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Meeting global needs

Environmental legislation, customer specifications, and requests for performance or
productivity drive the global desire to reduce VOC emmissions in solventborne coatings.
High solids binder systems are important to achieve these objectives, yet often come
with the penalty of higher viscosity. Using Cardura E10P glycidyl ester makes it possible
to produce low-viscosity, high-solids acrylic polyols. In addition to lowering resin
viscosity, Cardura E10P glycidyl ester also enhances the performance of such resins.

Cardura glycidyl ester quick facts
Cardura E10P glycidyl ester is

a versatile epoxy-ester building o, ?Hs
block, with a unique hydrophobic :C—C—R‘
bulky structure and is used in CH,~0 e

the production of a broad range

of high-quality polymers such as
acrylic and polyester polyols. The
key characteristics of Cardura E10P
glycidyl ester are:

= Easily reacted with acids for ' ST “ _y

incorporation in acrylic and —0
polyester polyol resins o
= High boiling point HoO
= Hydrophobic %
= Low surface tension & ? =
= UV Resistant
= Resistant to acidic conditions < R

Molecular weight and viscosity

In order to produce high-solids acrylic polyol (APO) resins with reasonable viscosity,

the molecular weight of the resin needs to be reduced. A very practical and economic
way to accomplish this is to polymerize at high temperatures. Cardura E10P glycidyl
ester is widely used as a reactive solvent for the polymerization of acrylic or methacrylic
monomers, thus either replacing partially or entirely the conventional solvent. Because of
its very high boiling point (>250 °C), the use of Cardura E10P glycidyl ester allows high
polymerization temperatures under normal atmospheric pressure.

Figure 1 (overleaf) shows the effect of polymerization temperature on both viscosity
and molecular weight of an APO. The use of Cardura glycidyl ester (CE10P) in the
initial reactor charge made it possible to carry out all the reactions under atmospheric
pressure.



Fig. 1: Molecular weight and viscosity of APO containing CE10P

as a function of polymerization temperature

100,000

1,000

Viscosity (mPa.s)

10,000 A
T
8 \ 100 _
= 1,000
g \
(]
2
< 100
&
5 10
=
10
0 | | | | | | | 1
140 145 150 155 160 165 170 175 180
Polymerization Temperature (°C)
B Molecular weight (Da)
M Viscosity (mPa.s)
Summary

Reach our Global Customer Service network at:

E-mail: service@hexion.com or enter a request on

After being incorporated into the polymer chain, the bulky ester group of Cardura E10P
glycidyl ester functions as a spacer between adjacent polymer chains and weakens
hydrogen bonds and other intermolecular forces. Thus, the resulting APO resin exhibits
lower viscosity.

Fig. 2: Viscosity vs. Solids for APOs with and without CE10P Fig. 3: Viscosity vs. Solids for APOs with and without CE10P
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The more Cardura E10P glycidyl ester used in the resin backbone, the lower the final
resin viscosity. The use of Cardura E10P glycidyl ester allows for significant viscosity
reduction of APO resins with similar Ty and My,

High-solids high-performance low-viscosity APO resins are easily produced
with Cardura E10P glycidyl ester

= The high boiling point of Cardura E10P glycidyl ester allows for its use as a reactive
solvent in high-temperature synthesis of APO resins under atmospheric pressure

= Cardura E10P glycidyl ester is easily incorporated into the backbone of APO resins via
reaction with acid functional monomers

= The bulky aliphatic ester group of Cardura E10P glycidyl ester minimizes the
interactions between polymer chains, reducing their viscosity at the same solids level

= The viscosity-reduction effect increases with the concentration of Cardura E10P
glycidyl ester
= |n addition to reducing viscosity, Cardura E10P glycidyl ester enhances APO

performance, yielding coatings with extended UV durability, acid resistance, and
excellent appearance

Hexion’s Versatics Business Unit has global commercial presence and has a strong
commitment to the development of customer solutions. We achieve this by operating
regional technical laboratories, which support customers with starting-point formulations
and application guidance.
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The information provided herein was believed by Hexion Inc. (“Hexion”) 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. All products supplied by Hexion are subject to Hexion’s terms
and conditions of sale. HEXION MAKES NO WARRANTY, EXPRESS OR IMPLIED, CONCERNING THE PRODUCT OR THE MERCHANTABILITY OR FITNESS
THEREOF FOR ANY PURPOSE OR CONCERNING THE ACCURACY OF ANY INFORMATION PROVIDED BY HEXION, except that the product shall conform to
Hexion’s specifications. Nothing contained herein constitutes an offer for the sale of any product.




