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Faster Processing of High
Performance Silica Compounds

+ Congresso
Brasileirode
Tecnologia
daBorracha

New Tire Labeling
for Wet Traction Rolling Resistance

> European Union B .
— EC 1222/2009 (q, .{@;

— Passenger tire Wet and RR labeling begins
in November 2012
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Presentation Outline

— Introduce new Struktol Dispersant Lineup

— Demonstrate performance using two
technologies that improve the Wet vs RR

Product Information

HT 207 HT 276 JV46 F ZB49

Zinc free lubricant Modified zinc soap Polar lubricant Polar lubricant

Produced in Produced in

Produced in Stow, Produced in Stow,
Hamburg, Germany | Hamburg, Germany Ohio Ohio
C

Drop Point = 65°C 100°C 85°C 105°

ViscosITY MaAx Viscosity
REDUCTION REDUCTION

Viscosity ViscosITY
REDUCTION REDUCTION

FAST CURE TIMES LONG SCORCH MODERATE Low STIFFNESS

SAFETY SCORCH SAFETY REDUCTION IN
LESs SCORCH CURED PRODUCT
SAFETY THAN
OTHER PRODUCTS TAN d TAN IMPROVES SILANE-
REDUCTION REDUCTION POLYMER
MAX TAN &

CROSSLINKING
REDUCTION IN ESPECIALLY

SSBR USEFUL WITH NR

MAX TAN O
REDUCTION IN NR




INGREDIENT

Total phr

MIX

268.7

274.7

274.7

274.7

STAGE CONTROL HT207 HT276 ZB49 JV46F

274.7
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Mix Procedure for 100phr
Zeosil® Premium 200MP Recipe

CONTROL

WITH STRUKTOL ADDITIVE

First pass mix spec: 75 rpm (65% fill)
UPSIDE DOWN MIX PROCEDURE
REDUCE ROTOR SPEED AT 140C
Dump at 300 seconds

First pass mix spec: 75 rpm (65% fill)
UPSIDE DOWN MIX PROCEDURE
REDUCE ROTOR SPEED AT 140C
Dump at 300 seconds

Second pass mix spec: 75rpm (65% fill)
UPSIDE DOWN MIX PROCEDURE
REDUCE ROTOR SPEED AT 140C

Dump at 300 seconds

Second pass mix spec: 75rpm (65% fill)
UPSIDE DOWN MIX PROCEDURE
REDUCE ROTOR SPEED AT 140C

ADD ZNO, AND 6PPD AT 140C

Dump at 300 seconds

Third pass mix spec: 75rpm (65% fill)
UPSIDE DOWN MIX PROCEDURE
REDUCE ROTOR SPEED AT 140C

ADD ZNO, AND 6PPD AT 140C

Dump at 300 seconds

NO THIRD PASS UTILIZED

Final pass mix spec: 50 rpm (60% fill)
ADD MB AND CURATIVES, MIX TO 105C

Final pass mix spec: 50 rpm (60% fill)
ADD MB AND CURATIVES, MIX TO 105C

total silica = 100 phr /0.41 kW-hr

N

total silica = 100 phr /0.14 kW-hr
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Payne Effect after Each Mix Stage

3000

=&—50phr silica (PASS 1)

2500 —=—80phr silica (PASS 2)

—#—100phr silica (PASS 3)

2000 \ —e—100phrsilica (FINAL) |
L
00 l\'\_ I
‘\\

Pa)

MIXING VISCOSITY PROFILE

1400

= 1200 100 phr

(-9
= 1000

RPA Strain Sweep . &
X

C

800

600

50 phr
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3-Pass Mixing of Compounds with ZB49
PASS #1 PASS #2

total silica = 50 phr / energy = 0.35 kW-hr total silica = 50 phr / energy = 0.36 kW-hr

35% Savings in Mix Energy

total silica = 50 phr / energy = 0.12 kW-hr

VISCOSITY PROFILE with PROCESS AIDS

160

M 50 phr
80 phr

» 2nd pass Mooney of 10

control over 120 MS 1+4 g 120 = 100 phr
» All process aid batches S 100 W FINAL

give lower 2" pass
viscosity (even with higher
silica loading)

MS 1+4 (




DISPERSION KINETICS®

Control Batch

Z=64%

Control

HT207

HT276

JVA6F

DISPERSION KINETICS

Z=45% Z=64% Z=83% Z=8%%
- N/A -
Z2=83% Z2=94%

- N/A

Z2=61% Z=84% Z=94%

N/A
Z=64% 2=79%%
- N/A
Z=84% Z=93%
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MDR CURING RESULTS
30
160°C/ 1° arc / 100 cpm
25 -
E 20 - /—Lontrol
2 —HT207
s —JV46F
- 15
w —7ZB49
-/ —HT276
~+ Unusual increase in beginning of 200MP cures
+ Stems from silica aglommeration when rubber is
5 first heated ‘ :

0 5 10 15 20
Cure Time (mins)

CURING SUMMARY




COMPOUND PERFORMANCE

TEST PARAMETER

CONTROL

Mooney Scorch t5 @125C
Spiral Mold Flow @ 160C (g)

11.7
1.29
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Nonfunct.

