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The potentially most important renewable energy sources, wind and solar power, are fluctuating to a degree that makes huge energy conversion and storage absolutely necessary in a modern society based on 100 % renewable energy. Also the more stable hydropower will benefit from cheap chemical conversion and storage technology as hydro-resources may fluctuate over the year in many regions world-wide.
[image: ]This presentation will be about visions of how we can convert renewable electrical energy into chemical energy, in form of hydrogen and CO using electrolysis. This is technically realized already, but there is still an economical issue to be solved before an energy market will appear for electrolysis. Potentially, it is also possible to convert water and CO2 directly into methane using some types of pressurized electrolysers and then store the methane (CH4) as envisioned on the picture, which illustrates how CH4 and the necessary CO2 may be stored underground under high pressure [1]. Methane is also called synthetic natural gas and can naturally be used for electricity production back into the net using the same electrochemical cells in fuel cell mode, and also for cars, trucks and ships. Another attractive synthetic fuel is dimethyl ether (CH3OCH3, DME), which can be used as diesel fuel without formation of any soot. Also fuels for airplanes may be produced from synfuel. Note that when the used CO2 has been collected from air, these hydrocarbon fuels are totally CO2 neutral.
Apart from the main arguments for the use of electrolysis and fuel cells, also status and issues of the very intense research and development of electrolysis and fuel cells will be given [2-5]. The increase of the performance of the classical alkaline electrolysis cell by a factor of 10 by increasing temperature and pressure will be shown as an example of R & D at DTU Energy. Development of new cell design and materials combinations were needed in order to increase temperature and pressure from about 100 C to the necessary temperature at 200 C.
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