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HYPERDISPERSANTS AND COUPLING AGENTS

\

FOR THERMOPLASTICS AND THERMOSETS

Plasticize and Polyol Dispersions

The recommended Solplus™ hyperdispersant for the
production of plasticizer and polyol dispersions is
dependent upon the pigment:

Solplus™ K500 Inorganic pigments
and fillers

Solplus™ DP700 Inorganic pigment fillers
and carbon black

Solplus™ K200 Organic pigment
(phthalate free dispersions)

Solplus™ K210 Organic pigments
(phthalate based dispersions)

Solplus™ R700 Organic pigments
(polyether polyols)

Solplus™ R710 Organic pigments
(polyether polyols)

Benefits

In both phthalate and non-phthalate plasticizer systems
and in polyether and polyester polyols for conversion to
polyurethanes, Solplus hyperdispersants improve
dispersion of:

* Organic and inorganic pigments

* Fillers

° Flame retardants

* Stabilizers

* Blowing agents

As a result, manufacturers achieve:

* Higher solids loadings/increased pigment concentration

* Reduced viscosities (more Newtonian rheology)

* Improved color strength development

* Better dispersion of color in finished polymer

* Cost reductions (increased productivity and fewer
passes on the mill)

Thermoset/Composite Applications

Engineered specifically for composite fillers and resins—
and based on proprietary polymer chemistry—Solplus™
additives offer major process advantages to the
thermoset industry, including the combination of
dispersing/wetting and anti-settling benefits in a single
additive.

From being 100% active and solvent free, Solplus”
hyperdispersants also help to reduce environmental
impact from the styrene content levels that characterize
most unsaturated polyester based systems. Solplus”
dispersants have been developed to improve dispersion
of fillers, flame retardants and reinforcements (fibers) in
thermoset systems, as well as for organic and inorganic
pigments in gel coats.

Benefits

* Higher filler/flame retardant loadings
* Decreased viscosities

* Anti-settling

* Improved stability

* Improved color to white compatibility
* Improved processing




Influence of Media Compatibility on Product Selection

For a Solsperse” or Solplus™ hyperdispersant to be effective in specific applications, it must be compatible with the

media in which the solid is being dispersed AND have an affinity with the surface of the material itself. These are the main
criteria used in product selection. The main grades offered for a range of plastics applications are mapped out below:

Unsaturated Polyesters and Gel Coats Heat Masterbatch and Compound

Engineering Plastics

DP310 PVC
DP310
DP310 -
Liquid Colors
DP700 ,
for Plastics
K240/K241
D510
D610 D570 D560
organic pigment —»— inorganics and fillers —»
K500

R720 K500

Phthalate
Based

Polyester D580

Polyol R710

Polyether Non-Phthalate

Polyol

*Solplus™ F100 is an air-release agent that is designed for rapid air-release and effective wetting in thermoset systems.

With certain organic pigment dispersions it may be advantageous to include the use of a Solsperse™ synergist
in combination with the polymeric Solplus™ or Solsperse™ hyperdispersant.



Masterbatch/Compound

To determine the optimum dosage for masterbatch or
compound applications, a “ladder series” should be
carried out.

PLASTICIZERS AND GEL COATS

For many plasticizer and polyester gel coat
applications, it has been established that the
theoretical dosage level of the appropriate
Solplus™ or Solsperse™ hyperdispersant in a
pigment dispersion equates to 2 mg of Solplus”
or Solsperse” polymeric hyperdispersant/
square meter of pigment surface area.

This can be expressed as % Agent On the Weight

of Pigment (% AOWP).

pigment surface area (m?/g)
% AOWP =

5

Thermoset Composites

For thermoset composite applications, testing has
confirmed a loading of between 0.5% and 2% of the
appropriate Solplus™ hyperdispersant on the weight of
filler is effective.

Minor adjustments may, however, be required depending
on the specific grade of filler used.

METHOD OF USE/ORDER OF ADDITION -
PLASTIC APPLICATIONS

Masterbatch/Compound

1. Charge polymer to pre-blending equipment.

2. Add Solplus™ or Solsperse™ agent and blend
thoroughly with the polymer to coat the surface
of the polymer.

3. Add pigments, fillers, processing aids and other
essential ingredients and continue pre-blending.

4. Process the resultant blend in normal manner
(extrusion, internal mixer, 2-roll mill, etc.).

It is essential to follow this order of addition
carefully since it allows for maximum distribution
of the Solplus™ or Solsperse” additive and produces
intimate contact between the hyperdispersant

and the polymer. This intimate contact gives

the best results.

