Science.
v Applied to Life.”

3M™ Ceramic Microspheres

The shape
of thmgs
to come.

Superior fillers for architectural
paints and industrial coatings.




The start

of a better
finish.

Imagine flat painted surfaces that stay
looking like new, longer ... that have

a smooth finish and an even sheen ...
and are even easier to clean.

Designed to enhance performance
and durability in a variety of coatings
systems, particularly in architectural
paint, 3M™ Ceramic Microspheres
can provide formulators with an
important competitive edge. These
functional additives are engineered
to enhance consumer appeal while
helping manufacturers control costs
and improve processihg.



Formulate for success with
3M™Ceramic Microspheres

3M™Ceramic Microspheres are intrinsically hard,
uniquely-shaped fillers engineered to provide a number
of customer-pleasing properties — all while helping
paint and coating formulators reduce costs, enhance
durability and improve processability.

Because of their shape and particle size distribution,
3M ceramic microspheres enable lower resin demand
and lower viscosities without sacrificing filler loading.
In addition, the high strength and intrinsic hardness of
3M ceramic microspheres help make painted surfaces
more durable, to better resist scrubbing and burnishing.

From the interior of your home to industrial structures
exposed to the elements, 3M ceramic microspheres
can help add value to a variety of architectural and
industrial paints and coatings — helping manufacturers
formulate for success.

Properties
e Made of alkali alumino-silicate ceramic

e Higher strength than any other spherical filler/
extender (>60,000 psi crush strength)

e Intrinsically hard (Mohs scale 6)
e Chemically inert, no crystalline silica

e UV transparent down to 250 nm

What does it mean for you?

e Improve viscosity control
e Enhance paint performance and longevity

e Enhanced packing and higher filler loading to help
reduce costs

e Increase solids and reduce resin demand while
maintaining desired properties

e May allow formulations with lower volatile organic
compounds (VOCs)




Better
performance

in the mix.

The benefits of 3M™ Ceramic !
Microspheres come
from their high strength,

Improve flow

Unlike many irregularly shaped fillers, the smooth
shape of 3M™ Ceramic Microspheres allows

hardness, unique shape and them to move more freely for lower viscosity and
particle size distribution. improved flow.

These properties allow for

tighter packing for lower Reduce resin demand

resin demand and easier
application. The ceramic
composition provides
additional strength for
durability and scrubbability.

With their low surface area to volume ratio,

3M ceramic microspheres can help reduce resin
demand and increase volume loading capacity.
Smaller particles help fill voids between larger ones
for high packing density.

Manage VOC (volatile
organic compound) levels

Volatile organic compounds (VOCs) can be emitted
in the application and cure of solvent-based paints
and coatings. By allowing higher solids and lower
resin demand, 3M ceramic microspheres may help
formulators meet the increased consumer demand
for low-VOC formulations.



Add burnish resistance
and scrub resistance

The high hardness level and smooth, unique
shape of 3M™Ceramic Microspheres
contribute to increased burnish resistance.
With ordinary fillers, soft or jagged particles
on the surface more often break or wear away.
3M ceramic microspheres help surfaces
maintain their appearance longer to save the
time and cost of touch-ups or repainting.

Enhance gloss control

e

=

Incorporating higher levels of

3M ceramic microspheres can help
incrementally lower gloss levels without
significantly increasing viscosity in many
applications. 3M ceramic microspheres can
help formulators balance gloss and other
properties to achieve optimal performance.

Provide exterior durability

Tight particle packing, combined with high
hardness, creates a durable, low-permeation
barrier against the weather.

Enable UV curing

To help improve productivity and depth of
cure for UV-curable coatings, 3M ceramic
microspheres are UV transparent to 250nm.
The microspheres allow transmission of the
UV energy through the coating.

Simplify mixing

With high compression strength, 3M ceramic
microspheres can be added during the
standard grind. For optimum dispersion, sand,
ball and roll mills are preferred.

No crystalline silica

3M ceramic microspheres are solid particles
and contain no detectable crystalline silica
as determined by x-ray diffraction

(XRD) technology.



