
Momentive Performance Materials’
New e-free* 189 Silane

Momentive Performance Materials 
provides versatile materials as the starting 
point for our creative approach to ideas 
that help enable new developments across 
hundreds of industrial and consumer 
applications. We are helping customers

solve product, process, and performance 
problems; our silanes, fluids, elastomers, 
sealants, resins, adhesives, urethane 
additives, and other specialty products 
are delivering innovation in everything 
from car engines to biomedical devices. 

From helping to develop safer tires and 
keeping electronics cooler, to improving 
the feel of lipstick and ensuring the 
reliability of adhesives, our technologies 
and enabling solutions are at the frontline 
of innovation.

Product Description

The latest advancement in silanes for 
mineral coupling in industrial rubber and 
other applications is e-free 189 silane. This 
mercapto-functional silane is essentially 
ethanol-free. It offers excellent all-around 
performance with significant improvements 
in processing characteristics (i.e. reduced 
viscosity, faster cure with adequate scorch 
safety). Improved filler dispersion with 
maximum silica/polymer coupling is evident 
by the outstanding reinforcement index. 
Therefore physical properties are further 
enhanced while maximizing abrasion 
resistance gains. e-free 189 silane may 
be used to replace traditional mercapto 
silanes to achieve increased end-product 
performance or may be used at reduced 
levels to maintain properties and lower 
overall compound cost. e-free 189 silane 
should virtually eliminate(1) the ethanol that 
is released during processing and use of 
mineral-reinforced rubber articles associated 
with traditional mercapto silanes like Silquest* 
A-189 silane and Silquest A-1891 silane.

(1) Contains less than 1% by weight, total releasable ethanol.

Features and Benefits of e-free 189 silane

e-free 189 silane is an excellent candidate to consider for improved 
dynamic and physical properties with reduced manufacturing costs, 
through improved processing and virtual elimination of ethanol 
emissions.

Key Features and Typical Benefits

•  Ethanol (VOC) emissions essentially eliminated during mixing 
and use

•  Easier mixing, faster processing and shorter curing cycles 
resulting in higher throughput

•  High temperature mixing without viscosity increase or scorch 
safety reduction

•  Long shelf life for uncured compounds, yielding less scrap due to 
over-aged green compounds

• Improved modulus, tensile strength and abrasion resistance
•  Improved balance in abrasion and cushioning effects in shoe sole 

compounds
• Excellent dispersion and low reagglomeration
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Typical Physical Properties(2)

Physical Form Liquid
Color Clear, colorless
Specific Gravity at 25°C 1.078
Flash Point, Pensky-Martens Closed Cup, 
    ASTM D93 (estimated) °C (°F)  >93 (200)

(2) Values shown only for information and are not intended for specification preparation.

How to Use

Following are typical suggested loading levels of e-free 189 silane:

• Shoe sole compounds with silica (1.5-2.5 phf)
• Wire and Cable and/or Clay compounds (0.25-1.0 phf)

The optimal loadings of e-free 189 silane and the processing 
conditions including mixing temperature and time may vary, 
depending on formulations used. The user should optimize the 
loadings and mix conditions before end use.

Processing and Performance of e-free 189 silane

The formulation in Table 1 was used to compare e-free 189 silane 
with traditional mercapto silanes in a simplified model shoe-sole 
compound. The compounds were mixed at 160°C in two 
non-productive mix steps.

Table 1: Simplified Formulation for Shoe Soles

Ingredient PHR

Butadiene Rubber 60

Natural Rubber 20

Nitrile Rubber 20

Silica 42

Wax 3

Stearic Acid 0.5

Zinc Oxide 4

Silane 1.5

Processing Aid 3

Tackifier 2

Antioxidant 1

Vulcanizing Agents

Sulfur 2

MBT 0.2

MBTS 1

TMTM 0.12

Note: Test data. Actual results may vary.
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Comparison of Performance Characteristics: e-free 189, Silquest* A-1891 silane   
Compound performance and processing characteristics with e-free 189 silane, Silquest A-1891 silane 
(Mercapto triethoxy silane), and with no silane are compared in Table 2. These data demonstrate a 
reduction of compound viscosity with improved silica dispersion for smoother extrusion and faster mold 
flow with e-free 189 silane. Physical properties are enhanced with more effective coupling, higher modulus 
and tensile and with maximum abrasion resistance. Shorter curing cycles allow for a faster cure rate 
index (t90-ts2).

Table 2

Ingredient (phr) e-free 189 silane  Silquest A-1891 silane No silane

e-free 189 silane  1.5 – –

Silquest A-1891 silane – 1.5 –

Viscosity @ 212°F

Milled MB ML1+4 89 116 94

Final ML1+4 59 67 77

Scorch (t5) @ 250°F (min) 2.3 2.43 6.1

Rheometer (ODR) Properties (302°F/30 min/1°arc)

ts2 (min) 1.2 1.15 2.48

t90 (min) 2.76 3.56 3.85

Cure Rate Index (t90-ts2) 1.56 2.41 1.37

ML 9.11 10.57 13.31

MH 32.35 31.34 37.65

Physical Properties, cured 5 min @ 302°F

Hardness (Shore A) 56 55 61

Elongation (%) 445 444 670

10% Modulus (Mpa) 58 69 84 

100% Modulus (Mpa) 407 475 318

300% Modulus (Mpa) 1461 1417 795

Reinforcement Index (300%/100%) 3.59 2.98 2.50

Tensile (psi) 2515 2194 2468

Abrasion Resistance, DIN Method

Volume Loss, mm3 28 27 51

Note: Test data. Actual results may vary.
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Ethanol Emissions Measurement

