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ROQUETTE HISTORY

Company creation and potato starch plant start-up at Lestrem (France)

Corn starch plant start-up at lestrem (France)

Establishment of a Research and Development Centre at LESTREM (France)
SORBITOL plant on stream at LESTREM (France)

ROQUETTE EXPANSION IN EUROPE

1956-2000 Constructions and acquisitions of starch derivatives plants in France (Vecquemont, Beinheim, Vic-Sur-
Aisne) in Spain (Benifayo) in ltaly (Cassano) in Romania (Calafat) and in the UK (Corby)

ROQUETTE EXPANSION OUTSIDE EUROPE

Sorbitol plant start-up in the USA (Gurnee/lllinois)

Acquisition of a corn starch plant in the USA (Keokuk/lowa)

Acquisition of a sorbitol plant in China ( Lianyungang) and in South Korea (Ulsan)

Starting of the construction of a new sorbitol unit in China at Lianyungang (Jiangsu). This new unit will be

constructed in a site of 60 ha. Initially, the capacity will be 150 000 tons of polyols (production scheduled to
start in 2004)

EXAMPLES OF ROQUETTE PARTNERSHIPS

Joint partnership with the American company NATIONAL STARCH for the
1962 - 1983 : . .
manufacture and marketing of modified starches in Europe.

1Ll Collaboration with Ciba Speciallty Chemicals for sorbitol based clarifying agents

(Ll Collaboration with DuPont for the development of PEIT (modified Isosorbide PET)
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ROQUETTE

Sales and Figures

STAFF
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TURN OVER

5000

s €in2

5 pillion

001

ROQUETTE

RESEARCH

300 Researchers and Technicians

AGRICULTURAL
RAW MATERIALS

Maize:
3,100,000 tons

Wheat:
: 1,400,000 tons

Starch
Potatoes:
1,000,000 tons
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From CORN to PEIT

 Steeping

Starch e Grinding
Process e Filtering
| e Centrifugal separation
e Refining

STARCH Slurry

e Hydrolysis
e Cristallisation

Dextrose Process

DEXTROSE

* Hydrogenation
e Filtering

e Purification
 Concentration

Sorbitol Process

Liquid SORBITOL

* Anhydrisation
¢ Purification
e Cristallisation

Isosorbide Process

ISOSORBIDE

PEIT
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Principle of Isosorbide reaction
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. Acid - catalysed reaction = protonation preferentially occurs on primary hydroxy
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ROQUETTE

Melting point
Boiling point
Soluble in

Almost insoluble in

Very heat stable

61-64°C
160°C (10 mmHg)
Water, alcohols, dioxanne

Hydrocarbons, esters, ethers




ISOSORBIDE APPLICATIONS

==> |sosorbide is a chemical intermediate for production of :
>4l Dinitrate isosorbide for pharmaceutical applications
(vasodilators)
>< Dimethylisosorbide as an environment friendly
solvent
><] Isosorbide fatty esters as a non-ionic surfactant

==> |sosorbide is a comonomer for new « high Tg » polymers
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DuPont is a Science Company....
We bring science to the marketplace in ways that
benefit people and generate value foir our S’f"]@l’f@h@lfdﬁrfs

DUPQNT

«Founded in 1802 !_,
YEAR

«QOldest Company listed on NY Stock
Exchange and Oldest Company of the
"Fortune 500"

«$26.7 billion US in 2001

& Rated 1st...

Financial Times/PriceWaterhouseCoopers
2001 Survey of World’s Most Respected
Energy/Chemicals Companies

«World’s Safest Chemical Company
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DuPont has taken dynamic transformational steps to ensure
the growth of DuPont in the 21st Century

Maturity

‘\% Growth >
Growth ‘

: Chemistry,
Birth Biology. . .

Knowledge -
Chemicals, Intensive

Energy Solutions

Growth
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Biology - A Powerful 4th Science
Ly
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POSITIONED AT THE INTERFACE OF
TECHNOLOGY & MARKETS

Dl&’ont’s Bio-Based MateLials

For Markets & Applications

To Make Small Where They Add Value
Molecules/
Technology -~  Polymers High-Value
Platforms

ENAMES @ @
Automotive A R;:bbt?rn
Resins Pplloelons _
Hot Fill PaCFk“arg'“g
Electronic Packaging

Components Fuel Cell

- Catalysts
Housing Intermediate
Materials w Compounds
(
C~~_O__—’O/ Cosmetic
Materials
N—

—

DuPont Businesses + External Partners
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DuPont Sorona™ Polymer
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Isosorbide Technology Integration & Development Partnership

Strong Intellectual Property Across the Value Chain >

& ® ROQUETTE

Corn Glucose * Sorbitol
Isosorbide ;v Isosorbide PRI
Polymer
monomer » polymer
production production l

Converters
‘““Make Articles’’

The Value Proposition...

Enhanced application-functionality from higher €8+

i i f f ; ltiol PET Containers
emperature periormance tor use in mulitipie Thermoplastics
markets

Fiber
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Isosorbide Value Creation for Multiple Markets

Glass-Transition Temperature of PEIT

Comonomer Effect on Glass Transition Temperature
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Isosorbide Value Creation for PET Containers

@« Higher Tg performance creates new
opportunities for PET beyond today’s
limitations

@ Cost savings options include
eliminating need for heat-set
operation, provides faster cycle
time and/or weight savings

@ Performance demonstrated by
Plastics Technologies Inc.
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Isosorbide Value Creation for PET Containers

& Higher Tq performance allows
pasteurization on existing lines

« Flexibility for bottle design
including use of champagne base

« Flexibility for use with mono-
layer or multi-layer barrier
technology

Currently Evaluating Results
at Independent Labs

ROQUETTE

PET Beer Bottles
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Isosorbide Value Creation for Thermoplastics

16—
« PEIT fills voids between :
Polycarbonate (PC), Acrylics, and PET 12}

«High Tq (90 - 160 °C) Dart Impact
/KN gt

Impact Strength
V.
| Temp Requirements |

@« QOptically Clear

PMMA

0
50 0 50100 150 200

Max. Service Temp. / °C
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Isosorbide Value Creation for Thermoplastics

CD’s
Amorphous High Tg ]
Polyester pellets Molds details well
S Co
NP Mold

SS

@ . Coat _and
Metalize

Molded CD

CD Injection Molding
Machine
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Thank You...
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Thank You...
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