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					Master thesis: Potential analysis of the integration of flexibly operated Direct Air Capture (DAC) plants in the heat and power system using the example of Hamburg				
			

			
			 
				
					
Moritz Rickert, Hamburg University of Applied Sciences, http://hdl.handle.net/20.500.12738/14920




For climate neutrality by 2045, Germany must compensate unavoidable residual greenhouse gas emissions by negative emission technologies such as direct air capture technology. This study explores the technical feasibility and economic viability of implementing flexibly operated DAC plants in Hamburg’s district heating system in 2045.
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					Menefee & Schwartz (2024): Quantifying the Value of Geologic Carbon Mineralization for Project Risk Management in Carbon Capture and Removal Pathways				
			

			
			 
				
					
Anne H. Menefee, Brandon A. Schwartz IN: Energy Fuels, https://doi.org/10.1021/acs.energyfuels.4c00138




Carbon mineralization is the most secure form of carbon sequestration, but the value of mineral trapping relative to those of other mechanisms has not been quantified. Here, a techno-economic framework is developed to determine a levelized (investment) value of mineralization across a range of scenarios for CO2 capture or removal, injection schemes, and mineralization rates.
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					Nawaz & Lezaun (2024): Grappling with a sea change: Tensions in expert imaginaries of marine carbon dioxide removal				
			

			
			 
				
					
Sara Nawaz, Javier Lezaun IN: Global Environmental Change 85, 102806, https://doi.org/10.1016/j.gloenvcha.2024.102806




While research on marine carbon dioxide removal (mCDR) expands apace, significant unknowns persist regarding the risks and benefits of individual mCDR options. This paper analyses the assumptions and expectations that animate expert understandings of mCDR, with a focus on issues that are central to the responsible governance of this emerging field of climate action.
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					Green et al. (2024): Carbon dioxide removal via weathering of sugarcane-mill ash under different soil conditions				
			

			
			 
				
					
Hannah Green, Peter Larsen, Yang Liu, Paul N. Nelson IN: Applied Geochemistry, 105940, https://doi.org/10.1016/j.apgeochem.2024.105940




Sugarcane-mill ash has been suggested as having high potential for carbon dioxide removal via enhanced weathering, but this had not been quantitatively assessed. The aims of this study were to 1) assess the CDR potential of various sugarcane-mill ashes via EW, and 2) investigate the impact of soil conditions and mill ash properties on the CDR. This was done by characterising physical and chemical properties of five mill ashes from Australia and simulating weathering using a one-dimensional reactive transport model. 
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					Béres et al. (2024): Assessing the feasibility of CO2 removal strategies in achieving climate-neutral power systems: Insights from biomass, CO2 capture, and direct air capture in Europe				
			

			
			 
				
					
Rebeka Béres, Martin Junginger, Machteld van den Broek IN: Advances in Applied Energy, 14, 100166, https://doi.org/10.1016/j.adapen.2024.100166




In this study the European power system in 2050 is modelled at an hourly resolution in the cost-minimization PLEXOS modelling platform. Three climate-neutral scenarios with targets of 0, -1, and -3.9 Mt CO2/year (which agree with varying levels of climate justice) are assessed for different biomass levels, and CCS availability. Findings under baseline assumptions reveal that in a climate-neutral power system with biomass and CCS options, it is cost-effective to complement variable renewable energy with a mix of combined cycle natural gas turbines (CCNGT) for flexibility and BECCS as base load to compensate for the CO2 emissions from natural gas and additional carbon removal in the net-negative scenarios.
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					Nyawira et al. (2024): Pantropical CO2 emissions and removals for the AFOLU sector in the period 1990–2018				
			

			
			 
				
					
Sylvia S. Nyawira, Martin Herold, Kalkidan Ayele Mulatu, Rosa Maria Roman-Cuesta, Richard A. Houghton, Giacomo Grassi, Julia Pongratz, Thomas Gasser, Louis Verchot IN: Mitigation and Adaptation Strategies for Global Change, https://doi.org/10.1007/s11027-023-10096-z




