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            Current Trends in Electrolytes
            
				
				 2019 Electrochem. Soc. Interface 28 1 
			

			
				
			     View article, Current Trends in Electrolytes
				PDF, Current Trends in Electrolytes
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            Lithium Metal Polymer Electrolyte Batteries: Opportunities and Challenges
            
				
				Jijeesh Ravi Nair et al 2019 Electrochem. Soc. Interface 28 55 
			

			
				Open abstract
			     View article, Lithium Metal Polymer Electrolyte Batteries: Opportunities and Challenges
				PDF, Lithium Metal Polymer Electrolyte Batteries: Opportunities and Challenges
				
			

			
						Among so-called "next generation" battery technologies, lithium metal batteries (LMBs) enabled by solid-state electrolytes are considered key to achieve rechargeable batteries with higher energy density and safety than current lithium ion batteries (LIBs). This article briefly evaluates various aspects of polymer electrolytes from history, macromolecular architecture, material classification, and electrode optimization, with special emphasis on solid polymer electrolytes (SPEs) and single ion conducting polymeric electrolytes. Representative interfaces and interphases as well as corresponding engineering strategies adopted for the anticipated goals are briefly summarized, including various approaches adopted to mitigate the shortcomings at the interfaces. Significant weight should be given for research and development of SPEs, as they could be an enabler for solid-state LMBs with attractive performance and made by comparatively easy electrode and cell processing techniques.
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            Toyota MIRAI Fuel Cell Vehicle and Progress Toward a Future Hydrogen Society
            
				
				Toshihiko Yoshida and Koichi Kojima 2015 Electrochem. Soc. Interface 24 45 
			

			
				Open abstract
			     View article, Toyota MIRAI Fuel Cell Vehicle and Progress Toward a Future Hydrogen Society
				PDF, Toyota MIRAI Fuel Cell Vehicle and Progress Toward a Future Hydrogen Society
				
			

			
						This article presents a high-level overview of the various technological advances that were performed to enable the commercialization of the Toyota MIRAI fuel cell vehicle. The article describes the innovations made in flow-field structure, catalyst layer structure and composition, various stack components, the hydrogen storage tank, and in streamlining the humidification process. Finally, the article highlights the importance of leveraging mass manufactured parts from prior generations/platforms to the maximum extent possible to achieve the requisite cost reductions and concludes with some thoughts on the future of fuel cell vehicles, and the necessity for a concerted effort to develop a hydrogen fueling infrastructure.


						
				
					
    
        https://doi.org/10.1149/2.F03152if
    

                

            

		
    




        
            


    
		
		
            PEM Electrolysis, a Forerunner for Clean Hydrogen
            
				
				Katherine Ayers et al 2021 Electrochem. Soc. Interface 30 67 
			

			
				Open abstract
			     View article, PEM Electrolysis, a Forerunner for Clean Hydrogen
				PDF, PEM Electrolysis, a Forerunner for Clean Hydrogen
				
			

			
						Proton exchange membrane (PEM) electrolysis was originally developed in the 1950s and 1960s by General Electric for space applications to generate oxygen for astronaut life support. Since then, several companies have transitioned the same basic technology to products for hydrogen generation at various scales. Today, PEM water electrolysis has developed into a mature technology for green hydrogen production when integrated with renewable energy. Its advantages include high efficiency, high operating density, fast dynamic response, and the ability to operate at high and differential pressures. However, cost and durability limit the large-scale implementation of PEM electrolyzers. Major components, including catalysts, membranes, and porous transport layers, hold promise for significantly reducing the cost of PEM electrolyzers. Collaborative accelerated stress tests across different labs are highly desirable to study the degradation of PEM electrolyzers and to further improve their durability.
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            Electrochemical Separations for Sustainability
            
				
				Christopher G. Arges and Hui Xu 2024 Electrochem. Soc. Interface 33 41 
			

			
				Open abstract
			     View article, Electrochemical Separations for Sustainability
				PDF, Electrochemical Separations for Sustainability
				
			

