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Cardura™ Glycidyl Ester E10P

Cardura E10P is the glycidyl ester of
Versatic™ acid 10, a highly branched
carboxylic acid containing 10 carbon
atoms.

Characteristics:
Carbon Durable Glycidyl Ester with 10
carbon atoms backbone:

• Epoxy group content approximately: 
4170 mmol / kg

• Boiling range: 251 – 278 °C (5 – 95 %)
• Low viscosity (23 °C): 7 mPa·s
• High flame / flash point
• Low colour
• Low vapour pressure
• EINECS and TSCA listed

Polyol Preparation Procedure

Cardura E10P can be used as a building
block for producing polyester polyols
having two hydroxyl groups at the end 
of the chain. This is done by first reacting
a dicarboxylic acid compound with
Cardura E10P, the resulting diol is then
reacted with anhydrides yielding car-
boxylic acid groups which, in turn, are
again reacted with Cardura E10P. 

The epoxy / acid reaction proceeds 
without liberation of water at a lower
temperature than that of a conventional
esterification reaction (around 130 ºC).

The opening of the epoxy group of
Cardura E10P generates a hydroxyl
group which can be used either for 
further advancing the resin or as a
functional group for the cross-linking
reaction with melamine formaldehyde 
or polyisocyanate curing agents.

This polymerisation can be carried out in
mass. However, solvents such as xylene
or butyl acetate can also be used. No
catalyst is needed, unless a lower reaction
temperature and / or time is required.

Structural Features:
• Epoxy group

Performance Characteristics:
• Highly reactive towards amines, acids,

alcohols
• Enhanced metal adhesion

Structural Features:
• Sterically protected ester group
• Bulky structure

Performance Characteristics:
• Excellent compatibility with 

polar solvents
• Excellent acid and alkali resistance
• Superior outdoor durability
• Improved gloss
• Improved pigment utilization
• Low solution viscosity
• High solid resins
• Improved polar solvent resistance
• Excellent solubility in aliphatic solvents
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Process Advantages:
• Tailored made Mw
• Low reaction temperature 

–> limited side reactions
• Mass polymerization

–> higher reactor throughput
• No water generation
• No need for catalyst

Cardura E10P Based Diol Polyesters
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Application Fields
Cardura E10P based diol/triol polyesters
can be used in a wide range of applicati-
ons such as polyurethane dispersions,
solvent borne polyurethane, coil coa-
tings, reactive diluent in acrylic resins
and for the synthesis of UV acrylate oli-
gomers.

Versatility: 
In this growth process step, a wide
range of anhydrides and acids can be
selected. This allows for tailored made
polymers to be produced such that 
specific application requirements e.g. 
flexibility / hardness balance, UV resi-
stance, chemical resistance and others
can be achieved.

In the conditions described in this bro-
chure, the diol polyesters can meet the
European polymer definition. This means
that there is no need for product regi-
stration.

Chemical Resistance:
Cardura E10P improves the chemical
resistance of the polyester polyols by
reducing the permeability of polar and
aggressive chemicals and by the steric
protection of its adjacent ester bonds.

Cardura E10P based triol polyesters can
also be synthesised. As an example, the
TMP / HHPA  / CE adduct is presented 
in this brochure. This adduct also provides
the same advantages as listed for the
diol polyesters. This adduct is listed in
Canada, China and Korea; bonafide is
needed in the USA.

