EASTVIAN

Lower PVC formulation costs

with Eastman TXIB" formulation additive

Manufacturers of PVC plastisols are constantly looking for
ways to reduce costs. One of the most common ways to
reduce formulation cost is the addition of a filler, mainly
calcium carbonate. However, the addition of a filler can
increase the plastisol’s viscosity above that which is desired
for proper processing. Eastman TXIB™ formulation additive
can significantly lower the viscosity of the plastisol when
substituted for a portion of the primary plasticizer. Thus,
the addition of the filler along with the correct amount

of Eastman TXIB can reduce the overall formulation cost
while holding the viscosity at the desired level.



Formulations

Plastisol formulations were created using PVC dispersion resin, a primary general-purpose plasticizer
(Eastman 168™ non-phthalate plasticizer), a mixed-metal heat stabilizer, Eastman TXIB™ formulation
additive, and calcium carbonate filler (see Table 1). The formulations listed were based on a design
of experiment (DOE) used to determine the effects of Eastman TXIB substitution and filler addition.
Tests 2, 4, and 6 were replicates of the center point of the DOE.

Formulations were mixed on a paddle-type mixer for 25 minutes and then deaerated for 10 minutes.
The plastisols were then acclimated to 25°C in a constant-temperature bath for 1 hour. Brookfield
viscosity was checked at 20 rpm with a #4 spindle. Viscosity measurements were obtained and
statistical methods applied to determine the ratio of filler to Eastman TXIB required to maintain the

viscosity in Test 1 (Figure 1).

Formulation cost benefit

Substituting Eastman TXIB formulation additive for some general-purpose plasticizers, along with the
addition of the filler, can reduce plastisol formulation costs.

Table 1 Plastisol formulations reported in parts per hundred resin (phr)

Material Test1 | Test2 | Test3 | Test4 | Test5 | Test6 | Test7
Z:/ SaT:? :%ﬂy mer dispersion resin 100 100 100 100 100 100 100
Eastman 168 plasticizer® 50 45 40 45 50 45 40
Akcrostab® LT 4798 heat stabilizer® 3 3 3 3 3 3 3
Eastman TXIB formulation additive® 0 5 10 5 0 5 10
Hubercarb® 325 calcium carbonate? 0 20 0 20 40 20 40

a0ccidental Chemical Corporation ®Fastman Chemical Company “Valtris Specialty Chemicals 4).M. Huber Corporation

Figure 1 Eastman TXIB formulation additive:
Filler ratios required to maintain
equivalent viscosity
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Effects of Eastman TXIB
formulation additive and
filler on physical properties

Samples of the plastisols made in Table 1 were fused into vinyl
sheets for analysis of physical properties, including tensile
strength at break, tensile strength at 100% elongation, total
elongation, hardness, and specific gravity. Substitution of
Eastman TXIB for a portion of the general-purpose plasticizer
in all cases showed negligible changes in plasticizing effect.
Introduction of the filler into these formulations did change
each of the properties. As calcium carbonate levels increased,
the tensile strength and elongation properties all decreased,
while hardness and specific gravity increased. See Figures 2—6
to observe the changes.

Figure 2 Tensile strength (psi) vs. filler level (phr)
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Figure 3 Tensile strength (100% elongation)
vs. filler level (phr)
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Figure 4 Total elongation (%) vs. filler level (phr)
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Figure 5 Shore A hardness vs. filler level (phr)
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calcium carbonate fillers can reduce formulation cost
while maintaining the required process viscosity. The
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substitution of TXIB did not diminish the plasticizer
efficiency. The addition of a filler affects many of
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the physical properties, including tensile strength,
elongation, hardness, and specific gravity.
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Figure 6 Specific gravity vs. filler level (phr)
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of Eastman TXIB™ formulation additive,
call your Eastman representative today or
visit www.EastmanPlasticizers.com.
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The results of insight-
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Although the information and recommendations set forth herein are presented in good faith, Eastman Chemical
Company ("Eastman”) and its subsidiaries make no representations or warranties as to the completeness or
accuracy thereof. You must make your own determination of its suitability and completeness for your own use,

for the protection of the environment, and for the health and safety of your employees and purchasers of your
products. Nothing contained herein is to be construed as a recommendation to use any product, process, equipment,
or formulation in conflict with any patent, and we make no representations or warranties, express or implied,

that the use thereof will not infringe any patent. NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS

OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR OF ANY OTHER NATURE ARE
MADE HEREUNDER WITH RESPECT TO INFORMATION OR THE PRODUCT TO WHICH INFORMATION REFERS
AND NOTHING HEREIN WAIVES ANY OF THE SELLER'S CONDITIONS OF SALE.

Safety Data Sheets providing safety precautions that should be observed when handling and storing our products
are available online or by request. You should obtain and review available material safety information before
handling our products. If any materials mentioned are not our products, appropriate industrial hygiene and other
safety precautions recommended by their manufacturers should be observed.

© 2017 Eastman. Eastman brands referenced herein are trademarks of Eastman or one of its subsidiaries or are
being used under license. The ® symbol denotes registered trademark status in the U.S.; marks may also be
registered internationally. Non-Eastman brands referenced herein are trademarks of their respective owners.
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