Biomass steam gasification – A platform for synthesis gas applications
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Abstract:
Indirect gasification, especially dual fluidized bed steam gasification, is a viable method to produce synthesis gas from biomass already at relative small scale. At the Technical University of Vienna the FICFB gasification system was developed and this technology is introduced into the market by several companies. Due to the success of the biomass CHP Güssing several new plant with the same technology were build during the last years. An overview about plants is given in table 1. 
[bookmark: _Ref326650439]Table 1: FICFB plants
	Location 
	Usage / Product 
	Fuel / Product 
MW, MW 
	Start up 
	Supplier 
	Status 

	Güssing, AT 
	Gas engine 
	8.0fuel / 2.0el 
	2002 
	AE&E, Repotec 
	Operational 

	Oberwart, AT 
	Gas engine / ORC 
	8.5fuel / 2.8el 
	2008 
	Ortner Anlagenbau 
	Operational 

	Villach, AT 
	Gas engine 
	15fuel / 3.7el 
	2010 
	Ortner Anlagenbau 
	Operational 

	Klagenfurt, AT 
	Gas engine, BioSNG 
	25fuel / 5.5el 
	? 
	Ortner Anlagenbau 
	Planing 

	Senden/Ulm, DE 
	Gas engine / ORC 
	14fuel / 5el 
	2011 
	Repotec 
	Commissioning 

	Göteborg, Sweden 
	BioSNG 
	32fuel/20 BioSNG 
	2012 
	Repotec 
	Construction 

	Vienna, OMV 
	Hydrogen 
	50fuel/30 hydrogen 
	2016 
	Repotec 
	Planning – decision end of 2012 


Due to the high quality of the product gas (nitrogen-free, H2:CO ratio ~2) several synthesis applications were investigated at the biomass CHP Güssing.
The first synthesis was the conversion to synthetic natural gas (BioSNG). Here the first experiments were done already 1997 at Vienna, University of Technology at the 100kW pilot FICFB gasifier. After the successful start-up of the biomass CHP Güssing, this technology was developed together with PSI, CTU and Repotec to demonstration scale. During the EC-funded demonstration project BioSNG, the whole chain from wood chips to emission measurements of a CNG car was successfully operated. For this technology the industrial partners are ready to go to the first commercial plant.
The second synthesis was Fischer Tropsch to convert biomass into liquid transportation fuels. This work was initiated by the EC-project RENEW in 2004. Here a lab scale FT synthesis was designed and operated since 2005. In the first years the main focus was the gas treatment to remove all catalyst poisons, and then different FT catalysts, based on iron and cobalt were investigated. Actually here the integration of the hydroprocessing is investigated. 
Almost all synthesis are extremely sensitive to poisoning, mainly by sulphur components like H2S, COS, mercaptans or thiophens. One synthesis is more robust, which is the synthesis of mixed alcohols (MA) over MoS catalysts. So here a lab scale MA synthesis was build in a slip stream of the biomass CHP Güssing. The main aim in this project is fundamental R&D on this synthesis, to investigate optimal operation parameters, CO-conversion, side reactions, and product distribution when using the product gas from the biomass CHP Güssing.
Beside these technical developments of synthesis applications, also concepts for integration into existing infrastructure were developed. The main focus was here on polygeneration concepts, where beside CHP also storable products like BioSNG or FT liquids are produced. On this topic two R&D projects at the biomass CHP Oberwart are going on, where hydrogen or methane are separated from the product gas.
So the biomass CHPs Güssing and Oberwart developed to synthesis gas platform, where different transportation fuels, chemicals and gases are produced. The main syntheses are at the moment:
· BioSNG
· Fischer Tropsch liquids
· Mixed alcohols
· Hydrogen
Due to the successful operation of the biomass CHPs based on the FICFB technology, here synthesis gas is available for about 7000 hours per year, at low costs for the R&D projects. This was also the reason, that the competence centre Bioenergy 2020+ has one location in Güssing, direct beside the biomass CHP and does in cooperation with Vienna University of technology R&D on advanced biofuels.


