 and water as feed stocks for renewable energy carriers raises the important prospect of alleviating a dependency on imported fossil energy with the associated large financial transfers. Their application in the transport sector yields a high-value end product. The synthesis and storage of carbon-neutral liquid fuels offers the possibility of decarbonizing transport without the paradigm shifts required by either electrification of the vehicle fleet or conversion to a hydrogen economy. They can be supplied either as drop-in hydrocarbon fuels for existing reciprocating and turbine-powered combustion engines or, at lower energetic cost and using simpler chemical plant, in the form of low-carbon-number alcohols which can be burned at high efficiency levels in optimized internal combustion engines. The suitability of these fuels for conventional engines enables the continued provision of globally compatible, affordable vehicles.
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Microalgal biomass production pathways: evaluation of life cycle environmental impacts.
[...]


George G. Zaimes1, Vikas Khanna1•Institutions (1)
University of Pittsburgh1

20 Jun 2013-Biotechnology for Biofuels
TL;DR: Given the high variability in microalgae’s energy and environmental performance, careful evaluation of the algae-to-fuel supply chain is necessary to ensure the long-term sustainability of emerging algal biofuel systems.
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Abstract: Microalgae are touted as an attractive alternative to traditional forms of biomass for biofuel production, due to high productivity, ability to be cultivated on marginal lands, and potential to utilize carbon dioxide (CO2) from industrial flue gas. This work examines the fossil energy return on investment (EROIfossil), greenhouse gas (GHG) emissions, and direct Water Demands (WD) of producing dried algal biomass through the cultivation of microalgae in Open Raceway Ponds (ORP) for 21 geographic locations in the contiguous United States (U.S.). For each location, comprehensive life cycle assessment (LCA) is performed for multiple microalgal biomass production pathways, consisting of a combination of cultivation and harvesting options. Results indicate that the EROIfossil for microalgae biomass vary from 0.38 to 1.08 with life cycle GHG emissions of −46.2 to 48.9 (g CO2 eq/MJ-biomass) and direct WDs of 20.8 to 38.8 (Liters/MJ-biomass) over the range of scenarios analyzed. Further anaylsis reveals that the EROIfossil for production pathways is relatively location invariant, and that algae’s life cycle energy balance and GHG impacts are highly dependent on cultivation and harvesting parameters. Contrarily, algae’s direct water demands were found to be highly sensitive to geographic location, and thus may be a constraining factor in sustainable algal-derived biofuel production. Additionally, scenarios with promising EROIfossil and GHG emissions profiles are plagued with high technological uncertainty. Given the high variability in microalgae’s energy and environmental performance, careful evaluation of the algae-to-fuel supply chain is necessary to ensure the long-term sustainability of emerging algal biofuel systems. Alternative production scenarios and technologies may have the potential to reduce the critical demands of biomass production, and should be considered to make algae a viable and more efficient biofuel alternative.
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Cites background from "Energy Independence and Security Ac..."
	...) congress passed the Energy Independence and Security Act (EISA), which mandates the production and addition of 36 billion gallons of biofuels to traditional transportation fuels by the year 2022 [10]....
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The geography of metropolitan carbon footprints
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Marilyn A. Brown1, Frank Southworth2, Andrea Sarzynski•Institutions (2)
Georgia Institute of Technology1, Oak Ridge National Laboratory2

01 Mar 2009-Policy and Society
TL;DR: In this paper, the authors present the results of the most comprehensive assessment of carbon footprints for major American metropolitan areas available to date, focusing on residential and transportation carbon emissions for the largest 100 metropolitan areas in the United States.

...read moreread less


Go to Paper 
106 citations


 View 1 citation excerpt



Save
Cite
Share



Cites background from "Energy Independence and Security Ac..."
	...…Act (EISA) of December 2007 requires automakers to increase the fuel economy of passenger vehicles by 40 percent, to a fleet average of 35 mpg by 2020, and to work toward ‘‘maximum feasible’’ fuel economy standards for small work trucks as well as medium and large commercial trucks (Sissine, 2007)....
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