Technical Data Sheet

OR®TAN OROTAN™ 2002 Dispersant

dispersants by <asfgm»=  High Performance Hydrophobic Copolymer Emulsion Dispersant for Waterborne Paints

Regional Product e Asia-Pacific
Availability
Description OROTAN™ 2002 Dispersant is a high-performance hydrophobic copolymer dispersant

especially suitable for semi-gloss and gloss paints. OROTAN 2002 Dispersant is supplied in
an emulsion form, manufactured without the use APEO surfactants(). Relativeto OROTAN
681 Dispersant, OROTAN 2002 Dispersant offers reduced use cost, reduced as-supplied
viscosity, lower odor, higher as-supplied solids, and formulation flexibility via choice of
neutralizing base and absence of solvent.

OROTAN 2002 Dispersant is supplied in the un-neutralized emulsion form and thus, allows
the formulator to choose the neutralizing base to best meet odor and handling requirements.
Sodium hydroxide, potassium hydroxide, sodium carbonate and AMP 95 Multifunctional
Amine, as well as ammonia, can be used to neutralize the emulsion. Depending on the
formulation, improved gloss and reduced silking compared to OROTAN 681 Dispersant has
been seen in laboratory testing.

Similarto OROTAN 681 Dispersant, OROTAN 2002 Dispersant offers excellentgloss
potential combined with good corrosion resistance and compatibility with reactive pigments.
Itis very compatible with HEUR rheology modifiers, such as ACRYSOL™ RM-995 and
ACRYSOL™ RM-5000 Rheology Modifiers. Early water resistance of OROTAN 2002
Dispersant is strongly influenced by the choice of neutralizing base, with volatile bases
typically giving better resistance.

Key Features o Emulsion process dispersant.
e Low odor, un-neutralized emulsion form.
o Compatibility with HEUR rheology modifiers.
o Offers Water resistance, corrosionresistance and compatibility with reactive pigments.

Benefits o Low viscosity athigh solids for easy handling and efficiency.
o Facilitates the formulation of low odor paints.
e Facilitates the formulation of high gloss coatings.
o Facilitates the formulation of corrosion resistantmetal primers and coatings.

Typical Properties (These properties are typical but do not constitute specifications).

Property Typical Values

Appearance Opaque white to off-white liquid
Solids, by weight, % 42.0%

Density, wet, (g/ml) 1.06

pH 3.9

Viscosity (Brookfield LV #1, 60 rpm, 25 °C), cps <80

(1) Manufactured without the use of Alkyl Phenyl Ethoxylate (APEQ) surfactants.
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OROTAN™ 2002 Dispersant was designed to maximize dispersionand usually requires a
usage of 3% to 5% dispersant solids on pigment solids. As a starting point, use the same
level of OROTAN 2002 Dispersant as you would use of OROTAN 681 Dispersant on a solid
basis. Itis a prudent practice to test one or two lower levels of OROTAN 2002 Dispersant as
well, sinceit may be possible to use lower levels of OROTAN 2002 Dispersant in some
formulations with good results.

Since OROTAN 2002 Dispersant is supplied in the un-neutralized emulsion form, it requires
neutralization and solubilization before it can efficiently disperse the pigment. Although
OROTAN 2002 Dispersant mustbe neutralized before it can function as a dispersant, it is
not necessary to pre-neutralize as a separate step. Usually all that is required is a slight
modification to the order of addition.

If OROTAN 2002 Dispersant is added to the grind liquids (ensure that the total liquid volume
is at least twice the volume of the OROTAN 2002 Dispersant), then base can be added with
stirring until the pH is about 9. The pigment can then be added as usual. (Once the
approximate level of base to achieve pH 9.0 is determined, the base can be added to grind
liquids / OROTAN 2002 Dispersant mixture without measuring pH every time). Note that
mixing OROTAN 2002 Dispersant with other grind liquids before adding base ensures
adequate dilution, so that any viscosity increase on neutralization is minimized.

CAUTION: OROTAN 2002 Dispersant should not be exposed to "swelling solvents” such as
methyl CARBITOL™ Glycol Ether Solventwhile it is still in the emulsion form. The rapid
swelling can resultin gel formation. Adding methyl CARBITOL Glycol Ether Solvent after the
base is preferred to avoid this problem.
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Contact:

Australia /NZ ~ +61-3-9956-7500
South East Asia +65-6861-1077
Greater China ~ +86-21-3851-1000

Japan +81-3-5460-2150
Korea +82-10-5265-3736
India +91-22-6602-888 8
www.dow.com
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Before using this product, consult the Material Safety Data Sheet (MSDS)/Safety Data
Sheet (SDS) for details on product hazards, recommended handling precautions and
product storage.

Store products in tightly closed original containers at temperatures recommended on the
product label.

Dispose in accordance with all local, state (provincial) and federal regulations. Empty
containers may contain hazardous residues. This material and its container must be
disposed in a safe and legal manner.

Itis the user's responsibility to verify that treatment and disposal procedures comply with
local, state (provincial) and federal regulations. Contact your Dow Coating Materials
Technical Representative for more information.

Many countries within the Asia-Pacific require the registration of chemicals, either imported
or produced locally, prior to their commercial use. Violation of these regulations may lead to
substantial penalties imposed upon the user, the importer or manufacturer, and/or cessation
of supply. It isin your interests to ensure that all chemicals used by you are registered.

Dow does not supply unregistered products unless permitted under limited sampling
procedures as a precursor to registration.

Product availability and grades vary throughout the countries in Asia-Pacific. Please contact
your local Dow Coating Materials representative for further informationand samples.

Dow has a fundamental concern for all who make, distribute, and use its products, and for
the environment in which we live. This concern is the basis for our product stewardship
philosophy by which we assess the safety, health, and environmental information on our
products and then take appropriate steps to protect employee and public health and our
environment. The success of our product stewardship program rests with each and every
individual involved with Dow products - from the initial concept and research, to manufacture,
use, sale, disposal, and recycle of each product.

Dow strongly encourages its customers to review both their manufacturing processes and
their applications of Dow products from the standpoint of human health and environmental
quality to ensure that Dow products are not used in ways for which they are not intended or
tested. Dow personnel are available to answer your questions and to provide reasonable
technical support. Dow product literature, including safety data sheets, should be consulted
prior to use of Dow products. Current safety data sheets are available from Dow.

NOTICE: No freedom from infringement of any patent owned by Dow or others is to be inferred. Because use conditions and
applicable laws may differ from one location to anotherand may change with time, Customer is responsile for determining
whether products and the informationin this document are appropriate for Customer's use and for ensuring that Customer's
workplace and disposal practices arein compliance with applicable laws and other govemment enactments. The product shown
in this literature may not be available for sale and/or available in all geographies where Dow is represented. The claims mad e
may not have been approved for use inall countries. Dow assumes no obligation or liability for the information in this document
References to “Dow” or the “Company” meanthe Dow legal entity selling the products to Customer unless otherwise expressly
noted. NO WARRANTIES ARE GIVEN; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.
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