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Abstract
Producing fuels from concentrated solar radiation for mass markets means implementing as efficient processes
as possible. Two general possibilities are available: the production of syngas from carbonaceous materials like
natural gas, biogas, petcoke, coal or CO2 which can either be shifted to generate hydrogen and CO2 or used to
produce synthetic carbonaceous fuels e.g. by the Fischer-Tropsch process; and the production of hydrogen
from water.
By using carbonaceous materials the established production processes like steam reforming or partial oxidation
can become at least partly renewable. This gives a number of benefits to the processes that will make them
economically interesting even in the short term: Less feed stock is used, less CO2 is emitted, renewable energy
is stored in the product, and resources that can not be used today like petcoke or CO2 rich natural gas become
available for an energetic use. Since the processes are based on established technologies pilot plants in the
several 100 kW size are already tested. These technologies open up the way for applying solar energy for large
scale fuel production.
The thermal dissociation of water to produce hydrogen is theoretically a simple reaction but it requires more
energy and much higher temperatures than the processes based on carbonaceous materials. Therefore
technologies are under development to achieve very high conversion efficiencies that make the thermal
production of hydrogen from water competititve. The focus lies on thermochemical cycles and steam
electrolysis.
Solar heated thermochemical cycles have been under development since the oil crises of the 1970s. Since the
signing of the Kyoto Protocol there is again a growing interest to develop these technologies. To reduce the
problems of H2/O2 separation and to lower the temperature of the thermal water dissociation about 900
different consecutive sets of chemical reactions were proposed to divide the single step water thermolysis
reaction into two or more steps. The cycles were originally developed to use heat from very high temperature
nuclear reactors but since these reactors are presently not very much in the focus, many of the recent
developments are based on the use of concentrated solar radiation.
Steam electrolysis as a hybrid technology using heat and power becomes especially efficient if external heat
can be applied to reduce the overvoltage of the cells. Solar heating is a possibility to make steam electrolysis
sustainable and a top technology for reaching the goal of maximum efficiency. However issues of long term
stability have to be overcome.
The presentation will discuss the different technologies and summarize their technical and economical
possibilities.

