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DEBUNKING CONVENTIONAL WISDOM: HOW HIGH-QUALITY TIO, ACTUALLY REDUCES OVERALL PAINT COSTS

Contrary to what many have been
told, high-quality TiO.'s impact on

overall paint costs is more nuanced
than you'd think.

We all know that TiO, quality impacts appearance and
performance, and that it's also a key driver in costs.
But the effect of TiO, pigment on paint cost is more
complex than simply the price of the TiO..

Paint formulators today have more choice than ever
before when it comes to the quality of pigment they
select. Above all, formulators need to produce a quality
paint. Whether it be applying a coating durable enough
to protect a bridge, wind turbine, or other piece of
industrial equipment, or requiring complete opacity
when painting over dark colors or stains in a residential
home, formulators need to know their paints will stand
up to the job. Especially as many industrial applications
are demanding greater efficiency via longer-lasting,
more durable coatings that increase the length of
service, quality is of critical importance.

Formulators also need to keep expenses in check. The
growing availability of lower-cost TiO, has presented
many formulators with a quick way to decrease the
upfront expenses when creating a paint.

Producers of these bargain pigments offer a
seemingly compelling proposition to formulators in
the form of lower prices. If the ultimate goal for the
paint formulator is to lower overall costs, selecting
lower-quality TiO, may seem like an easy and simple
way to do so.

However, the truth of the matter is that these bargain
pigments are not actually a good bargain.

Despite the lower upfront prices, using low-
quality TiO, can actually end up costing
formulators more in the long run. When
formulators take a closer look, it becomes clear
that it makes more financial sense to choose

higher-quality TiO, most of the time.
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Here are the three of the biggest reasons why:

Reason 1: Using higher quantities of bargain

TiO, cannot overcome quality shortfalls
The quality of TiO= used is critical in determining
a paint’s total opacity, and it's no secret that
lower-quality pigments produce paints with lower
levels of opacity. Many producers of bargain
pigments often tell formulators that these opacity
shortfalls can be overcome by simply adding in a
higher quantity of lower-quality pigment. When
formulators are approached with a 10% cost
savings on a pigment that produces a paint with
5% less opacity, it can seem on the surface that
they're receiving a good deal.

However, despite what many formulators may have
been told, simply adding 5% more TiO, does not
increase light scattering by 5%, and it can be the
case that using higher quantities of lower-quality
TiO, physically cannot make up the difference

in opacity. In other words, there is no amount of
bargain TiO, that can achieve the same level of
light scattering as high-quality TiO, can. In fact,
as the graphic demonstrates below, the opacity
benefit of TiO, decreases as TiO, levels increase,
and there is an upper limit where adding too much
TiO, can even become detrimental to the overall
light scattering power of the paint. In such cases,
the only way to achieve complete opacity is to
increase the thickness of the paint film.
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These quality shortfalls eventually translate to higher
overall costs. When using a paint with a lower overall
light scattering power derived from low-quality TiO,,
more paint will be required to cover the surface of the
substrate with complete opacity. When more paint is
required for a job, the formulator will need to factor

in the additional resins, solvents, additives, and other
materials that will drive up the overall cost. In some
cases, this will also require an additional coat to be
applied, which add cost to the paint user.

Most of the time, formulators can spare themselves
the extra materials and energy costs required to make
a greater amount of lower quality paint, along with

the headaches associated with doing so, and instead
produce a higher-quality paint from the start that will
end up costing less in the end.

Reason 2: When toned for the same
brightness, using high-quality TiO, almost
always leads to a less costly outcome

There are two factors that contribute to a paint’s total
opacity: its ability to scatter light and absorb light. Light
scattering involves light rays being deviated from their
straight pathway when they hit an obstacle, such as
TiO,. As aresult, more light bounces out of the film,
and back to the eye, before penetrating deeply enough
to strike the substrate. Light absorption involves light
rays being absorbed and converted into energy, thus
stopping the light from returning to the eye. The sum
of both light scattering and light absorption is what
determines a paint's total opacity.

