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Biomass Gasification Research in U.S.

 Universities
• Iowa State University
• University of Utah
• University of California

 National Laboratories
• NREL (National Renewable Energy Laboratory)
• INL (Idaho National Laboratory)

 Commercial Research Organisations
• GTI (Chicago, IL)
• RTI (Raleigh, NC)
• SRI (Raleigh, NC)
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U.S. Biomass Gasification Technology Providers

 Carbona

 Concord Blue

 Emery Energy

 InEnTec

 Sundrop Fuels

 TRI

 Others…
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Update to U.S. Biomass Gasifier Database

 U.S. Dept. of Energy recognized that existing database 
of U.S. gasifiers was outdated and commissioned BCS 
Inc. to research and update gasifiers

 Update conducted by Zachary Peterson and Michael 
Bernstein during Fall 2013 and Spring 2014

 Considered EIA database, GTC/DOE database, plus 
conducted independent research and contacted plants

 EIA database includes 13 commercial plants
 32 additional plants identified by BCS

• 20 confirmed operational
• 3 confirmed in planning / development
• 9 still waiting for response from plant operator

 Updating continues
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U.S. Gasifier Database Update
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U.S. Integrated Biorefinery Projects
U.S. Dept. of Energy Interactive Map
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http://www1.eere.energy.gov/bioenergy/integrated_biorefineries.html



INEOS Indian River Bioenergy Center  
INEOS Bio, Vero Beach, Florida

 Feedstock:  Vegetable and yard waste, MSW
 Products:  Ethanol and power
 Scale:  300 tons feed/day
 Gasification technology:  Proprietary oxygen-blown
 Cost:  More than $130 million
 Status:  First biofuel production July 2013
 Update Dec 2013:  “"Bringing the facility on-line and up to capacity has 

taken longer than planned due to several unexpected start-up issues at 
the Center. These efforts have highlighted some needed modifications 
and upgrades.”
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GTI / Haldor Topsoe Pilot Plant
Chicago, Illinois

 Feedstock:  Wood chips
 Products:  Gasoline
 Scale:  20 tons/day feed; 20 bbl/day gasoline
 Gasification technology:  Carbona
 Cost:  unknown
 Status:  First gasoline production June 2013

8Source:  www.topsoe.com, www.gastechnology.org



Zeachem Pilot Plant
Boardman, Oregon

 Feedstock:  Poplar + others
 Products:  Ethanol + intermediate chemicals
 Scale:  10 tons/day feed; 250,000 gal/yr ethanol
 Gasification technology:  Proprietary; gasifies only lignin
 Cost:  unknown
 Status:  First ethanol production March 2013
 Status May 2014:  Continued operation

9Source:  www.zeachem.com



Enerkem Pilot Plant
Ponotoc, Mississippi

 Feedstock:  MSW and wood residues
 Products:  Ethanol and methanol
 Scale:  300 tons/day feed; 10 million gallons/year
 Gasification technology:  Enerkem proprietary
 Cost:  unknown
 Status:  Under development
 Update May 2014:  Still under development…  Construction not yet 

started

10Source:  www.enerkem.com



Freedom Pines Biorefinery
Soperton, Georgia

 Targeting biofuel production 
through LanzaTech’s syngas 
fermentation technology

 Host site is old Range Fuels site in 
Soperton, Georgia.  Acquired for 
Freedom Pines Biorefinery in 
January 2012

 Concord Blue chosen as 
gasification technology provider

 Rebuilding for new configuration 
still ongoing

11Source:  www.freedompines.com, lanzatec.com, concordblueenergy.com



West Biofuels
Woodlands, California

 Feedstock:  Unspecified biomass

 6 ton/day pilot

 Repotec dual bed gasifier

 Targeting electricity production

12Source:  www.westbiofuels.com



Research at the University of Utah

 Lab-scale characterization
• High pressure TGAs (2)
• High pressure wire-mesh heater
• High temperature drop tube / 

LEFR reactors

 Lab-scale reactors
• Indirectly heated 10 kW steam 

fluidized biomass gasifier
• New 10 kW dual bed system

 Semi-pilot / PDU-scale systems
• 200 kWth pressurized bubbling 

fluidized bed gasifier
• 500 kWth pressurized O2-blown 

entrained-flow gasifier
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Gasification Research Laboratory
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Pressurized Fluidized Bed Gasifier

Gasifier
•Steam, air or O2-blown
•Bubbling bed system
•Max 35 kg/hr biomass
•Max temp:  860°C
•Max pressure:  20 atm
•80 in-bed heaters
•32 kW power input

Gas Handling
•Internal cyclone
•Hot particulate filter
•Pressure control valve
•Thermal oxidizer
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Pressurized O2-blown Entrained-Flow Gasifier

 Max 1.5 ton/day (~500 kW)
 30 atm max pressure
 Fuels processed

• Coal slurry
• Petcoke slurry
• Petroleum liquids
• Some bio-liquids

 Laser-based monitoring
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Chemical Looping / Dual Bed Gasifier System
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Chemical Looping / Dual Bed Gasifier System
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