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 To perform the basic 
research that generates 
technology to convert 
cellulosic biomass to 
sustainable biofuels. 
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The Mission of GLBRC 



United States DOE Bioenergy Research Centers 
 



~400 researchers, staff & 
students  
 

! 12 different institutions 
! 70 Faculty 
! 29 Scientists & engineers 
! 66 Post-docs 
! 52 Ph.D. students 
! 55 Technicians 
! 85 Undergraduates 
! 42 Support staff in 

Operations, IIT, E&O 
! ~ 60 Projects 
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9$Who We Are 

Transdisciplinary: molecular biologists, ecologists, chemists, 
mechanical engineers, economists, computer modelers… 
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Biomass (49)

Coal (116)

Gas (95)

Oil (165)

Nuclear (30)

Hydro (10)

Units are in Exajoules (EJ) per year

Solar (1)

Wind (1)
Geothermal (1)
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Global !ows of energy associated with human activities
Great Lakes Bioenergy Research Center, www.glbrc.org.education
(Adapted from United Nations IPCC 4th Assesment Report, Climate Change 2007)
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Global Warming = Climate Change  



Climate Change = Increased Severe Weather 
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Conversion of Cellulosic Plant Biomass to Fuels 

Mixed sugars, etc. 
 (glucose, arabinose, xylose, 

phenolics, etc.) 
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Plant biomass  

Loosened  cell wall material 
(cellulose hemicellulose, lignin) 

?  Enzymes (cellulases, 
etc) or microbes 

?   Pretreat (grind, heat, 
chemicals, pressure) 

Tomorrow s technology 
(GLBRC) 

?  Fermentation 
(microbes) or catalysts 

Lignocellulosic material  

Fermentation 
(microbes) 

Heat and/or 
enzymes 

Fermentation 
(microbes) 
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Plant Breeding for 
Greater Biofuels 

Potential 
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Pretreatment: 
Ammonia Fiber 

Expansion (AFEX) 



Bioprospecting - Thermophiles at Yellowstone 
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   1) Aerobic growth: optimize 
production of extracellular 
enzymes (lignocellulases) 

  2)  Anaerobic growth: 
optimize production of 
enzymes, transporters, & 
pathways to funnel 
carbon to fuel production 
(ethanol, others) 
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Biofuel Crops and Sustainability 
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GLBRC - Kellogg Biological Station, 
H Gordon et al 



*U]HT$O$a+,,&77$];&,&7;8=,$><=C&(3$455K$
K2,0+2*0,3$A*--,/26.-$A).-.$


