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Hallstar works collaboratively
with companies around

the world to deliver chemistry
solutions that enhance

next generation products.

HOW TO
SELECT A
PLASTICIZER

Difference between monomerics and polymerics:

Monomerics

typically provide excellent low
temperature performance, but may not
always be the most permanent choice
for more demanding applications that
require low volatility and migration. For
instance, if low temperature performance
is critical, one could choose between
DOS and DOZ. If, however, volatility
resistance is a secondary consideration,
review of the volatility data (weight
change percentage) will lead to another
selection: DIDA. Rarely will one find

an application that requires only a
single performance property; usually,
two or more performance parameters
must be met. This sometimes results

in a compromise when selecting a
plasticizer system.

Polymerics

are used to provide flexibility, softness
and lower modulus values, and can
maintain these characteristics after
exposure of the Polyvinyl Chloride (PVC)
compound to severe conditions or harsh
environments. Polymerics are more
permanent (stable) under extended,
high heat conditions and are less likely
to volatilize out of the compound than
are monomeric plasticizers. Polymeric
plasticizers are resistant to extraction by
solvents, oils and fluids, and they resist
migration to other polymer compounds
in contact with the PVC material. In short,
polymeric plasticizers provide greater
permanence than monomerics. Polymeric
and monomeric ester plasticizers can
often be blended together. This imparts
the best attributes of both classes,
resulting in optimal performance in the
end-use application.

The best way to select a plasticizer is to first determine what the critical
performance parameters are for the end-product application. Normally, one can
determine the two or three most necessary properties in their order of importance.
Some of these properties would include efficiency, low temperature, volatility and
extraction. Hallstar produces the industry’s widest selection of high performance
monomeric and polymeric ester plasticizers.



Monomeric Plasticizer Performance Summary

PLASTICIZER

The following are different
Industry a p ICatlonS and DIDA DOA  DOS  DOZ 810TM TOTM m

Original Physical Properties

L] L]
end uses for our plasticizers: Y Y N ) )
¢ 100% Modulus, psi 6.6 52 6.0 5.9 8.1 7.6 7.4 6.6 7.4 6.2
Elongation @ Break, % 380 410 380 385 385 375 405 375 375 390
Tensile Strength, MPa 13.5 12.6 12.9 12.9 15.2 14.8 15.9 14.3 15.0 14.0
Tensile Strength, psi 1950 1825 1875 1875 2200 2150 2300 2075 2025
BY INDUSTRY BY END USE Specific Gravity 1.161 1.167 1.158 1.160 1.195 1.198 1.191 1.195 1.200 1.200
Adhesives Automotive trim (interior and exterior) Low Temperature
. Brittle Point, °C -53 -53 -56 -56 -33 -23 -32 -29 -34 -30
Aerospace Belting
. T-45,000 psi, °C -46 -69 -69 -70 -64 -39 -40 -39 -42 -44
Appliances Decals
. - T-135,000 psi, °C 61 -85 -87 86 -86 49 52 -50 54
Automotive Decorative film and tape
Air Oven Aging, 3 Days @ 120°C
Caulks Food wrap ,
Tensile Change, % -1 * 9 7 -6 -2 -3 3 1 17
Coatmgs Gloves and boots Elongation Change, % -25 * 5 -27 -3 0 -1 -20 -20 -45
Construction Hose and tubing Weight Change, % 120 -340 70 140 10 09 33 63 83 -200
Hydrocarbon and chemical Instrument panels Immersion/Extraction, Percent Weight Change After:
Medical Pond and lake liners n-Hexane, 24hrs @ 23°C, DO 34 32 34 233 33 32 35 36 38 34
Packaging Rainwear 1% Soapy Water, 7d @ 90°C, DO -10 -25 7 -36 8 -1 -6 -11 -12 -15
Transmission and storage Refrigerator gaskets Cottonseed Oil, 24h @ 60°C 28 -29 28 -27 23 16 21 21 23 -19
Transportat|on Ro”ers Distilled Water, 24h @ 60°C, DO -1.9 -1.7 -1.8 -1.9 -0.8 -0!5 -1.1 -1.0 -0.7 0.6
ROOﬂhg membranes High Humidity, 9d @ 90°C, DO -4.1 -2.3 -1.4 -11.0 -1.1 -0.7 -1.0 -1 -0.8 -1.0
Tank linings *Samples too brittle to test
UphOlStery Recipe: Resin - 100 PPHR, Plasticizer - as indicated, Stabilizer - 2.5 PPHR, Paraplex® G-62 - 5.0 PPHR
Wall coverings Plasticizer shown is at 67 PPHR (40 percent) of total compound

