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ObjectivesObjectives

• Provide a visual account of:
• My credibility
• Feedstock diversity• Feedstock diversity
• Environmental benefits and sustainability

• Briefly review biorefining technologies
• Draw some conclusions



CredibilityCredibility

• Raised on a small dairy farm in South Africa
• 20 years in the bioenergy field
• R&D on feedstocks, mainly switchgrass, but 

others tooothers too
• Considerable knowledge of biorefining 

technologies
• Briefed President Bush on bioenergy twice in 

the last year
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Biomass Resources Biomass Resources 

• Wood
• Animal/poultry waste
• Energy Crops
• Crop residues



We have a surplus of wood NOW!We have a surplus of wood NOW!



U.S. Mill Closures in the Forest Industry, 1989 - 2003







Hurricane Ivan









Millions of tons of debris



Broiler FarmBroiler Farm











2 million tons/year in Alabama
Turkey manure for power in Minnesota



Current serious environmental problems





Arizona desert









5 thousand cow dairy







Manure can be used to produce
methane and power with anaerobic digestion



Potential Herbaceous Energy CropsPotential Herbaceous Energy Crops

• Switchgrass
• Sugarcane• Sugarcane
• Sorghum



SwitchgrassSwitchgrass





Planting switchgrass with a seed drillPlanting switchgrass with a seed drill



A good switchgrass stand on a steep slopeA good switchgrass stand on a steep slope



Mowing switchgrass with a regular mowerMowing switchgrass with a regular mower



Mowing SwitchgrassMowing Switchgrass



Round baling switchgrassRound baling switchgrass



Field Chopping SwitchgrassField Chopping Switchgrass



Chopped switchgrass sheds waterChopped switchgrass sheds water



Loading chopped switchgrass Loading chopped switchgrass –– quick compared to balesquick compared to bales

42-ft flat bed……..or….. walking floor.



Transporting switchgrass balesTransporting switchgrass bales



CoCo--firing switchgrass with coalfiring switchgrass with coal
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Switchgrass

Previously 
Fallow
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Switchgrass

Fallow



Wildlife habitatWildlife habitat



Pheasant hunt in switchgrass Pheasant hunt in switchgrass –– South DakotaSouth Dakota











SugarcaneSugarcane











Corn StoverCorn Stover



Cotton StalksCotton Stalks



Biorefining TechnologiesBiorefining Technologies

1) Biochemical – enzymatic or acid 
hydrolysis and fermentation - ethanol

2) Thermochemical – gasification and 2) Thermochemical – gasification and 
catalytic conversion – ethanol or diesel

3) Catalytic degradation and synthesis –
renewable diesel, gasoline and aviation 
fuel



Catalytic Cracking/DegradationCatalytic Cracking/Degradation
and Catalytic Synthesisand Catalytic Synthesis

• Similar to oil refining technology
• Capital costs less than $1.00/annual gal
• Production costs less than $1.00/gal• Production costs less than $1.00/gal
• None of the hassles associated with 

ethanol and biodiesel
• Companies in Alabama and Texas, under 

the radar.



ConclusionsConclusions

• We are facing an energy and environmental 
crisis

• Oil hit historically record highs this week
We are being too complacent • We are being too complacent 

• Addressing these problems is extremely urgent
• Bioenergy can play a huge role in mitigation



Conclusions continuedConclusions continued

• Hundreds of millions of tons of biomass 
feedstocks are available immediately

• Some available in every state• Some available in every state
• These feedstocks can be expanded enormously
• They offer huge environmental benefits and are 

environmentally sustainable
• “20 in 10” is feasible



Conclusions continuedConclusions continued

• Existing crops and fossil fuels enjoy large 
government incentives

• Without similar incentives and/or mandates, • Without similar incentives and/or mandates, 
energy crops and biofuels cannot compete 
(especially with coal)

• Other countries are moving fast, and we must too
• Auburn University has been involved for over 20 

years, and we are expanding our efforts



Chinese delegation to Auburn, September 2007



Switchgrass in Switchgrass in 
ChinaChinaChinaChina





Dr. Joung Kyong Lee from Korea
6-month study leave in Auburn



Thank You!Thank You!

Let’s do it - FAST!Let’s do it - FAST!