4-Pass Mixing of Functional SSBR

Functional

MIX SSBR SSBR
INGREDIENT STAGE Control Control HT207 HT276 zZBa9 JVA6F
JSR HPR350 80 - 80 80 80 80
Buna VSL 5025-2 HM (o] 110 o o (o] o
Lanxess CB24 20 20 20 20 20 20
Zeosil 1165MP 50 50 50 50 50 50
Stearic Acid 1 1 1 1 1 1
TDAE Process Oil 1 20 5 20 20 20 20
Struktol SCA985 4 4 4 4 4 4
Stearic Acid 1 1 1 1 1 1
N330 8 8 8 8 8 8
Struktol HT207 o o 3 o o o)
Struktol HT276 o o) o) 3 [e] o
Struktol ZB49 o (o] o o 3 (o]
Struktol JV46F (o] o o o o 3
Zeosil 1165MP 30 30 50 50 50 50
TDAE Process Oil 20 5 20 20 20 20
Struktol SCA985 2.4 2.4 4 4 4 4
Struktol HT207 o [o] 3 (o] (o] [o]
Struktol HT276 2 (o) o o) 3 [e] o
Struktol ZB49 o o o o 3 o
Struktol JV46F o] o o o o 3
AOz Wax (o] [o] 1.5 1.5 1.5 1.5
Zno o (o) 2.5 2.5 2.5 2.5
BPPD (o] o 2 2 2 2
Zeosil 1165MP 20 20
Struktol SCA985 1.6 1.6
A= Wax 3 s NOT INCLUDED
B6PPD 4 2
cBS 2.2 2.2 2.2 2.2 2.2 2.2
DPG FI NA 2 2 2 2 2 2
Sulfur 1.5 1.5 1.5 1.5 1.5 1.5
275.7 275.7 275.7 275.7

MIXER PHOTOS - PASS #1
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MIXER PHOTOS - PASS #2

MIXER PHOTOS — PASS #3
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VISCOSITY AFTER EACH MIX PASS

RPA G* 15% @ 100C MS 1+4 (100C)

100

M 50 phr
m80phr [
M 100 phr |
M FINAL

m50phr |

M 80 phr

H 100 phr

H FINAL

Dispergrader Z-Values

Compound PASS #1 | PASS #2 |PASS #3| FINAL
FUNCTIONAL CONTROL 76% 73% 88% 96%
NONFUNCTIONAL CONTROL 65% 83% 94%
6phr HT207 80% 94%
6phr HT276 81% N/A 92%
6phr ZB49 79% N/A
6phr JVA6F 81% N/A
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Garvey Die Extrusions

e All zones of extruder barrel maintained at 125C
* Screw speed = 60 RPM

NO PROCESS AID - NONFUNCTIONAL POLYMER

NO PROCESS AID — FUNCTIONAL POLYMER

MDR Curing Behavior

160°C /100 cpm /1° arc
25 H

20 A

——Nonfunctional CTRL

——Functional CTRL
HT207
—JV46F
—1ZB49
—HT276

10
Cure Time (mins)
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COMPOUND PERFORMANCE

Functional [Nonfunct.

TEST PARAMETER SSBR SSBR | HT207 | HT276 | ZB49 | JV46F
Mooney Scorch t5 @125C 15.7 13.1 30 56.3 46.5 | 42.7
Spiral Mold Flow @ 160C (g) 1.48 1.47 1.73 1.80 1.78 1.73
Tensile (MPa) 14.8 12.6 17.9 17.1 17.8 18.1

i 316 224 378 382 393 408

72 74 73 69 71 68

173 188 137 163 148 138

31 31 37.6 38.7 38.5 37.4
2.10 2.29 1.61 1.60 1.83 1.63
0.204 0.209
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CONCLUSIONS

» Asilica loading of 100 phr is easily achieved when a
Struktol silica dispersant is incorporated into the recipe.

* A mixing time and energy savings of 30-35% is obtained
with dispersant use.
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