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Climate change, oil dependency, and urban pollution are just a few examples of the urgent need to shift from an oil-based economy to a low carbon-content energy carrier economy. Among the various attractive energy carriers, electricity is prominent. In combination with renewable resources, energy storage can increase the value of photovoltaic and wind-generated electricity, making supply coincident with periods of peak consumer demand. One of the major technological challenges in this new century is therefore unquestionably the storage of electricity. The fast-developing research in this field focuses on electrochemical storage devices, in particular rechargeable batteries, electrochemical supercapacitors, and the hybrids of both.
The technical breakthrough in electrochemical energy storage was the establishment of the new lithium-ion battery technology. In lithium-ion batteries both the negative and positive electrodes are made from electronically conductive matrix materials which are able to reversibly accommodate (insert) variable quantities of lithium ions. So far, electroactive insertion materials used in commercial lithium-ion cells are based on lithiated carbon (LiC6) and lithium transition metal oxide LiMO2, typically on the basis of cobalt, nickel, and manganese.
Nowadays the lithium based battery systems have the potential to achieve a final ‘breakthrough’ in the search for a high performance and cost effective battery system in future vehicles, standby power, and similar stationary power applications. These systems are not yet cost-competitive for large-scale applications, such as electric or hybrid-electric vehicles, wind, and solar energy. Breakthroughs in materials, interface design, and new concepts are all essential if these systems are ever to satisfy increasing worldwide demands.
In the seminar an overview of the challenges in the battery technology with the focus on the lithium-ion battery system will be given.
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