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Commodity
chemicals

Secondary commodlty
chemicals

Intermediates

Finished Products and Consumer Goods
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* Nylon 6,6
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* Nylon6
& * Phenol-fa Idehyde resins
—>| « Bisphenol A
aprolactam
* Salicylic acid

* Methyl methacrylate
* Solvents
* Bisphenol A

* Pharmaceuticals

* Polyester fibers, films

* Toluene diisocyanate
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| * Foam polyurethanes

* MTBE

* Polybutadiene, neoprene
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| * Styrene butadiene rubber

* Antifreeze
* Polyester films, fibers
* Resins

* Pol ene
. Polggaene %lycol
* Propylene glycol

* Acrylic fibers

* ABS and SA plastics
* Adiponitrile

* Acrylamide
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* Polyvinyl acetate
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* Polyvinyl butyral

* Ammonium nitrate
* Adipic acid _
* Fertilizers, explosives
« Phosphate fertili

Ammomum sulfate fertilizer |————p
* Refining, leaching

TEXTILES

*c * foam cushions
* fibers * uphols!
* fabrics . drapesmy
* fabric coatings, * Lycra, spandex
i.e, Gortex
SAFE FOOD SUPPLY
* food packaging * beverage bottles
mE * appliances
* beverage can coatings
mfngemnts * vitamins
N
TRANSPORTATION
* tires * carseats
* anti-freeze * belts and hoses
* molded plastics * wiper fluid
* gasoline additives * bumpers
N
HOUSING
* paints * cements
* resins * coatings, varnishes
* siding * flame retardant
* fiberglass insulation * adhesives
RECREATION
* athletic footgear * wet suits
. ive equipment * tapes and CDs
* bicycle parts, tires * golf equipment
* camera and film * camping gear
COMMUNICATIONS
* molded pastics * pens, pencils
* computer, phone casings ~ * gks
* optical fiber coatings * dyes
* liquid crystal displays * paper products
HEALTH AND HYGIENE
* plastic eyeglasses * suntan lotion
* cosmetics * medical, dental produds
* detergents * disinfectant
‘P * apmn

Air

Catalytic Process

Petroleum product line ——
Natural gas product line
E SO, productline
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Agroressources
Whole plant valorisation

New Markets
Renewable products
Environment respect
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Sustainable Development

BioMolecules ) BioMaterials )/ BioEnergy )/ Biolngredients )
Chemical intermediates, | |Plantfibres fﬁ Biopolymers Biofuels 2G &3G, Food Ingredients,
green glue, biolubricants, Building, Te>(<)tEIe, Plastics, heat & electricity _Cosmetic Ingredients_

green surfactants Transport, Packaging J Bio-Actives, Nutraceutics
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PLANTS = BIOMASS

15t Transformation

AGRO-INDUSTRIAL PRODUCTS
(INTERMEDIATES)

2"d Transformation

LIGNO-CELLULOSIC

| FATTY ALCOHOLS | SOLVENTS g/l_l(_)AI%IgI_IED | RESINS | | ELASTOMERS | | ANITBIOTICS | DERIVATIVES

HEMICAL

| ALCOHOLS | | POLYOLS | | VITAMINS | | PLASTICS | | OILS | DUSTRIES
SURFACTANTS DEXTRINS | PRINCIPES ACTIFS

PETROLEUM
INDUSTRIES

ENZYMES | SUGARS | | ORGANIC ACIDS | DUSTRIES

PAPER MILL @

BUILDING

POLLUTION PLASTIC FABRICS LAl
TREATMENT A CLEANING AAL INDUSTRIES METALLURGY X\ DERIVATIVES




Biobased
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Fhansics, Paad ke

Polymars & gumns

Industrial
Corrosion inhibitors, dust confrol,

boiler water treatment, gas
purification, emission abatement,

specilty lubricants, hoees, seals

Transportation

| Fuels, oxygenates, antifreeze, wiper
fluids molded plastics, car seats,

/| behs hoses, bumpers, comosion

Textiles

Carpets, Fibers, fabrics, fabric
coatings, foam cushions, upholstery,
| drapes, lycra, spandex

