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Vistalon 1703P EPDM for a New Generation
of Medium Voltage Cable Insulation

Vistalon 1703P is the first in a new generation of ExxonMobil Chemical EP(D)M rubbers utilizing a
new diene, Vinyl Norbornene (VNB). VNB is an isomer of ENB (Ethylidene Norbornene) commonly
used as the diene in EPDM. However, the pendant vinyl group in VNB has the tendency to incor-
porate in the polymer chain leading to uncontrolled polymerization and gelation.

A recent breakthrough at ExxonMobil Chemical has made it possible to overcome this limitation.
A proprietary polymerization process allows the incorporation of significant amounts of VNB
without gelation.

Vistalon 1703P contains about 0.9 wt % of VNB. This diene level is about twenty to thirty percent
of the diene content in the EP(D)M currently used in the wire and cable industry.
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Lower Viscosity at High Shear Rates
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Comparison of VNB and Hexadiene Compounds (60 phr Clay) — Physical Properties
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Comparison of VNB and Hexadiene Compounds (60 phr Clay) — Processability
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Comparison of VNB and ENB Compounds (60 phr Clay) — Processability
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Easy processing

Vistalon 1703P makes wire and cable compounds easy to process, resulting in:

« High throughput at a given extruder RPM

e Low die pressure at a given throughput

* Smooth surface with low adhesion to the insulation shield for ease of stripping

« Potential to lower filler loading without melt fracture resulting in lower power loss.
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High crosslink density tailored for continuous vulcanization

Use of VNB as the diene in Vistalon 1703P leads to high crosslink density and fast cure rate at
a fixed diene and peroxide level (Vistalon 1703P is not sulfur curable), when compared to other
dienes in use today.

The fast cure rate is especially advantageous in the continuous vulcanization (CV) extrusion of
cable insulation. In CV, there is a need to match high extrusion throughput with fast cure devel-
opment to maximize cost effectiveness.

The high crosslink density is advantageous for good electrical properties but physical properties,
such as elongation to break, can be adversely affected. Therefore it is important to optimize the
peroxide level to obtain the right balance between crosslink density and good physical properties.
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Extrudate Appearance - 45 phr Clay
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Excellent heat aging
The low diene content of Vistalon 1703P combined with the need for lower curative levels leads
to exceptional retention of physical properties even after prolonged aging at 150°C.

Heat Aging of Heat Aging of
Electrical Compounds (150°C) Electrical Compounds (121°C)
60 phr clay 60 phr clay

< g 0 o g 5

29 29
g T?s o3 0 -

S = -20 0=
3 € 8
S S 20

& -40 g8 -5
25 25
o £ o £

w2 -60 w210

-80 -15

-100 20

7 14 28
Time (Days) .25
7 14 28
Time (Days)
M Hexadine W ENB M VNB Bl Hexadine W ENB [ VNB

©2000 ExxonMobil. The user may forward, distribute, and/or photocopy this copyrighted document only if unaltered and complete, including all of its headers, footers, dis-
claimers, and other information. You may not copy this document to a Web site. ExxonMobil does not guarantee the typical (or other) values. Typical values only represent
the values one would expect if the property were tested in our laboratories with our test methods on the specified date. Some product properties are not frequently meas-
ured, and accordingly typical values are not based upon a statistically relevant number of tests. The information in this document relates only to the named product or mate-
rials when not in combination with any other product or materials. We based the information on data believed to be reliable on the date compiled, but we do not represent,
warrant, or otherwise guarantee, expressly or impliedly, the merchantability, fitness for a particular purpose, suitability, accuracy, reliability, or completeness of this informa-
tion or the products, materials, or processes described. The user is solely responsible for all determinations regarding any use and any process. We expressly disclaim liabili-
ty for any loss, damage, or injury directly or indirectly suffered or incurred as a result of or related to anyone using or relying on any of the information in this document.
There is no warranty against patent infringement, nor any endorsement of any product or process, and we expressly disclaim any contrary implication. The terms, “we”,
“our”, “ExxonMobil Chemical”, or “ExxonMobil” are used for convenience, and may include any one or more of ExxonMobil Chemical Company, Exxon Mobil Corporation,
or any affiliates they directly or indirectly steward. The ExxonMobil Chemical Emblem, the “Interlocking X Device, and Vistalon are trademarks of Exxon Mobil Corporation.

Chemical



Ex¢onMobil

Chemical

Low electrical loss Wet Electrical Properties
Vistalon 1703P is exceptionally clean. Properties of 60 phr Clay Formulations
associated with the VNB molecule allow for the
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