Low-quality TiO, has worse light scattering than its
higher-quality counterpart. Paint using low-quality
TiO, is able to overcome some of this light scattering
deficiency due to the pigment's tendency to have
colored impurities, which absorb some light. Due to its
higher levels of light absorption, replacing high-quality
TiO, with lower-quality TiO, can occur with little or no
change in total opacity.
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However, this does not mean that the lower-quality
pigment performs identically to the original pigment.
Instead, we find that low-quality pigments produce
paints that are slightly darker in color due to impurities.
This means that while the low-quality TiO, paint is as
opaque as the high-quality TiO, paint, it is also less
bright in appearance.

If this lower brightness is acceptable for the job and the
formulator is more focused on containing costs than
producing the brightest white paint possible, then one
must consider what would happen if the high-quality
TiO, paint was toned to the same brightness. In doing
s0, a significant increase in opacity can be achieved at a
lower overall cost, understanding that less paint would
be required to cover the surface of the substrate with
complete opacity.

Exploring brightness, opacity, and cost

through an example

This effect is best understood through the exploration
of a theoretical case study. As an example, consider
the optical characteristics - brightness and opacity -
of three related paints. Paint A is the incumbent paint
made with a high-quality TiO,,. Paint B is identical to
Paint A except the TiO, has been replaced on an equal
basis with a lower-quality pigment that costs 5% less
than the incumbent pigment. Drawdowns are made of
both paints and the optical parameters measured in
the visual on page 6.

As can be seen from the Roo and spread rate values,
Paint B is less bright than Paint A but has the same
opacity. The SX (total light scattering) and KX (total
absorption) values calculated from the reflectance
measurements confirm that this reformulation reduces
light scattering but increases light absorption. We can
therefore decrease the TiO, pigment cost of the paint
by 5% while maintaining opacity. Since TiO,, costs can
be as high as 40% of the total raw materials cost of

a paint, this exchange could decrease total ingredient
costs of the paint by as much as 2%.
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If the slightly lower brightness of Paint B is
acceptable, then the formulator should consider
Paint C, which is simply a modification of Paint A to
which carbon black toner has been added to give it
the same brightness as Paint B. This modification
does not change the light scattering strength

of the paint (SX) but increases the absorption
strength (KX). Paint C differs from Paint B, then,

in two important ways - stronger light scattering

and stronger absorption - both of which increase

opacity. As can be seen in the visual on the following
page, this increases the spread rate by over 8%.

As calculated above, Paint B provides a total
ingredient cost savings of 2% compared to Paint A.
However, because Paint C is 8% more opaque than
Paint A (and Paint B), it decreases the cost of coverage
($/m2) by 8%. The greater savings, then, is to maintain
the high-quality pigment but to tone the paint to
match the lower brightness of paint made with the
low-quality pigment. Looked at differently, we can say
that Paint B costs less on a gallon basis but more on a
coverage basis.




REDUCE PAINT COST OVER TIME: A CASE STUDY

Paint B has a lower quality pigment that costs 5% less than high-quality Ti-Pure™ TiO. (Paint A). However,
Paint B only saves 2% on total ingredient cost when TiO: is 40% of ingredient cost.

The following will explain how you can achieve even greater cost savings using high quality TiO-.

PAINTA PAINT B PAINTC
INCUMBENT HIGH QUALITY TiO= LOW QUALITY TiOz HIGH QUALITY TiO2 + CARBON BLACK

BRIGHTNESS (R«)

0.880 0.866 0.866

Paint C uses high quality TiOz that has been toned with carbon black to produce the same brightness as Paint B.
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Paint C differs from Paint B in two important ways, both of which contribute to improved coverage - stronger
scattering and stronger absorption.

SPREAD RATE: 9.21 SPREAD RATE: 9.20 SPREAD RATE: 9.97

The stronger scattering and absorption in Paint C increase opacity, giving it an 8% higher spread rate
over Paint A and Paint B.

FINDINGS

Paint A is uniquely bright, Paint B provides a 2% decrease Paint C provides an 8%
allowing the widest color range in the cost of coverage ($/m°) decrease in the cost of

and most flexibility. If a lower compared to Paint A. coverage ($/m°) compared to
brightness is acceptable, Paint Paint A, and a 6% decrease
B and C serve as alternatives, compared to Paint B.

with Paint C providing the
greatest value.

