MOMENTI\E

Silquest G-170 silane is a

proprietary vinyl-functional
silane coupling agent which can
substantially reduce the volatile
alcohol byproducts during the
manufacture of wire and cable
(W&C) jacketing.

Silquest G-170 silane has been
shown to promote adhesion
between unsaturated resins,
polyolefins or rubbers and inorganic
substrates including fiberglass,
silica, siliceous fillers, pigments

and many metal oxides.

This vinyl silane is an excellent
candidate to consider for the
manufacture of EPDM cross-linked
low and medium voltage W&C
jacketing, for lessening the
environmental impact of methyl
cellosolve emissions that are

by-products of alternative products.

Marketing Bulletin
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SILANES - PLASTICS

Key Features and Typical Benefits

= Silquest G-170 silane has
demonstrated a 5-10% improvement
in mechanical and electrical properties
versus traditional silanes.

= improved electrical properties and
strength of mineral-filled ethylene/
propylene rubber and crosslinked
polyethylene and other polymer or
resin systems, particularly after wet
conditioning.

m enhanced the strength performance
of cured, filled or reinforced polyester
and other resin composites,
initially and after wet conditioning.
Silguest G-170 silane reduced
water absorption of cured polyester
molding compounds, particularly
diallyl phthalate compounds, and
improved the wet electrical and
mechanical properties.

= improved the bond of glass filament
to polyester and other resins in fiber

glass reinforced applications, rendering

the cured composites more resistant
to wet environmental conditions.

= soluble in toluene, xylene, acetone
and many alcohols. Reacts with
water particularly when the pH of the
water is adjusted to 3-4.

m Silquest G-170 silane requires a
peroxide to effect a grafting reaction
with polyolefins or rubbers.

Potential Applications

= coupling agent in glass fiber reinforced
polyester resins.

® 3s a coupling agent, excellent
candidate to consider for direct
addition to kaolin-filled EPDM
rubbers used in W&C jacketing.

® 3s a pretreatment for particulate HFFR
fillers, such as magnesium hydroxide
or aluminum trihydrate, incorporated
in HFFR compounds based upon
polyolefins, EPDM rubber or other
resins.

Typical Physical Properties

Color Colorless liquid
Solubility Hatch Number, NTU 6.0

Typical data are average data. The actual values may vary.
Product specifications for specific applications need to be agreed upon individually.

*Silquest is a trademark of Momentive Performance Materials Inc.



SILQUEST* G-170 silane

Chemical Structure

The figure below shows a generalized structure of
Silquest G-170 silane. The silane is an oligomeric silane
ester containing reactive vinyl functional group.
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A calcined clay-filled EPDM formulation for W&C jacketing was
prepared using the following formulation:

Example Cable Formulation

Ingredients phr
EPDM Rubber 100
Calcined Kaolin Clay 80
N-34 Wax 5
Parafin Oil 20
Zinc Oxide 5
Peroxide 7
Anti-Oxidant 1
Silane 1

Product formulations are included as illustrative examples only. Momentive makes
no representation or warranty of any kind with respect to any such formulations,
including, without limitation, concerning the efficacy or safety of any product
manufactured using such formulations.

The data below demonstrates the performance of Silquest
G-170 silane in cable compounds versus silanes and vinyl
silanes. Mechanical and electrical properties were measured to
demonstrate the potential benefits of Silquest G-170 silane.

Mechanical Properties

Performance of Silquest G-170 Silane versus
Vinyl Silane Oligomers

Silquest
G-170 |No Silane | Competitive | Competitive

Silane | Control | Material() | Material(@
Loading, phr 1 0 1 2
Hardness (Duro) 78 78 79 79
% Elongation 419 663 375 349
Tensile, psi 1742 1860 1794 1689
100% Modulus, psi 545 473 567 583
300% Modulus, psi 1428 726 1572 1607
Die C Tear 191 207 179 176
Viscosity 37 38 36 35
Scorch >26 min | >26 min >26 min >26 min
P rontof Aleohol | piol 260 | - Ethanol 55 | Ethanol 55

The potential benefits of Silquest G-170 silane include

= 10% higher elongation
= 10% higher Die C Tear

without the generation of ethanol byproducts.