. Plasthall® is a registered trademark of Hallstar.
Wire and cable Hekg




Polymeric Plasticizer Performance Summary

PLASTICIZER
Original Physical Properties
Hardness, pts. 65 70 70 75 79 87 82 79 77 78 74 75 74 73 70 71 71 77 79 84 72 70 70 74 70 72
100% Modulus, psi 850 1225 1375 1200 1350 1550 1500 1100 1250 1300 1200 1300 1050 1150 850 1330 1480 1550 1450 1550 1265 1125 1200 1375 1195 1075 850
Elongation @ Break, % 415 390 385 420 430 420 380 470 430 470 430 370 430 450 450 345 370 315 430 420 365 420 390 420 395 440
Tensile Strength, MPa 2300 2625 2600 2200 2550 2450 2550 2550 2450 2550 2450 2450 2350 2450 2300 2600 2775 2665 2650 2550 2665 2415 2500 2625 2525 2310 2575 2075 2100
Tensile Strength, psi 15.8 18.1 18.2 152 17.6 169 17.6 17.6 16.9 17.6 16.9 169 162 16.9 16.2 18 19.1 184 18.3 17.6 184 16.7 17.3 18.1 17.4 15.9 17.7 14.3 145
Specific Gravity 1.241 1.275 1.266 1.253 1.267 1.297 1.289 1.273 1.271 1.278 1.29 1.253 1.264 1.252 1.259 1.266 1.269 1.261 1.277 1.28 1.281 1.278 1.267 1.274 1.267 1.242 1.263 1.207 1.209
Low Temperature
Brittle Point, °C 12 6 -18 7 12 -13 -8 -15 -19 -14 11 -15 -15 12 12 7 5 -3 -10 17 -34
T-45,000 psi, °C -17 -13 -12 -14 -10 -10 -16 -16 17 11 -14 -18 -14 25 23 24 -3 -6 -3 NT -37
T-135,000 psi, °C -33 26 22 20 24 -18 -19 25 25 26 -19 21 27 -20 -34 -31 -33 -10 -13 -10 NT -46
Air Oven Aging, 3 days @ 136°C
Tensile Change, % n -4 8 -1 n -6 -10 -4 -2 -4 n -13 n -7 -5 -1 1 24 -6 5 rigid
Elongation Change, % -1 -7 -8 -10 -12 -6 -2 -2 -12 9 -7 3 9 -4 -4 9 -5 -5 -9 -19 rigid
Weight Change, % 2.6 0.8 1.0 -84 20 0.4 1.9 14 15 1.1 22 2.1 24 2.3 1.0 1.1 7.1 2.0 1.6 36 14 0.8 1.1 1.7 0.9 -13.0 280
Immersion/Extraction, Percent Weight Change After:
n-Hexane, 6.6 0.3 48 29 2.8 15 0.6 1.9 39 2.6 5.4 1.2 18 -34 0.7 24 0.2 -30 0.4 2.1 5.4 23 240 -310
24h @ 23°C, DO
;Z’g%%%}"@ée" -16.0 17.0 -11.0 20,0 -15.0 -16.0 1.0 11,0 210 90 65 5.1 6.3 5.2 12,0 8.4 122 33 110 14.0 59 98 8.4 19.0
gfﬁg”ggfg oil, 5.1 1.9 5.1 36 46 1.6 38 5.0 36 6.8 2.6 36 2.8 2.8 1.9 5.8 2.6 49 2.6 40 4.9 40 17.0 -16.0
ZDA{?%ESOY@% 08 2.4 07 25 1.1 1.3 08 -1.0 22 09 07 1.4 0.8
;‘ég(g g‘g‘,’g"dgé -84 5.0 77 30 46 27 05 45 04 04 07 10 04
Roll Spew E E E P P E E E P E E E E NT E
ABS Migration P P P F F F F P P
Polystyrene Migration P F G F F P P P
Nitrocellulose Migration P G P P F F G G F G F NT NT NT P

Formulation: Resin - 100 PPHR; Plasticizer - as indicated; Stabilizer - 2.5 PPHR; Paraplex® G-62 - 5.0 PPHR

Plasticizer shown is at 67 PPHR (40 percent) of total compound

Dioplex®, Paraplex® and Plasthall® are registered trademarks of Hallstar.

The test results have been color coded to
highlight the plasticizers most effective in
achieving specific property advantages,
with dark blue being best and yellow
being second best.