Application Benefits

Architectural Industrial Primers Mastics, grouts
coatings coatings .

e Higher volume e Improved rheology
e Durability e Durability solids e Higher loading
e Scrubbability e Lower film e Cost reduction e Durability
e Higher PVC permeability e Reduced shrinkage
e Improved burnish e High loading with UV-cured

resistance low viscosity coatings

e Uniformity of sheen e Reduced VOC

e Improved hardness 2 Al e g Tty

low viscosity

e Gloss control .
e Cost reduction

e Sprayability
e Cost reduction

[ J
Improved production
Grados of M- Coramic icrospheres ESS——Sw

T H Particle

rue egman Size* 5 . .

Density?| Grind? Color®* | Comments | Application Ideas
90th%

Finest 3M
product, least

W-210 | >60,000 24 7 12 white | gloss reduction
of any white
grade

Light colored and
thin film coatings

Burnish-resistant
wall and house

el ez paints, most light-

W-410 | >60,000 25 6 21 white

elicien colored industrial and
maintenance products
Maintenance paints

325 mesh, thicker than 2 mils,

most gloss low gloss paints

W-610 | >60,000 | 25 3+ 32 white | reduction 9'0ss paints,

adhesives

of any 3M .

. and decorative

white grade .

flooring

'90% survival,psi  2g/cc  *ASTM D12-10  * Microns by volume ° Unaided eye



Other 3M™ Microspheres
for specialty coatings

3M™Ceramic Microspheres are one in a family of

3M microspheres. Low-density 3M™ Glass Bubbles
offer enhancements for specialty applications such as
high-build/low-slump coatings, solar reflective roof
coatings and lower thermally conductive finishes.

For dispersal, use low shear mixing equipment and add
during the let-down stage.

...enhanced performance

Grades of 3M" Glass Bubbles

Not for Specification Purposes Product Characteristics Overview

18 | white

"psi 2% 3g/cc 4 D50 (microns by volume) 5 Unaided eye

* For airless spray applications or processes which are subjected to higher shear, we
recomend a glass bubble product with a minimum crush strength of 3000 psi.

7 3M™Ceramic Microspheres



Formulators and manufacturers around the
world rely on 3M paint additive technologies
to help enhance performance, reduce costs
and add more customer-pleasing properties

G I o ba I s U p po rt to a broad range of architectural and

industrial paints and coatings. Reduce resin

fo r you r busi ness demand, protect against stains and abrasion,

improve surface finish and much more with
3M™Additives for Paints and Coatings.

For more information about 3M™ Ceramic
Microspheres, including formulation
assistance, contact your 3M technical
representative.

Warranty, Limited Remedy, and Disclaimer: Many factors beyond 3M’s control and uniquely within user’s knowledge and control can affect the use
and performance of a 3M product in a particular application. User is solely responsible for evaluating the 3M product and determining whether it is fit
for a particular purpose and suitable for user’s method of application. User is solely responsible for evaluating third party intellectual property rights
and for ensuring that user’s use of 3M product does not violate any third party intellectual property rights. Unless a different warranty is specifically
stated in the applicable product literature or packaging insert, 3M warrants that each 3M product meets the applicable 3M product specification at
the time 3M ships the product. 3M MAKES NO OTHER WARRANTIES OR CONDITIONS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED
TO, ANY IMPLIED WARRANTY OR CONDITION OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR ANY IMPLIED WARRANTY
OF NON-INFRINGEMENT OR ANY IMPLIED WARRANTY OR CONDITION ARISING OUT OF A COURSE OF DEALING, CUSTOM OR USAGE OF
TRADE. If the 3M product does not conform to this warranty, then the sole and exclusive remedy is, at 3M’s option, replacement of the 3M product or
refund of the purchase price.

Limitation of Liability: Except where prohibited by law, 3M will not be liable for any loss or damages arising from the 3M product, whether direct,
indirect, special, incidental or consequential, regardless of the legal theory asserted, including warranty, contract, negligence or strict liability.

Technical Information: Technical information, recommendations, and other statements contained in this document or provided by 3M personnel are
based on tests or experience that 3M believes are reliable, but the accuracy or completeness of such information is not guaranteed. Such information
is intended for persons with knowledge and technical skills sufficient to assess and apply their own informed judgment to the information. No license
under any 3M or third party intellectual property rights is granted or implied with this information.
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