Electrical Properties

Performance of Silquest G-170 Silane versus
Vinyl Silane Oligomers

Silquest

G-170 |No Silane | Competitive | Competitive

Silane | Control | Material()) | Material(@
Initial
Dielectric Constant 2.596 2.557 2.597 2.583
Dissipation 0.01491 | 0.01342 0.01500 0.01381
After 24 Hr. Water Soak
Dielectric Constant 2.687 3.723 2.618 2.606
Dissipation 0.02421 | 0.08651 0.02622 0.02524
After 1 Wk. Water Soak
Dielectric Constant 2.696 3.673 2.611 2.596
Dissipation 0.02594 | 0.08674 0.02622 0.02543
After 2 Wk. Water Soak
Dielectric Constant 2.677 3.793 2.602 2.580
Dissipation 0.02606 | 0.10801 0.02590 0.02536

m Silquest G-170 silane maintained low dielectric constant and
dissipation factor when exposed to wet aging.
= Silquest G-170 silane does not generate ethanol byproducts.

Mechanical Properties
Performance of Silquest G-170 Silane versus Traditional Silanes

Silquest Silquest Silquest

G-170 |No Silane A-172NT RC-1

Silane Control Silane Silane
Loading, phr 1 0 1 1
Hardness 58 58 60 59
% Elongation 251 437 247 268
Tensile, psi 1373 678 1303 1413
200% Modulus, psi 1066 408 1070 1023
Die C Tear 83 73 79 82
Viscosity 29.97 32.37 30.16 30.43
Scorch >26 min | >26 min >26 min >26 min
Flash Point of Alcohol, Diol _ Methyl Ethanol
PMCC °F 260 Cellosolve 100 55

Silquest G-170 silane provided comparable properties to
Silquest A-172NT silane and Silquest RC-1 silane.

Electrical Properties
Performance of Silquest G-170 Silane versus Traditional Silanes

Silquest Silquest Silquest
G-170 |No Silane | A-172NT RC-1
Silane | Control Silane Silane
Initial
Dielectric Constant 2.659 2.702 2.646 2.632
Dissipation 0.03786 | 0.03141 0.04857 0.04020
After 24 Hr. Water Soak
Dielectric Constant 2.665 2.697 2.330 2.667
Dissipation 0.01426 | 0.01433 0.02895 0.01545
After 1 Wk. Water Soak
Dielectric Constant 2.606 3.995 2.614 2.666
Dissipation 0.00565 | 0.06809 0.00067 0.00550
After 2 Wk. Water Soak
Dielectric Constant 2.633 3.693 2.584 2.602
Dissipation 0.01762 | 0.07865 0.01419 0.01216

Silquest G-170 silane stabilized wet electrical properties.

Note: Test data. Actual results may vary.

*Silquest is a trademark of Momentive Performance Materials Inc.
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SILQUEST* G-170 silane

Patent Status

Nothing contained herein shall be construed to imply the
nonexistence of any relevant patents or to constitute the
permission, inducement or recommendation to practice any
invention covered by any patent, without authority from the
owner of the patent.

Emergency Service

Product Safety, Handling and Storage

Silquest G-170 silane is typically stored and handled in steel
equipment.

Customers should review the latest Material Safety Data Sheet
(MSDS) and label for product safety information, safe handling
instructions, personal protective equipment if necessary, and
any special storage conditions required for safety. MSDS are
available at www.momentive.com or, upon request, from any
Momentive Performance Materials (MPM) representative. For
product storage and handling procedures to maintain the
product quality within our stated specifications, please review
Certificates of Analysis, which are available in the Order Center.
Use of other materials in conjunction with MPM products

(for example, primers) may require additional precautions.
Please review and follow the safety information provided by
the manufacturer of such other materials.

Limitations

Customers must evaluate Momentive Performance Materials
products and make their own determination as to fitness of use
in their particular applications.

Momentive Performance Materials maintains an around-the-clock emergency service for its products.

Location Emergency Service Provider Emergency Contact Number
Mainland U.S., Puerto Rico CHEMTREC 1-800-424-9300

Alaska, Hawaii CHEMTREC 1-800-424-9300

Canada CHEMTREC 1-800-424-9300

Europe, Israel NCEC +44 (0) 1235239670

Middle East NCEC +44 (0) 1235239671

Asia Pacific (except China) NCEC +44 (0) 1235239670

China NCEC +86-10-5100-3039

Latin America (except Brazil) NCEC +44 (0) 1235239670

Brazil SOS Cotec 08000111767 or 08007071767
All other locations world wide NCEC +44 (0) 1235239670

At sea Radio U.S. Coast Guard in U.S. waters

NCEC in International waters

+44 (0) 1235239670

For Health related calls, contact Momentive Performance Materials at +1-518-233-2500 (English only).