			
						This special issue of Interface comprises three articles that articulate the importance of electrochemical separations for sustainability. The articles emphasize electrochemical separations for industrial applications, such as gas purification (e.g., CO2 concentration, hydrogen purification, and ammonia compression), critical minerals refining, and nutrient and organic acid recovery. Electrochemical separations are a powerful tool for securing critical minerals and materials for the growing electrification of energy production and transmission while being more environmentally friendly (e.g., using renewable electrons and less solvent). For nutrient recovery, it is meaningful to capture and recycle phosphate from waste streams, as we are diminishing our phosphorus rock reserves. Plus, the energy intensive Haber-Bosch process contributes significantly to CO2 emissions. Recovering nitrate from wastewater and transforming nitrate back into ammonia can reduce the need for virgin ammonia from the Haber-Bosch process and the CO2 footprint for manufacturing fertilizers. Although water purification is an important sustainability topic in which electrochemical processes play an important role, water desalination by electrodialysis and other electrochemical platforms is not the focus of the articles in this issue due to the maturity of this technology.
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            The Chalkboard: An Introduction to Electrochemical Separations
            
				
				Christopher G. Arges 2024 Electrochem. Soc. Interface 33 42 
			

			
				Open abstract
			     View article, The Chalkboard: An Introduction to Electrochemical Separations
				PDF, The Chalkboard: An Introduction to Electrochemical Separations
				
			

			
						Chemical separations are a cornerstone of industrial manufacturing processes that generate products and services that have improved the standard of living for humans across the globe. To give some context as to how ubiquitous separations are in the modern world, they are involved in the production of fuels, medicines, clean water, fertilizers, materials used in semiconductor chip manufacturing, and other goods. A 2019 report by the National Academies of Sciences, Engineering, and Medicine highlights that chemical separations account for about 10 to 15% of energy use in the United States. Of the four broad sectors (residential, transportation, industry, and commerce) that use energy in the United States, industry has the largest use at 32% and about half of the energy use in industry hails from separations. It is likely that the transportation and residential sectors will experience significant decarbonization in the next 25 years with the proliferation of wind and solar energy sources coupled with electrochemical energy storage and electrification of vehicles. Industrial decarbonization, on the other hand, is far more complex and challenging and it is imperative that future engineers and scientists work hard to devise alternative processes that can be powered on renewable electrons while generating little waste to produce the goods and services that make up our modern lives.
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            Student News Spring 2024
            
				
				 2024 Electrochem. Soc. Interface 33 72 
			

			
				Open abstract
			     View article, Student News Spring 2024
				PDF, Student News Spring 2024
				
			

			
						Spring 2024 Student News includes a student travelogue from the 244th ECS Meeting and news from the ECS Colorado School of Mines, University of Houston, Technische Universität Ilmenau, Indian Institute of Technology Madras, Jawaharlal Nehru University, University of Michigan, Technische Universität München, University of the Philippines, Texas A&M, and University of Texas at Austin ECS Student Chapters.
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            The Role of Separators in Lithium-Ion Cell Safety
            
				
				Christopher J. Orendorff 2012 Electrochem. Soc. Interface 21 61 
			

			
				Open abstract
			     View article, The Role of Separators in Lithium-Ion Cell Safety
				PDF, The Role of Separators in Lithium-Ion Cell Safety
				
			

			
						As the use of lithium-ion cells for high power applications becomes increasingly widespread, safety and reliability of these cells and battery packs is of paramount importance. Many of the multilayer separators are designed with a shutdown feature, where two of the layers have different phase transition temperatures. As the temperature of a cell increases, the lower melting component melts and fills the pores of the other solid layer and stops ion transport and current flow in the cell. Separator designs for ensuring safety should be considered for a specific battery size, application, and potential abuse scenarios. New designs, detailed modeling, and robust testing are all essential to ensure separators selected to meet both the performance and safety requirements for a given application. Ceramic/polymer composites and high melting point polymer materials offer some improvement in thermal stability and abuse tolerance for lithium-ion cell separators but, in general, there needs to be more evaluation work dedicated to quantifying the safety impact of new separators
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            A General Discussion of Li Ion Battery Safety
            
