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Crude Oil Price/Supply

Variation of Crude Oil Prices
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Large demand for Bio-fuels,
and very high governmental support
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Food vs fuel
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Edible vs Non-edible Oils / Fatty acid types
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Castor

� Castor is indigenous to the 
Mediterranean Basin, Easter Africa 
and India.Today it is widespread 
throughout tropical regions.In 
areas with a suitable climate 
(tropical regions), castor 
establishes easily and can often be 
found on unused land.
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Castor production

FAO Estimate1 209 756World

FAO Estimate3 500Angola

FAO Estimate4 500Philippines

4 900South Africa

5 000Vietnam

11 052Thailand

FAO Estimate12 000Paraguay

FAO Estimate15 000Ethiopia

91 510Brazil

210 000China

830 000India

NoteProduction 
(Tons)

Country

Source: Food and Agricultural Organization of United Nations. Economic and Social department: the Statistical Division
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When 18 equals to 11 + 7 …When 18 equals to 11 + 7 …

The behaviour of Castor Oil when heated to high temperature has intrigued 
chemists since 1845. Since that time Castor Oil chemistry has evolved 
significantly. The process in use at the Arkema Marseille plant is in fact 
unique in the world. Castor Oil is a biodegradable and renewable resource for 
a large range of raw materials.
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Valorisation of glycerine :

� anti-freezing,

� bio-resourced compounds such 
as acrolein, propylene glycol … 

� wetting and lubricating agent in 
handcreams, suntan lotionsand 
soaps hair care.
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Steam Cracking

Fatty esters
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Steam CrackingSteam Cracking (pyrolysis at elevated temperature) cleaves ricinoleic acid 
ester into two parts: one part consisting of 7 carbon atoms7 carbon atoms and the other of 
11 carbon atoms11 carbon atoms. The Marseille process equation is  C18 = C11 + C7C18 = C11 + C7.

A whole range of innovative chemistries and end use products are generated 
from these base reaction products. These products are used in every-day 
life, to improve our comfort and safety. 

When 18 equals to 11 + 7 …When 18 equals to 11 + 7 …
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C7 derivativesC7 derivatives
… from perfumes to technical products … from perfumes to technical products 

� 100% linearity (compared to synthetic route)100% linearity (compared to synthetic route)

�� high purityhigh purity

�� 100% bio100% bio--based raw materialbased raw material

The C7 molecule has seven aligned carbon atoms 
and is known for the olfactory qualitiesolfactory qualities of 
certain of its derivatives. In its natural state, it 
is present in wine as oenanthol. 

Main characteristics :

Aldehyde, alcohol and acid are the three main chemical derivatives of C7. 

O

OH
OH red. ox.O

The low freezing point of this 
chain makes it well suited for 
lubricant applicationslubricant applications. 
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Applications of Applications of heptanalheptanal

Synthesis intermediate for the Synthesis intermediate for the fragrance and aroma industryfragrance and aroma industry.

An perfume aromas related to C7 aldehyde is 
JASMINE. This aroma is detectable in many 
washing powders, soaps, candies and other jasmine 
perfumed products. 

O

�� natural odor :  fresh, green, like vegetablenatural odor :  fresh, green, like vegetable

�� methylmethyl--heptyne carboxylateheptyne carboxylate : green and floral note: green and floral note

�� ACA : ACA : αα nn--amyl cinnamic aldehyde : synthetic jasmineamyl cinnamic aldehyde : synthetic jasmine

�� JasmonoidsJasmonoids

CHO

C C
O

O

O
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Applications of Applications of heptanoicheptanoic acidacid

The diversity of applications of this acid is surprising :The diversity of applications of this acid is surprising :

� compared to C6/C8/C10 analogues

� better compromise in terms of low viscosity at low better compromise in terms of low viscosity at low 
temperature and low volatility at high temperature,temperature and low volatility at high temperature,

�� very low color 100% linear saturated acid,very low color 100% linear saturated acid,

�� lower pour point, lower pour point, 

�� higher viscosity index.higher viscosity index.

O

OH

ox.

� Valorised in the form of esters as civil lubricantlubricant for 
military aircraft jet engines, car engines and refrigerant. 

� High efficiency of C7 salts as corrosion inhibitorcorrosion inhibitor (water 
based hydraulic fluids for automotive, additives in paints, 
cutting oils, metalworking fluids).
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Derivatives of methyl undecylenate have the rare property of being both 
longlong and bi functionalbi functional.