Possible Applications

Addes Values:
• Step process

–> narrow molecular weight distribution
–> polymer with low viscosity
–> ideal balance between viscosity

and mechanical properties
• Hydroxy function at both ends 

of the chain
• Considered as a polymer

–> no need for EINECS registration
• Hydrophobicity

–> Improved chemical and water
resistance

–> Helps wetting of apolar substrates

Examples of Diol Polyester

n factor 1 2 3

Molecular weight 1156 1547 1950

Molecular weight distribution 1.13 1.20 1.27

Viscosity mPa·s at 23 °C 14950 35040 79500

Viscosity mPa·s at 31 °C 5120 - -

Viscosity mPa·s at 37 °C - 1672 5460

Viscosity mPa·s at 43 °C 1000 - 3470

Viscosity mPa·s at 50 °C - 330 -

Diol polyesters based on adipic acid, succinic anhydride and Cardura E10P.
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Ratio TMP / HHPA / Cardura: 1 / 1 / 1
(Other ratio possible e.g. 1/3/ 3 or 1/2/1.5)

HHPA = Hexa hydrophtalic anhydride
TMP = Trimethylolpropane

As polyol for UV acrylate oligomer synthesis

As reactive diluent in acrylic polyol resins

As polyol for coil coatings

As polyol in PUD, SB PU

HO ( anhydride n di acid anhydride )n OHCE CE

Cardura Based Triol Polyesters



The Global Leader in Thermoset Resins 
As the world’s largest producer of thermoset resins and the leader in adhesive and structural resins and coatings, 
Hexion Specialty Chemicals meets customers’ specific application needs with a total solutions approach of products and services.
Hexion offers the broadest range of thermoset resin technologies and unmatched technical support – and provides them around the globe.
With our extensive research and development capabilities and applications know-how, we are uniquely able to work in partnership with 
customers to co-develop better products and systems.
Plus, Hexion’s worldwide production network facilitates assured supply and prompt delivery wherever our customers do business.

World Headquarters / North America:

Hexion Specialty Chemicals, Inc.
180 East Broad Street
Columbus, OH 43215-3799
+1 614 225 4000

Regional Headquarters:

Asia

Hexion Specialty Chemicals 
Singapore Pte Ltd.
Lippo Plaza # 3701 
222 Central Huai Hai Road 
Shanghai 200021 China 
+86 21 3318 4800

Australia

Hexion Specialty Chemicals 
Australia Pty.
2- 8 James Street
Laverton North Victoria 3026
Australia
+61 39 369 2377

Europe

Hexion Specialty Chemicals B.V.
Koddeweg 67
3194 DH Hoogvliet
Rotterdam, The Netherlands
+31 10 295 4000

Latin America

Hexion
Química Indústria e Comércio Ltda.
Rua Cyro Correa Pereira, 2525
Area-Sul – CIC
81450-090 Curitiba, Brazil
+55 41 212 1600

HEXION SPECIALTY CHEMICALS MAKES NO WARRANTY, EXPRESS OR IMPLIED, CONCERNING ANY PRODUCT OR THE MERCHANTABILITY OR FITNESS THEREOF
FOR ANY PURPOSE OR CONCERNING THE ACCURACY OF ANY INFORMATION PROVIDED BY HEXION SPECIALTY CHEMICALS, except that the product shall conform
to contracted specifications, and that the product does not infringe any valid United States patent. The information provided herein was believed by Hexion Specialty
Chemicals to be accurate at the time of preparation or prepared from sources believed to be reliable, but it is the responsibility of the user to investigate and understand
other pertinent sources of information, to comply with all laws and procedures applicable to the safe handling and use of the product and to determine the suitability of the
product for its intended use.

For worldwide locations visit
hexion.com

® and TM Licensed trademarks of Hexion Specialty Chemicals, Inc. © 2006 Hexion Specialty Chemicals, Inc.    HCI- 525    10/06   Printed in Germany.

Hexion Specialty Chemicals Singapore Pte Ltd
Versatics
1 Kim Seng Promenade, Great World City
#10-02/03 East Tower, Singapore 237994
Singapore
+65 6830 5000

Hexion Specialty Chemicals
Versatics
1600 Smith Street, 24th Floor
Houston, TX 77002
USA
+1 877 859 2800
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Versatics
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1348 Ottignies Louvain-La-Neuve
Belgium
+32 10 49 7200
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Rotterdam, The Netherlands
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