DO NOT WAIT. Phone if in doubt. You will be referred to a specialist for advice.

*Silquest is a trademark of Momentive Performance Materials Inc.
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Customer Service Centers

Worldwide
4information@momentive.com

+1614 986 2495/ T +1 800 295 2392

North America Europe, Middle East, Africa and India Pacific
T +00 800 4321 1000 / +40 21 3111848 China
T +800 820 0202 / +86 21 3860 4892

Silicones
T +1 800 332 3390

Consumer Sealants/ Japan
Construction Sealants and Adhesives T +0120 975 400/ +81 276 20 6182
T +1 877 943 7325 Korea

T +82 2 6201 4600
Latin America
) Malaysia
South America T +60 3 9206 1532

T +55 11 4534 9650

Mexico and Central America
T +52 55 2169 7670

DISCLAIMER: THE MATERIALS, PRODUCTS AND SERVICES OF MOMENTIVE PERFORMANCE MATERIALS INC., MOMENTIVE PERFORMANCE MATERIALS USA INC.,
MOMENTIVE PERFORMANCE MATERIALS ASIA PACIFIC PTE. LTD., MOMENTIVE PERFORMANCE MATERIALS WORLDWIDE INC., MOMENTIVE PERFORMANCE
MATERIALS GmbH, THEIR SUBSIDIARIES AND AFFILIATES DOING BUSINESS IN LOCAL JURISDICTIONS (collectively “SUPPLIERS”), ARE SOLD BY THE RESPECTIVE
LEGAL ENTITY OF THE SUPPLIER SUBJECT TO SUPPLIERS’ STANDARD CONDITIONS OF SALE, WHICH ARE INCLUDED IN THE APPLICABLE DISTRIBUTOR OR
OTHER SALES AGREEMENT, PRINTED ON THE BACK OF ORDER ACKNOWLEDGMENTS AND INVOICES, AND AVAILABLE UPON REQUEST. ALTHOUGH ANY
INFORMATION, RECOMMENDATIONS, OR ADVICE CONTAINED HEREIN IS GIVEN IN GOOD FAITH, SUPPLIERS MAKE NO WARRANTY OR GUARANTEE, EXPRESS
OR IMPLIED, () THAT THE RESULTS DESCRIBED HEREIN WILL BE OBTAINED UNDER END-USE CONDITIONS, OR (i) AS TO THE EFFECTIVENESS OR SAFETY
OF ANY DESIGN INCORPORATING SUPPLIERS’ PRODUCTS, MATERIALS, SERVICES, RECOMMENDATIONS OR ADVICE. AFOREMENTIONED EXCLUSIONS OR
LIMITATION OF LIABILITY ARE NOT APPLICABLE TO THE EXTENT THAT THE END-USE CONDITIONS AND/OR INCORPORATION CONDITIONS CORRESPOND
TO THE RECOMMENDED CONDITIONS OF USE AND/OR OF INCORPORATION AS DESCRIBED BY SUPPLIER IN ITS PRODUCT DATA SHEET AND/OR PRODUCT
SPECIFICATIONS. EXCEPT AS PROVIDED IN SUPPLIERS’ STANDARD CONDITIONS OF SALE, SUPPLIERS AND THEIR REPRESENTATIVES SHALL IN NO EVENT BE
RESPONSIBLE FOR ANY LOSS RESULTING FROM ANY USE OF ITS MATERIALS, PRODUCTS OR SERVICES DESCRIBED HEREIN. Each user bears full responsibility
for making its own determination as to the suitability of Suppliers’ materials, services, recommendations, or advice for its own particular use. Each user must identify and
perform all tests and analyses necessary to assure that its finished parts incorporating Suppliers’ products, materials, or services will be safe and suitable for use under
end-use conditions. Nothing in this or any other document, nor any oral recommendation or advice, shall be deemed to alter, vary, supersede, or waive any provision of
Suppliers’ Standard Conditions of Sale or this Disclaimer, unless any such modification is specifically agreed to in a writing signed by Suppliers. No statement contained
herein concerning a possible or suggested use of any material, product, service or design is intended, or should be construed, to grant any license under any patent or other
intellectual property right of Suppliers or any of its subsidiaries or affiliates covering such use or design, or as a recommendation for the use of such material, product, service
or design in the infringement of any patent or other intellectual property right.

*Silquest is a trademark of Momentive Performance Materials Inc.

Momentive and the Momentive logo are trademarks of Momentive Performance Materials Inc.
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