They are versatile molecules for chemical synthesis.

O

O
méthylméthyl undecylenateundecylenate OH

O
+ H2O

- MeOH

undecylenic acidundecylenic acidmethylmethyl undecylenateundecylenate

C11 derivativesC11 derivatives

Both are used for their natural bioactivitybioactivity and fungi resistancefungi resistance.
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C11 derivativesC11 derivatives
from pharmaceuticals …from pharmaceuticals …

� combining surfactant as well as natural 
bioresistance properties

� Bacteriostatic action in baby diapersbaby diapers.

One of the safest, ecological, most economical and highly One of the safest, ecological, most economical and highly 
effective natural effective natural bacteriostaticbacteriostatic and antifungal agentsand antifungal agents

� In nature, trace quantities of C11 acid are found in 
sweat, tears and hair fats. Under salt form (Zn/Ca), it is 
used in pharmaceuticalspharmaceuticals for human skincare preparations.

Bioactivity and fungi resistance.

ie : - treatment of athletes’ foot

- effective against denture stomatitis

- herpes ...
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C11 derivativesC11 derivatives
… to Perfumes… to Perfumes

�� UndecenalUndecenal for rose or jasmine based formulations, for rose or jasmine based formulations, kkeyey component for component for 
quality perfumes (quality perfumes (fixing agentfixing agent) and ) and qqualityuality enhancer for large volume enhancer for large volume 
productsproducts..

� Undecylenic Acid (fruity-rosy note)

� Methyl Undecylenate (heavy citrus note) for lilac based lilac based 
perfumesperfumes and antianti--odors.odors.

ieie : : CCyclopentadecanolidyclopentadecanolid
((ExaltolideExaltolide,, PentalidePentalide,, ThibetolideThibetolide))

�� UndecenolUndecenol ((citrus, floral notecitrus, floral note), ), volume / natural freshness to floralvolume / natural freshness to floral
compositions, effect increasing, especially in soap formulationscompositions, effect increasing, especially in soap formulations. . 

�� MacrocycliMacrocyclicc musksmusks

O

O

� Chemical intermediates for perfumesperfumes.
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Polymers from AminoPolymers from Amino--undecanoicundecanoic acidacid

In the middle of the 30’s, the French chemists succeeded 
to synthesize a monomer from undecylenic acid :

1111--aminoamino--undecanoicundecanoic acidacid

As early as 1947, they created a new polymer from 
renewable sources : “PA11” polyamide, as it is known to 
chemists, sold under the name of Rilsan®.

By coupling 11-amino-undecanoic acid with other monomers, ARKEMA is 
developing a whole range of biobased polymers : Rnew®.

Different polymers, but one aim :

high performance and sustainabilityhigh performance and sustainability !
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amino 11 
- monomer -

Rilsan ® PA11

MONOMER SYNTHESIS

POLYMERIZATION

seeds

plants

HARVESTING

GRINDING

natural oil

biobased Pebax ®

Rilsan ® PA11
- hard block -

COPOLYMERIZATION

20 to 94%

Fossil blocks

Rilsan ® Fine Powders

POLYMERIZATION

Others Bio-based 
Building blocks

Copolyamides

19481948 20072007

COPOLYMERIZATION

20082008

H i g h  T e m p e r a t u r eH i g h  T e m p e r a t u r e

2009200920082008

A “Building Block” strategyA “Building Block” strategy
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RilsanRilsan® Polyamide 11® Polyamide 11

Heat resistanceHeat resistance
Chemical resistanceChemical resistance

The only High PerformanceHigh Performance polymer 100%100% based on 
renewable resources

Impact Resistance Impact Resistance 
ToughnessToughness

LightnessLightness

Biomass Based 

(issued by JORA)

Fuel line Diesel

ProcessabilityProcessability
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PebaxPebax® ® RnewRnew Polyether Block Amide Polyether Block Amide 

FirstFirst engineering thermoplastic ElastomerElastomer
range made from RenewableRenewable resources 20 to 94%

of renewable 
carbon 

resources

LightnessLightness

Touch FeelingTouch Feeling

MechanicalMechanical
FlexibilityFlexibility

SelectiveSelective
MoleculeMolecule
DiffusionDiffusion

WeatherWeather
ResistanceResistance

AntistaticAntistatic
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No waste, everything is valorised !!!No waste, everything is valorised !!!