Plasticizers, Gel Coats and
Thermoset Composites

1. Dissolve the appropriate Solsperse™
or Solplus™ hyperdispersant in the
millbase plasticizer or resin.

2. If required, add a synergist and distribute
evenly with stirring (note: the synergist
is virtually insoluble).

3. Add the pigment or filler in stages and
disperse in normal manner.



Hyperdispersants for Thermoplastics and Thermosets—Product List

Package % Active Solvent/
Product Name Physical Description Size (kg) Content Carrier Suitable Application(s)
Solplus™ D510 Yellow viscous liquid D20/D180 100 - gg%rgr?tsee(} ggmggfges'
Solplus™ D520 Straw colored viscous liquid P25/P200 100 = Thermoset composites
Solplus™ D540 Pale amber to brown viscous liquid P20/P200 100 - Thermoset composites
Solplus™ D541 Amber liquid D25, D180 100 = Thermoset composites
Solplus™ D545 Pale amber to brown viscous liquid | P25, P200, 11000 100 - Thermoset composites
Solplus™ D560 Pale yellow liquid P20/P180 100 = Thermoset composites
Solplus™ D570 Colorless to brown viscous liquid P25, P200 100 - Thermoset composites
Solplus™ D610 Yellow viscous liquid P20, D180 100 = ggfg@&i%g%@&%ﬁ%ﬁﬁg
Solplus™ DP310* Off white powder B825 100 - Masterbatch/compounding
Solplus™ DP700 Brown liquid D20, D180, 1750 100 = Plasticizers
Solplus™ ES1000 White to off-white liquid D20, D160 10 Hydrocarbon carrier (Tsrﬁg:]%sseﬁgsgggasrﬁ?s
Solplus™ K200* Pale yellow to brown viscous liquid D20/D180 50 (Dioct?l(e)lﬁ‘ipate) f;?;tlfs'fﬁ;: and liquid colors
Solplus™ K210 Pale yellow to brown viscous liquid D20/D180 50 (Diisonozyl\lpithalate) fcl?sptlg:slfszr: and liquid colors
Solplus™ K220 Amber to brown viscous liquid D20/D180/1940 100 = ?Ezﬂc&iﬁ;gnd liquid colors for
Solplus™ K240* Pale yellow to brown viscous liquid D20, D150 100 - Liquid colors for plastics
Solplus™ K241* Pale yellow to brown viscous liquid D20, D150 50 FDr?at;:l?rrglpcl)ii?nt Liquid colors for plastics
Solplus™ K500 Pale yellow to brown viscous liquid | D20/D180/1900 100 FDrf‘ainglpéii?nt Plasticizers
Solplus™ R700 Yellow viscous liquid D20/D180 100 - Polyether or polyester polyols
Solplus™ R710 Pale to dark amber liquid D20, D180 100 - Polyether or polyester polyols
Solplus™ R720 Amber liquid D25/D190/11000 100 = Polyether or polyester polyol
Solplus™ R730 Pale yellow to amber viscous liquid |D25/D180/11000 100 - Polyether or polyester polyol
Solplus™ TX5 Pale yellow liquid D25, D200 40 MPA (Tsr:ﬁg;‘fes;;ggmgg;'tes
Solsperse™ 3000* Waxy paste/ viscous liquid D20/D170 100 - Plasticizers
Solsperse™ 5000S Blue powder B15 100 = Synergist
Solsperse™ 11000* Amber liquid D20/D180 50 Mineral oil f;f;tlfglecrss and liquid colors
Solsperse™ 120008 Blue powder B25 100 = Synergist
Solsperse™ 13650 Amber liquid D20/D150 50 Diundecylphthalate |Plasticizers
Solsperse™ 21000* Waxy paste/ viscous liquid D20/D170 100 = MBX/compound
Solsperse™ 22000 Yellow powder B20 100 - Synergist

KEY: Packaging: B = box, D = drum, | = IBC, P = plastic drum

*Approved for food contact. Some limitations apply. Please consult your regional Lubrizol sales office.
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Lubrizol Performance Coatings is a market-driven innovator of specialty chemicals
for coatings, inks and composites. Our portfolio of resin, binder, dispersant, wax
additive and specialty additive technologies solves challenges across a wide range of
markets and applications. Formulators choose Lubrizol to benefit from our innovative
technologies, customer collaboration and global reliability. More than just a supplier,
we are a valued partner with extensive experience in surface protection, dispersion,
adhesion and barrier properties. We work closely with customers to enhance the
performance, productivity and sustainability benefits of their products and drive

new opportunities for market success.
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Lubrizol Advanced Materials, Inc. (“Lubrizol”) hopes that you have found the information provided helpful, but you are cautioned that this material,
including any prototype formulas, is for informational purposes only and you are solely responsible for making your own assessment of appropriate
use of the information. TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAWS, LUBRIZOL MAKES NO REPRESENTATIONS, GUARANTEES,
OR WARRANTIES (WHETHER EXPRESS, IMPLIED, STATUTORY, OR OTHERWISE), INCLUDING ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE, OR REGARDING THE COMPLETENESS, ACCURACY, OR TIMELINESS OF ANY INFORMATION. Lubrizol does
not guarantee how the materials referenced herein will perform in combination with other substances, in any methods, conditions, or processes,
with any equipment, or in non-laboratory environments. BEFORE COMMERCIALIZATION OF ANY PRODUCT CONTAINING THESE MATERIALS, YOU
SHOULD THOROUGHLY TEST SUCH PRODUCT, INCLUDING HOW THE PRODUCT IS PACKAGED, TO DETERMINE ITS PERFORMANCE, EFFICACY,
AND SAFETY. You are solely responsible for the performance, efficacy, and safety of any products you manufacture. Lubrizol shall not be liable,
and you shall assume all risk and responsibility for, any use or handling of any material. Any claims may not be approved in all jurisdictions. Any
entity making claims related to these products is responsible for complying with local laws and regulations. Nothing contained herein is to be
considered as permission, recommendation, or inducement to practice any patented invention without permission of the patent owner, and it is
your sole responsibility to determine if any issues related to patent infringement of any component or combination of components relating to the
information provided exists. You acknowledge and agree that you are using the information provided herein at your own risk.If you are dissatisfied
with the information provided by Lubrizol, your exclusive remedy shall be to not use the information.
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