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Overview

• What is 1,3-Propanediol (Bio-PDO™)

• Bio-PDO™ as a New Platform Chemical

• Bio-PDO™ as a Product of DuPont Transformation

• Life Cycle Assessment as a Tool for
- Process Development
- Market Development

• LCA Results
- Bio-PDO™ Monomer
- Sorona® Polymer
- Final Product - Carpet

• Summary
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Loudon Site
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The Product

Bio-PDO™ (1,3- Propanediol; 3G; Propylene 
glycol)
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Bio-PDO™ Market Opportunities
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Explosives

Strong history of innovation, reinvention

Chemistry, 
Materials, Systems,
Biology. . .

Chemicals,
Energy

DuPont - Transforming for our Third Century
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Transition to Renewable Feedstock

Fossil-Based Feedstock Renewable Feedstock
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A Brief History of the Program
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SoronaSorona®® PolymerPolymer
& Fiber& Fiber

WaterWater
GlucoseGlucose

FERMENTERFERMENTER

CellsCells

WaterWater

ImpuritiesImpurities

FIBERFIBER
GRADEGRADE

3G3G

FermentationFermentation

BiocatalystBiocatalyst

NutrientsNutrients ImpuritiesImpurities

SeparationsSeparations RefiningRefining

11 22 33

Putting it all togetherPutting it all together

The 3G Bioprocess
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An important question was asked

Scientific American. August 2000
Tillman U. Gerngross and Steven C. Slater
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Energy as a Key Indicator

• energy production causes large environmental footprint

– depletion of fossil fuels

– greenhouse gases

– water consumption

– toxic emissions (eg, heavy metals)

• There are energy-related concerns with bio processes:

– difficult separations

– not as optimized as incumbent technologies
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How Do We Answer the Question?

Life Cycle Analysis
(LCA)
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Life Cycle Assessment 
Framework
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How We Use LCA

%&&& , - - - , - -% , - - , , - - ! , - - ' , - - ( , - - )

Process Development

Bench-
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Market Development

Stakeholder  Engagement

ICBR Program
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FUELS , Pharmaceuticals,

solvents, crop protection

CHEMICALS . . .

Renewable Crops Bioprocessing

Future

Present

Petroleum Refining
CHEMICALS

eg: PDO

Coatings
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Raw Materials Intermediates Material

On-going:  “gate-to-grave”

End of LifeProduct UseProduct 

LCA System Boundaries

Previous work:   “ cradle-to-gate”
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INPUTSINPUTS OUTPUTSOUTPUTS

Raw Materials Co-Products

Energy Emissions to 
air, water & land

PDO

Corn farming

Corn wet milling

PDO fermentation

PDO purification

Bio-PDO™ LCA System
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INPUTSINPUTS OUTPUTSOUTPUTS

Raw Materials Co-Products

Energy Emissions to 
air, water & land

PDO

Hydrogen
production

Propylene
production

Chem. PDO production

Fossil Feedstock
extraction & refining

Fossil-Based PDO LCA System
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PDO Comparison: LCA Total Primary Energy

0%

20%

40%

60%

80%

100%

120%

1,3 Propanediol from Bio-Route 1,3 Propanediol from Chemical
Route



5/11/05

27

0

Fossil-Based PDO Bio-PDO™

C
u

m
u

la
ti

ve
 E

n
er

g
y 

C
o

n
su

m
p

ti
o

n

Generation 1

Generation 2

Generation 3

PDO Comparative LCA



5/11/05

28

Sorona®

INPUTSINPUTS OUTPUTSOUTPUTS

Raw Materials Co-Products

Energy

PDO
production

TPA or DMT
production

3GT polymerization

Emissions to 
air, water & land

Sorona® LCA System
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Nylon 6 Sorona®
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Nylon 6 Sorona®
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Why Carpet?
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Raw Materials Co-Products

Energy Emissions to 
air, water & land

Carpet Manufacture

Installation

Residential Use
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Carpet LCA System

Polymer
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Carpet Comparative LCA
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Sustainability in Business

Sustainability:  Three Legs

• In Markets:  Greater Functionality
• In Business:  Lower Cost & Investment
• In the World:  Smaller Environmental Footprint
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