Esterol A is mainly used as machining oils due to good lubricating properties 
(oiliness, anti-wear properties). It finds a lot of applications in a large range 
of domains :

�� Metal working fluids / Cutting oils (Metal working fluids / Cutting oils (lubricitylubricity for for 
antianti--wear additive when wear additive when sulfurizedsulfurized),),

�� Fat liquors for leather treatment,Fat liquors for leather treatment,

�� Concrete Concrete moldmold release agents (biodegradable, fluid release agents (biodegradable, fluid 
oil, easy to emulsify),oil, easy to emulsify),

�� Grease and lubrication formulations,Grease and lubrication formulations,

�� AntiAnti--foaming agents.foaming agents.

C18
NON RICINOLEIC

Esterol A is made up of saturated and unsaturated 
natural fatty acid methylic esters like stearic, oleic or 
linoleic acid.
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When 18 equals to 10 + 8 …When 18 equals to 10 + 8 …

Ricinoleic derivatives can either react as described previously 
(steam cracking) or under alkaline conditions (caustic pyrolysis ). 
With the second reaction conditions, the equation 18=11+718=11+7
becomes 18=10+818=10+8 leading to different final products. 
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Fatty acids
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In a first stepIn a first step, ricinoleic acid and glycerine are recovered by heating Castor 
Oil to high temperatures (about 250 °C) with alkali (saponificationsaponification).

When 18 equals to 10 + 8 …When 18 equals to 10 + 8 …
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C18
RICINOLEIC

Ricinoleic acid

OH

HO
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Basic Cracking

C8
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O
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OH
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In a second stepIn a second step, ricinoleic acid is cleaved to give caprylcapryl alcoholalcohol (22--octanoloctanol) 
and sebacicsebacic acidacid (C10 α,ω-diacid).

When 18 equals to 10 + 8 …When 18 equals to 10 + 8 …
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Properties and uses of Properties and uses of SebacicSebacic Acid Acid 

Sebacic acid can be used as such or as an intermediate in lubricantslubricants, 
hydraulic fluidshydraulic fluids, cosmeticscosmetics, candlescandles, aromaticsaromatics, antisepticsantiseptics and painting painting 
materialsmaterials.

ieie : nylon 6.10 is obtained by coupling : nylon 6.10 is obtained by coupling sebacicsebacic
acid with acid with hexamethylene diaminehexamethylene diamine

Furthermore, sebacic acid esters are used as plasticizersplasticizers
for different polymers and synthetic rubbers (dibutyl 
sebacate DBS) and in the manufacture of dioctyl sebacate
(lubricantlubricant for jet and in air-cooled combustion engines).

Sebacic acid can be used for partially bio resourced 
polymers :

OH

O
HO

O

Sebacic acid is a linear saturated C10 acid comprising two 
carboxylic acid functions on each termination. 
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Properties and uses of 2Properties and uses of 2--Octanol Octanol 

The 2-octanol (capryl alcohol) is mainly used as a raw material for producing 
intermediates in flavorsflavors and perfumesperfumes industry.

2-octanol is used as a solventsolvent. It is also used as a mineral floatation agentfloatation agent
and for producing emulsifiersemulsifiers, defoamingdefoaming and antianti--bubblingbubbling agentsagents.

Capryl alcohol can be used as a possible alternate for 2-ethylhexanol or 
isooctyl alcohol in the preparation of diesters plasticizersplasticizers : dicapryldicapryl esters esters 
such as dioctyldioctyl phthalate (DOP)phthalate (DOP), dioctyl adipatedioctyl adipate (DOA)(DOA).

In cosmeticscosmetics, it is an intermediate for the 
preparation of capryliccaprylic//capriccapric triglyceride (CCT)triglyceride (CCT)
use as emollient, excellent as a super-fatting oil in 
soap-making and improves spreading of skincare 
formulas.
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As a conclusion, a little summary of all the applications of CasAs a conclusion, a little summary of all the applications of Castor Oil tor Oil 
derivatives …derivatives …

Castor Oil BioCastor Oil Bio--refinery ! refinery ! 

heptanalheptanal

heptanoic acidheptanoic acid

heptanolheptanol

22-- octanoloctanol

methylmethyl undecylenateundecylenate

Castor Castor oiloil

Undecylenic acidUndecylenic acid

1111--aminoundecanoic acidaminoundecanoic acid

Sebacic acidSebacic acid

EsterolEsterol AA
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Thank you for your attention


