
AGB Cubillos de Sil, 11th May 2015

Presentation of activities on bioenergy at BEGUS 

on biomass gasification

Brief country report

Prof. Alberto Gómez Barea

Bioenergy Group University of Seville (BEGUS)

11th May 2015 Cubillos de Sil, CIUDEN, Spain



AGB Cubillos de Sil, 11th May 2015

Bioenergy Group of the University of 

Seville (BEGUS)

• Chemical and Environmental Department, University of Seville

– Working on fuel conversion and gas cleaning from 1986

– Biomass gasification in FB (from 2000) 

– Biorefinaries (from 2004) 

• Main developments:

– Synthesis of ethanol and higher alcohols by thermochemical route

– FB gasification technology for biomass and waste 

– FB oxygasification (and oxycombustion)
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Gasification of biomass and wastes

– 12-years experience

– Focused on:

• Understanding the process

– Lab studies to measure fuel conversion behavior

– Modeling of the process: mechanisms, particle conversion and 

reactor simulation (own codes for simulation, CFD, Aspen)

• Scaling and demonstration

– Pilot plant

– Demonstration plants

• Balance of the activity: 2 M €, 2 lab FB (kW), 3 pilot plants 

(dozens of kW),  collaboration in 3 demonstration (MW) plants, 

more than 50 international publications, 
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Developments achieved

– Air gasification in FBG:

• ready for thermal applications

• tar removal system has been developed

• first demonstration in 3 MWth plant in Seville for thermal applications 

• New development: for electricity from difficult wastes in developing 

stage (pilot)

• MSW gasification in fluidized and three stage gasifier

– Oxyconversion in FB

• H2O/O2 gasification in FBG: a 2 MWth demonstration plant has been 

constructed by INERCO-US in CENER (Navarra, Spain)

• CO2/O2 gasification in FBG is an interesting option to consider: a 3 MWth

demonstration plant has been constructed by INERCO-US in CIUDEN (León, 

Spain)
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3 MWth demo plant (Seville)
Heat applications (2006)
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Gas cleaning (500 kg/h slipstream at 

3 MWth demo plant of Seville)

(2010)
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O2/H2O FBG: 2 Mth demonstration unit 

(Owner CENER, Navarra, Spain)

Part of a demonstration project biomass-to-liquids: pre-

treatment-gasification-gas cleaning-synthesis
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CO2/O2 FBG: 3 MWth demonstration unit

(Owner: CIUDEN, León, Spain) (2011)
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Gasification activities in Spain

– Research/pilot activities:

• University of Seville, Zaragoza, Madrid, CIEMAT, etc….

– Pilot/demo activities

• Inerco (three demo-scale gasifiers, a few MWth, CIUDEN, CENER, Seville)

• Eqtec (Ciudad real, various MWe, starting up in Bulgaria, various projects in 

Europe)

• Cynar (plastic pyrolysis, Various plants)

• GreenE Waste to Energy S.L. (pilot)

• TaimWeser (pilot)

• Gasbi (pilot)

….

– Commercial plants

• Movialsa (Campos de Cristana, 2 x 3 Mwe, Ciudad real)

• IDERMA Power Plant (2 Mwe)

• Necer, (1.6 Mwe Xativa) ??
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Iderma (IDER) gasification power plant

Reactor

Bubbling Fludised Bed

(originla technology changed. 

Assistant Works by INERCO)

Thermal power 7,4 MWth (2 MWe)

Application Electricity production

Gasifying agent Air

Operation Pressure / 

Temperature
0,3 barg / 800ºC

Biomass load 45 t/day

Start up date 2012

Biomass Wood chips

Location
Ejea de los Caballeros 

(Zaragoza)
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Movialsa (Equtec)

Reactor Bubbling Fludised Bed

Thermal power 3 x 2 MWe

Application Electricity production

Gasifying agent Air

Operation Pressure / 

Temperature
0,3 barg / 800ºC

Start up date 2007-….

Biomass Grape residues

Location
Campos de Criptana (Ciudad 

Real)
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NECER (Careco)

Reactor Bubbling Fludised Bed

Thermal power 1,6 MWe

Application Electricity production

Gasifying agent Air

Operation Pressure / 

Temperature
0,3 barg / 800ºC

Start up date 2010 ??

Biomass ?

Location Xativa, Valencia

No information available