Safe Food Supply

| Food packaging, preservatives,
fertilizers, pesticides, beverage
Tpbottles, appliances, beverans can

coalings, vitamins

I Environment
o | Water chemicals, flacculants,
‘| chelators, cleaners and detergents

Communication

Malded plastics, computer casings,
optical fiber coatings, liquid crystal
dsplays, pens, pencils, inks, dyes,
paper procluds

Housing
S Paints, resing, siding, insulation,
- cEments, coatings, varnishes, flame
o |ret:|rderrt5.adhe5ives. carpeting

Recreation

A Footgear, protective equipment,
camera and film, bicycle parts & tires,
wet suits, tapes-CO's-0VD's, golf
equipment, camping gear, boats

Health and Hygiene

Plastic eveglasses, cosmetics,
detergents, pharmaceuticals, suntan
lation, medical-dental products,
deinfectants, aspirin
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= . Petrochemicistry-and Biorefinery
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Enthalpy
Oil & l“\ Various
gas I\ Biomass
| L
I" My
A B
'y
CH C,
I - “ “ . PR C,H,0, Fats and oils
Naphtha \
P ! L SN _.' C,H,0,N S, Proteins &
I “ amino acids

C,H,0,[0CH,},Lignin

C,H,0, Carbohydrates

I Chemical
— —
Products

Petrochemical Bio-refinery
Approach Approach

(Sanders et al., 2007)
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Sustainable Development

Biobased products

biofuels, polymers, chemicals, ingredients
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Building Blocks

1,4 succinic)fumaric and malic acids
\Z,'man dicarboxylic acid
3 hydroxy propionic acid
aspartic acid
glucaric acid
glutamic acid
itaconic acid
levulinic acid
3-hydroxybutyrolactone
glycerol
sorbitol
xylitol/arabinitol
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= Succinic acid 7
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1,4-Butanediol A Y\/u\sz
C H oM =8012 g Succindiamide

f C HM O MW = 11612
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1,4-Diaminobutane
C ‘H 1-‘NzMW =85.15

CN
\ NCT NS
CHLO MW =1180
2-Pyrrolidone / Succinonitrile

C H N2 MW = 80,09
C HMNOMW = 8511 1 o Hiz
0 CH
4,4-Bionolle 0 DBE
(olyester) CoH g0 MV = 145 14

C HMNO MY = 2913
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Cellulose HydronS|s Pilot

Sugar Refinery

OUTPUT OUTPUT OUTPUT

Suclrose Glucose C5 &CI6 sugars
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/ qp———" \ co, [ TT———
| ~ b
\ 7
V
Diethyl

succinate




" L es S oh ettesu 1 WATER synergy : Recovery of condensate 5 | R&D Synergy

Caameor uses 50 000 M2 of sumpius condersaie during the Seetcampaign. Reseanch programs ave e wnARD'S
Bazancourt - Pomacle STE—A:;; S 2 o ENERGY Synergy
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BUSINESS UNITS AND SYNERGIES Atiarage : nduzsia s are sacres. “Energy Symergy - bioemanai pradscton.
EFFLUENTS Synergy ORGANIZATION Synergy
3 Furfcason siorage, spresdng. 7 WITYN the frame of B2 IAR cluster, & 2:013 organization symergies,
Advange : under ConToles an3 COMErENENTAE ZF0TOMIE 3PEIOACR. L2 asshiance It he constcion and cparation fach Hes, tralring pograns ...
4 | PRODUCTS synergy 8 | Drilling Synergy
Froducts or co products Som ane plan are taw matera’s for another one. Prodaction of raw water.

SUGAR BEET

PROCESSING
(BAZANCOURT)

8l Sugar production

CRISTANOL
Distilery

Employeas: 125
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S Aeszarch & Development in
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