Here, the authors present a comparative analysis of the agriculture forestry and other land use (AFOLU) emission estimates from different datasets, including National Greenhouse Gas Inventories (NGHGIs), FAOSTAT, the BLUE, OSCAR, and Houghton (here after updated H&N2017) bookkeeping models; Emissions Database for Global Atmospheric Research (EDGAR); and the US Environmental Protection Agency (EPA). They disaggregate the fluxes for the forestry and other land use (FOLU) sector into forest land, deforestation, and other land uses (including non-forest land uses), while agricultural emissions are disaggregated according to the sources (i.e., livestock, croplands, rice cultivation, and agricultural fires). Considering different time periods (1990–1999, 2000–2010, and 2011–2018), they analyse the trend of the fluxes with a key focus on the tropical regions (i.e., Latin America, sub-Saharan Africa, and South and Southeast Asia). 
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					Weiler et al. (2024): Using mining waste for CO2 sequestration: exploring opportunities through mineral carbonation, nature-based solutions, and CCUS				
			

			
			 
				
					
Jéssica Weiler, Colombo Celso Gaeta Tassinari, Thiago Fernandes De Aquino, Beatriz Bonetti, Vanessa Olivo Viola IN: 
International Journal of Mining, Reclamation and Environment, https://doi.org/10.1080/17480930.2024.2318132




Using mining waste for CO2 sequestration presents a promising solution for managing waste and reducing greenhouse gas emissions. This article provides a comprehensive overview of established CO2 sequestration methods that can be applied to mining waste eligible for such application. Three techniques were considered: 1) passive mineral carbonation; 2) a nature-based solution (NBS); and 3) carbon capture, utilisation, and storage (CCUS).
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					Deep-ocean seaweed dumping for carbon sequestration: Questionable, risky, and not the best use of valuable biomass				
			

			
			 
				
					
by Thierry Chopin, Barry A. Costa-Pierce, Max Troell, Catriona L. Hurd, Mark John Costello, Steven Backman, Alejandro H. Buschmann, Russell Cuhel, Carlos M. Duarte, Fredrik Gröndahl, Kevin Heasman, Ricardo J. Haroun, Johan Johansen, Alexander Jueterbock, Mitchell Lench, Scott Lindell, Henrik Pavia, Aurora M. Ricart, Kristina S. Sundell, Charles Yarish, One Earth, February 08, 2024




„Deep-ocean seaweed dumping is not an ecological, economical, or ethical answer to climate-change mitigation via carbon “sequestration.” Without sound science and sufficient knowledge on impacts to these fragile ecosystems, it distracts from more rational and effective blue-carbon interventions. We call for a moratorium on sinking seaweeds to deep-ocean ecosystems until its efficacy is established, and there is robust, evidence-based assessment of its environmental, economic, and societal sustainability.“
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					Brown et al. (2024): Net carbon sequestration implications of intensified timber harvest in Northeastern U.S. forests				
			

			
			 
				
					
Michelle L. Brown, Charles D. Canham, Thomas Buchholz, John S. Gunn, Therese M. Donovan IN: Ecosphere, https://doi.org/10.1002/ecs2.4758




U.S. forests, particularly in the eastern states, provide an important offset to greenhouse gas (GHG) emissions. Some have proposed that forest-based natural climate solutions can be strengthened via a number of strategies, including increases in the production of forest biomass energy. The authors used output from a forest dynamics model (SORTIE-ND) in combination with a GHG accounting tool (ForGATE) to estimate the carbon consequences of current and intensified timber harvest regimes in the Northeastern United States. They considered a range of carbon pools including forest ecosystem pools, forest product pools, and waste pools, along with different scenarios of feedstock production for biomass energy. 
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					Guo et al. (2024): Sorption enhanced steam reforming of biomass-based feedstocks: Towards sustainable hydrogen evolution				
			

			
			 
				
					
Shifang Guo, Yanzi Zhang, Lina Liu IN: Chemical Engineering Journal, 485, 149760, https://doi.org/10.1016/j.cej.2024.149760




Biomass, as a renewable energy source with zero carbon emissions, has the potential to replace traditional fossil fuels for hydrogen production, addressing environmental issues associated with burning fossil fuels. Among the various biomass fuel production techniques, steam reforming of biomass-based feedstocks efficiently produces hydrogen-containing gas. Nonetheless, this process does suffer from low gas calorific value and elevated CO2 content. Consequently, a combination of sorption-enhanced and steam reforming technologies becomes crucial to maximize the use of biomass feedstocks for the production of hydrogen while minimizing greenhouse gas emissions. This paper provides an overview of recent research advancements in the sorption-enhanced steam reforming of biomass-derived feedstocks.
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