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����� Objectives

• Provide credible, first-hand information on renewable, 
biomass-based fuels and chemicals

• Create research, testing, demonstration and training 
opportunities on cost-effective biomass conversion 
systems

• Provide focus on biomass-based fuels and chemicals 
as value-added agricultural products

• Bridge the gap between laboratory research and 
commercial industry with functional, full-scale 
demonstration systems

• Create opportunities for rural economic development

����� Location

Airport Road

U.S. 30

Elwood Drive

I-35

To Des Moines,  
I-80

Lincoln Highway

Ames, 
Iowa

Nevada, 
Iowa

I-35

To Minneapolis,  
I-90

BECON

Iowa Energy
Center
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Conversion SystemsConversion Systems

Biomass Conversion Systems

Feedstock ProcessingFeedstock Processing

Thermochemical ConversionThermochemical ConversionBiological ConversionBiological Conversion

Anaerobic Anaerobic 
Digestion/CompostingDigestion/Composting

Feedstock 
Processing

High Solids Unit
(Composting )

Low Solids Unit
ScrubberScrubber

Methane to 
Engine

Generator
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Anaerobic Digestion
Anaerobic Digester

Nutrients

Corn Stover

Leachate
Covered Digester

Dewatering

Scrubber

Methane to 
Engine Generator

Solids

Alcohol Production IAlcohol Production I
Feedstock 
Processing

Distillation

Storage

Fermentation
Ethanol

“Ethanol”
ResidueSaleable

By-product

C6H1206

yeast

enzymes
2C2H50H + 2CO2



6

GasificationGasification

Feedstock 
Processing To Engine Generator

To Ash Disposal

Gasifier

Scrubber
Syn-gas

PyrolysisPyrolysis

Feedstock 
Processing

Waste Disposal

Pyrolysis Refining

Syn-oil
Bio-Chemicals
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Biodiesel ProductionBiodiesel Production
Chemical Reactor

Vegetable Oils

Alcohol

Glycerin

Biodiesel

Vegetable Oils + AlcoholVegetable Oils + Alcohol Biodiesel + Glycerincatalyst

Supercritical Fluids

High Pressure Reactor

Biomass

High Pressure Fluid

Product
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Combined Systems

Greenhouse

Anaerobic 
Digestion Unit

Fermentation   
Unit

Fuel Cell 
Unit

Electricity

Heat

CO2

Dairy Facility

Iowa Biorefinery
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MGP - Lakota

Biomass Feedstocks

• Agricultural Residues
• Food Processing Wastes
• Livestock Production Wastes
• Municipal Solid Waste
• Obsolete Seed Corn
• Wood Waste
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Feedstock Costs

• Cost of corn stover ~2 cents/lb. ($40/ton)

• Consists mainly of C, H and O

• Cost of petroleum ~7.5 cents/lb ($24/barrel) 
18 cents/lb ($58/barrel)         

• Consists mainly of C and H  

• Organic chemicals are mainly C, H  

Feedstock Availability
• 20-30 million tons of corn stover annually in Iowa

Iowa Annual Fossil Fuel Use (EIA, 1999)
• 23.4 million tons of coal 
• 5.1 million tons of natural gas
• 4.7 million tons of gasoline
• 3.0 million tons of diesel fuel

45 million tons of “Big Three” organic chemicals (ethylene, 
propylene, benzene) used in US annually.
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A Little History

• Oil came in at $1.50/barrel in the mid-
1940’s ($0.0045/pound)

• Corn was approximately $1.50/bushel in 
1950 (approx. $0.03/pound)

Forward to the Past

• Prior to the 1940’s most chemicals were plant 
derived

• Celluloid, Cellophane, Bakelite, rayon, paints, 
adhesives

• Henry Ford Vegetable Mobile

• Fermentations to ethanol, butanol, propanol
and other alcohols was common prior to the 
1940’s.
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Biofuels 2007

• 42 Ethanol Plants in Iowa – 1st Nationally

• 3.3 Billion Gallon

• 14 Biodiesel Plants in Iowa – 1st Nationally

• 0.3 Billion Gallon

Rural Economic Potential

1999 2004

Iowa Total Gross State Product  $86 Billion $111 Billion
Iowa Ag. And Food Exports  $3.5 Billion $4.7 Billion (2002)

24 Million Ton Stover @ $0.02/Pound  - $1 Billion
24 Million Ton Stover @ $2.00/Pound  - $96 Billion
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Breakfast Cereal $1-$3/Pound

Clothing - $10-$100’s/Pound
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Plastic Tanks - $1.50/pound

RMI Hypercar $5-$10/ pound
Auto-making and associated businesses employ one-
seventh of U.S. workers (approaching two-fifths in 
some European countries) and represent one-tenth of 
America's consumer spending.
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W. Washington U.

GM’s Autonomy
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GM’s Effort

Henry Ford’s soybean plastic
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Key Benefits

• Developing systems to economically produce fuels and 
chemicals from biomass will spur rural economic 
development

• Adding value to agricultural products will enhance the 
profitability of many Iowa industries

• Demonstrating full-scale biomass conversion systems 
promotes increased adoption of these technologies

• Developing new products and technologies with export 
potential will strengthen Iowa’s economy

• Producing and using biochemicals is more environmentally 
sound than producing and using petrochemicals

• Combining biomass research, demonstration and training at 
one facility helps focus this work and enhances exposure 

What’s it Going to Take?

• Yankee Ingenuity

• Research and Demonstration

• Pioneer Spirit

• Fortitude

• Foresight

• Wisdom

• Integrated Systems

• Political Support
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ICM Schematic

Ethanol Plant Flowchart (Dry Mill)Corn

Cleaning

Hammermill

Liquefaction

Cooker*

Fermenter*

Distillation*

Whole Stillage

Anhydrous EthanolDrying

Centrifuge Thin Stillage

Wet Distillers Grains

Evaporator

Rotary Dryer

Syrup (CDS)

DDGS

Yeast

Enzyme

Water Recycle

Corn Stalks

Hammermill

Pre-Treatment

Catalytic Conversion

Gasification

Hydrolysis (E, A, SCF)
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Ethanol Plant Water Use (Dry Mill)
50 MMgy,  3.63 gallons water/gallon ethanol (Delta-T)

Annual Inputs MMgy

Cooling Tower Make-up - 128.8

Fresh Water - 58.1

Corn (14% moisture) - 19.7

Boiler - 2.2

Total 208.8 

Annual Usage MMgy

Cooling Tower 

Evaporation - 77.2

Blowdown - 46.2

Drift - 5.4

Dryer/Thermal Oxidizer - 73.4

Moisture in DDGS - 4.4

Boiler

Deaerator - 1.2

Blowdown - 1.0

Total 208.8

Ethanol Plant Water Treatment
Well Water

Ion Exchange Resin

Green Sand Filter

Reverse Osmosis, 50% Rejection

Boiler Feed Water

Blowdown

Backwash to Clarifier (iron, particulate)

Filter Press, Landfill

Process Water

Methanator (Anaerobic Digester)

Surface Water

Surface Water Surface Water
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Agriculture Looks Good

Agriculture Looks Good
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Agriculture Looks Good
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Just Do It


