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(57) Abstract: The invention relates to methods and systems of converting
electrical energy to chemical energy and optionally reconverting it to pro-
duce electricity as required. In preferred embodiments the source of electric -
al energy is at least partially from renewable source. The present invention
allows for convenient energy conversion and generation without the atmo-
spheric release of C02. One method for producing methane comprises elec-
trolysis of water to form hydrogen and oxygen, and using the hydrogen to
hydrogenate carbon dioxide to form methane. It preferred to use the heat
produced in the hydrogenation reaction to heat the water prior to electrolys-
is. The preferred electrical energy source for the electrolysis is a renewable
energy source such as solar, wind, tidal, wave, hydro or geothermal energy.
The method allows to store the energy gained at times of low demand in the
form of methane which can be stored and used to generate more energy dur-
ing times of high energy demand. A system comprising an electrolysis appar-
atus and a hydrogenation apparatus, and a pipeline for the transportation of
two fluids, is also described.
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