				
				Daniel H. Doughty and E. Peter Roth 2012 Electrochem. Soc. Interface 21 37 
			

			
				Open abstract
			     View article, A General Discussion of Li Ion Battery Safety
				PDF, A General Discussion of Li Ion Battery Safety
				
			

			
						Safety response of Li ion batteries is increasingly recognized as a critical performance requirement for commercial adoption of this chemistry, especially in large scale vehicular applications. The development of increasingly safe battery systems requires continued improvements in cell thermal stability as well as new pack and vehicle designs with rigorous and redundant safety controls. There are many advanced materials being developed and characterized in industry, universities, and national laboratories for Li ion batteries. These materials are often developed primarily for improved performance such as energy density, specific energy, power capability, low temperature response, cycle lifetime, and cost. Safety is often a property determined after the development phase. Safety and thermal stability should become a prime consideration in the initial development and material selection process. There is certainly no need for a "safe" battery that does not perform but also there is no need for a high performance battery that is unsafe.
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            Thin Film Transistor Technology—Past, Present, and Future
            
				
				Yue Kuo 2013 Electrochem. Soc. Interface 22 55 
			

			
				Open abstract
			     View article, Thin Film Transistor Technology—Past, Present, and Future
				PDF, Thin Film Transistor Technology—Past, Present, and Future
				
			

			
						Although liquid crystal displays (LCDs) have been available for over half a century, they were always taken as niche market products because of their rather poor performance: small viewing angles, long response time, and lack of large-area panels. The situation has changed dramatically since the availability of the active matrix (AM) LCDs, specially the amorphous silicon (a-Si:H) thin film transistor (TFT) driven LCDs. The displays manufactured on TFT LCDs will be major driving force for advancement of the TFT technology in the near future. New key impact areas of TFTs will be flexible electronics, integrated circuits, sensors, detectors, light emitting diodes, etc. Industry R&D activities have been aiming at improving the cost, yield, and throughput of large-area panels. Academic research in many universities has helped in the understanding of material properties responsible for the TFT performance as well as the underlying chemistry and physics of the fabrication processes.
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            From the Editor: Keeping it Going
            
				
				Rob G. Kelly 2024 Electrochem. Soc. Interface 33 3 
			

			
				Open abstract
			     View article, From the Editor: Keeping it Going
				PDF, From the Editor: Keeping it Going
				
			

			
						Continuity is a goal for all organizations. Successful organizations are built in such a way that their excellence is maintained over the long term, from generation to generation. ECS is a great example; its divisional and editorial board structures have provided robust mechanisms for continuity for over 120 years. A succession plan (or lack thereof) is so key that TV series have been made about it (one with the ingenious title Succession). Organizations that are successful over multiple generations are those that can handle such planning well, whether by luck or by science. Organizations that do not handle this aspect well may be spectacular while their founder/star is involved, but the Grim Reaper remains undefeated. At that point, the organization drifts and eventually fades away.
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            Pennington Corner: Onward, Upward!
            
				
				Christopher J. Jannuzzi 2024 Electrochem. Soc. Interface 33 7 
			

			
				Open abstract
			     View article, Pennington Corner: Onward, Upward!
				PDF, Pennington Corner: Onward, Upward!
				
			

			
						Welcome to the first Interface edition of the new year!
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            Society News - Spring 2024
            
				
				 2024 Electrochem. Soc. Interface 33 18 
			

			
				Open abstract
			     View article, Society News - Spring 2024
				PDF, Society News - Spring 2024
				
			

			
						Spring 2024 Society News includes publications updates, editorial updates, division officer slates, and upcoming ECS sponsored meetings.
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            People News - Spring 2024
            
				
				 2024 Electrochem. Soc. Interface 33 30 
			

			
				Open abstract
			     View article, People News - Spring 2024
				PDF, People News - Spring 2024
				
			

			
						Spring 2024 People News features member accomplishments as well as remembrances of Joan B. Berkowitz, Yasuhiko Ito, and David A. Vermilyea, among others
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				Open abstract
			     View article, Section News Spring 2024
				PDF, Section News Spring 2024
				
			

			
						The Spring 2024 Section News
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