NT = Not Tested, E = Excellent, G = Good; F = Fair, P = Poor; DO = Dry Out




Phthalate Replacement Solutions for Polyvinyl Chloride (PVC)

Plasthall® PR-Series

PLASTHALL® PR-SERIES INFORMATION

PR-A217 PR-A200 PR-LCOA PR-A610
L : ® . : .
Hallstar.s innovative Plasthall' PR-Series As envwonm.ental and toxicity concerns Plasticzer Viscosity @ 25°C, cPs | 250 | 6| 950 52 63| 67 77| 57
of plasticizers is on the leading rise, the desire to remove phthalates - . .
. Original Physical Properties
edge of phthalate replacement from vinyl compounds around the globe
o , ) . ; : 100% Modulus, MPa 63 5 61 65 7.4 7.4 62 61
technology. The PR-Series is a full line is rapidly increasing. DOP (DEHP - Di-2-
. . : 200% Modulus, MPa 9.8 77 97 101 109 107 9.8 9.2
of commercially available phthalate ethylhexyl phthalate) first fell out of favor
replacements for use in all types of when it was required to be classified 300% Modulus, MPa 126 101 126 13 132 133 e e
polymer applications. These products as a potential carcinogen. The natural el Songin V7 L s 5 154 15 57 s S
meet or exceed the performance and progression for most compounders Elongation at Break, % 376 495 400 375 405 425 408
economic demands of the marketplace was to Di-isononyl phthalate (DINP) Hardness, Shore A, pts. 67 63 69 70 70 65 66
without the environmental problems. and Di-isodecyl phthalate (DIDP), Specific Gravity 1236 1207 1295 1223 12 1.191 12 1203
Some of these phthalate replacements and most recently, Di-2-propyl heptyl TgoC 27 2 296 411 NA NA 306 278
are eveglbased on 1Q0|percent ph;cjhalat.e (DPHP). IHowever, as he@lth Low Temperature Impact: Brittleness
renewa. e raw njaterlg streams. and environmental concerns continue Brittle Point, °C 7 T 5 Py u 2 5 20
Our philosophy is not just to offer a to grow, the use of phthalate esters as
. . . .. . Volatility Resistance, 3 days @ 136°C
phthalate alternative, but to provide our  a whole is declining, especially after the :
customers with products that will improve  European Union announced a ban on Tensie Strength, MPa 1> 178 152 160 102 170
physical properties. DEHP, BBP and DBP by 2015. Tensile Change, % 240 10 10 70 150
Elongation at Break, % 350.0 4180 3000 360.0 2850 1250
EXPLANATION OF TEST DATA Elongation Change, % -16.0 -20.0 -11.0 -42.0 -69.0
Retention of Elongation, % 93.0 84.0 80.0 89.0 58.0 31.0
On the adjacent page is a comparative The test results have been color coded to Hardness, Shore A, pts. 7.0 630 740 210 720 920
performance study in PVC. In this hlghhght the p!gshazers most effective in Hardness Change, pts. 100 20 10 70 20
study, Hallstar evaluated our phthalate achieving specific property advantages, — e 30 03 s o 200
alternatives Plasthall® PR-A200, PR-A217,  with dark blue being best and yellow | st ct.' orcont Weiht Chanae Af
. . mmersion/Extraction, Fercen el ange er:
PR-LCOA and PR-A610 versus industry being second best, so the user can ? ?
. . .. H b 0/
standard phthalates DOTP, DIDP, DINP quickly determine the plasticizers that 24h @ 23°C. DO -220 -38.0 -35.0 -280 -30.0
and DOP. The test recipe consists of 100  provide the best combination of physical Cottonseed O,
. ) . o Sronseec -17.0 230 210 1180 140
PPHR of calendaring grade PVC resin, properties for an application.
_ .- Distilled Water,
7.0 PPHR o(j a heavy m(—i‘ctalls fr.e(.e stabilizer oA @ S0°C. B 14 08 1.1 03 08
system, and 67 PPHR of p a§t|<:|zer. 1% Soapy Water, s o ‘0 - » s
Compounds were tested using our full 7d @ 90°C, DO ‘ ‘ ‘ ‘ ‘ ‘
batter Of PVC tests. Humid Environment,
y 94 @ 90°C DO 05 1.0 08 1.0 0.2 0.4

Formulation: PVC Resin K-65 - 100 PHR, Plasticizer Variable - 67.0 PHR, Stabilizer System, heavy metal free - 7.0 PHR

Plasthall® is a registered trademark of Hallstar.
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best combination of properties
for the application in question.
The Hallstar star next to the
arrow indicates the optimal

The image to the left illustrates
solution point.

models are generated as part
the optimized chemical

of the Paraplex Approach.
composition of a custom-
designed plasticizer with the