Achieve greater savings by using a high-quality pigment toned to the require
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Reason 3: Greater dispersibility of

high-quality TiO, lowers energy costs
Additional cost savings from using high-quality TiO,, can
also be realized during paint formulation. By using the
highest-quality TiO, grades, formulators can lower the
amount of dispersant needed in formulation because
dispersant binds more efficiently to the surfaces of

the high-quality pigment. In addition, high-quality TiO,
enables a faster, lower energy grind because of its
enhanced wettability and lower dispersant demand.

On top of reduced material costs by requiring less
dispersant per can, this reduction in grind time and the
possible elimination of unneeded milling operations can
lower the energy costs needed to produce the paint.

Through its advantages of more rapid grind-in,
potentially fewer grind steps, and flexibility to be
formulated at higher solids grind base, high-quality
TiO, also offers an extremely cost-effective means
of increasing capacity at rate restricted coatings
manufacturing facilities.

Ad(ditionally, there are other benefits to using less
dispersant that affect the quality of the paint. For example,
paints that use less dispersant tend to produce films with

less water sensitivity, stronger adhesion to substrates,
lower hardness, and greater resistance to

humidity. As a result, these paints will
require less touchups and can
help extend the life of the
underlying asset.
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Calculating total cost is a nuanced equation
There are many factors to account for when selecting
a TiO, grade for paint formulation. While the lower
upfront prices of bargain pigments can be extremely
tempting to procurement professionals and paint
formulators, most of the time it makes more financial
sense to go with the higher-quality TiO,.. Especially
when the end goal is to produce a high-quality paint
that meets the increasingly demanding requirements
of today's industrial and architectural applications,
formulators can save themselves headaches and
unforeseen expenses down the line by going with the
higher-quality pigment from the start.

Calculating the end impact of TiO, quality on the
overall cost of the paint requires some critical
thinking, but is a worthwhile exercise for paint
formulators attempting to create the highest-
quality paints at the lowest possible costs.

For this reason, it is important to work with a TiO,
supplier that understands the unique products a
formulator is producing and the various materials
and steps required to create them. With this intimate
knowledge, material suppliers can help formulators
make the best decisions that will meet the needs of

their end customers.




About Ti-Pure™ Titanium
Dioxide from Chemours

Ti-Pure™ titanium dioxide (TiOz) from Chemours
strives to make the world brighter, more durable,
and efficient by tackling some of society's greatest
challenges through TiOz innovation and reliability.
For nearly a century, we have produced and
delivered high-quality TiO= for customers around
the globe in coatings, plastics, and laminates
applications. Guided by industry-leading innovation,
technical expertise, and continued collaboration,
we're committed to moving our customers and our

planet forward.

Watch a short video to learn more.

Paints that contain
Ti-Pure™ offer:

Better Processability: High-quality Ti-Pure™ TiO,
pigments ensure consistency from batch to batch.

Superior Hiding Power: Creating brighter brights and
whiter whites, Ti-Pure™ increases hiding power for
uniform, one-coat coverage without needing to prime.

Ease of Application: With fewer drips, smoother brush
strokes, and faster drying times, Ti-Pure™ pigments
boost paints' productivity.

Uncompromising Endurance: The UV protection
afforded by Ti-Pure™ leaves a durable, washable
surface that resists fading, cracking, and discoloration
over time.

e For more information, visit tipure.com or contact us at tipure.com/en/contact-us.

The information set forth herein is furnished free of charge and based on technical data that Chemours believes to be reliable. Chemours makes no warranties, expressed or implied, and assumes no liability in connection with any
use of this information. Nothing herein is to be taken as a license to operate under or a recommendation to infringe on any patents or trademarks.

©2022 The Chemours Company FC, LLC. Chemours and any associated logos are trademarks or copyrights of The Chemours Company FC, LLC. Chemours™ and the Chemours logo are trademarks of The Chemours Company.
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