Ethanol emissions are reduced by more than 97% with 
New e-free 189 silane, and 6% with Silquest* A-1589 silane 
(disulfide silane), versus Silquest A-1891 silane (mercapto 
triethoxy silane). Ethanol emissions were measured during 
Banbury mixing (1.5 liter mixer) of a rubber compound 
containing 100 phr of an SBR/BR blend, 80 phr precipitated 
silica and 6.2 phr of silane(1) The compounds were mixed in one 
non-productive step for a total of 15 minutes with the mix held at 
about 160°C for 10 minutes. Exhaust gases were suctioned out 
from the vent line at 1.5 liters/min and adsorbed onto charcoal 
tubes, which were later analyzed for ethanol content. Ethanol 
evolved from mixing with Silquest A-1891 silane is normalized to 
100 in Table 3.

Table 3:  Ethanol Emissions Measurements – 
1.5 Liter Banbury Mixer

Silquest A-1891 Silquest A-1589 e-free 189
silane silane silane
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(1)  Silquest A-1589 silane (Disulfide silane), Silquest A-1891 silane 
(Mercapto triethoxy silane), and e-free 189 silane

Note: Test data. Actual results may vary.
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Patent Status

e-free silane is the subject of multiple pending 
U.S. patent applications.

Nothing contained herein shall be construed to imply the 
non existence 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. 

Product Safety, Handling and Storage

Customers considering the use of this product should review 
the latest Material Safety Data Sheet and label for product 
safety information, handling instructions, personal protective 
equipment if necessary, and any special storage conditions 
required. Material Safety Data Sheets are available at 
www.momentive.com or, upon request, from any Momentive 
Performance Materials representative. Use of other materials 
in conjunction with Momentive Performance Materials 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.
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Emergency Service

Momentive Performance Materials maintains an around-the-clock emergency service for its products. The American Chemistry Council 
(CHEMTREC), Transport Canada (CANUTEC), and the Chemical Emergency Agency Service also maintain an around-the-clock emergency 
service for all chemical products:

Location Momentive Performance Materials Products All Chemical Products

Mainland U.S., Puerto Rico 518.233.2500 CHEMTREC: 800.424.9300

Alaska, Hawaii 518.233.2500  CHEMTREC: 800.424.9300

Canada 518.233.2500  CANUTEC: 613.996.6666 (collect) 
  or CHEMTREC: 800.424.9300

Europe, Middle East, Africa +32.(0)14.58.45.45 (Belgium) CHEMTREC: +1-703.527.3887 (collect)

Latin America, Asia/Pacific, +518.233.2500  CHEMTREC: +1-703.527.3887 (collect)
all other locations worldwide

At sea Radio U.S. Coast Guard, which can directly contact
 Momentive Performance Materials at 518.233.2500 or 
 CHEMTREC at 800.424.9300.

DO NOT WAIT. Phone if in doubt. You will be referred to a specialist for advice.
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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 & Co. KG, MOMENTIVE PERFORMANCE MATERIALS SUISSE Sarl, 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, (i) THAT THE 
RESULTS DESCRIBED HEREIN WILL BE OBTAINED UNDER END-USE CONDITIONS, OR (ii) 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.

Principal Locations
Regional Information   Phone  Fax 

North America
World Headquarters
187 Danbury Road
Wilton, CT 06897, USA   800.295.2392   607.754.7517

Latin America
Rodovia Eng. Constâncio Cintra, Km 78,5
Itatiba, SP – 13255-700
Brazil  + 55.11.4534.9650 +  55.11.4534.9660

Europe, Middle East, Africa and India
Leverkusen    00.800.4321.1000 +  31.164.241750
Germany  + 31.164.293.276 

Pacific
Akasaka Park Building
5-2-20 Akasaka
Minato-ku, Tokyo 107-6112 Japan  + 81.3.5544.3100 + 81.3.5544.3101

Customer Service Centers

North America  Specialty Fluids
Charleston, WV 25314, USA   800.523.5862   304.746.1654
E-mail: cs-na.silicones@momentive.com 
  UA, Silanes, Resins, and Specialties
   800.334.4674   304.746.1623
 
  RTV Products-Elastomers
   800.332.3390   304.746.1623

   Sealants and Adhesives and Construction
   877.943.7325   304.746.1654

Latin America
Argentina and Chile  + 54.11.4862.9544 + 54.11.4862.9544
Brazil   + 55.11.4534.9650 + 55.11.4534.9660
Mexico and Central America  + 52.55.5899.5135 + 52.55.5899.5138
Venezuela, Ecuador, Peru, Colombia, and Caribbean + 58.212.285.2149 + 58.212.285.2149
E-mail: cs-la.silicones@momentive.com    

Europe, Middle East, Africa and India
E-mail: cs-eur.silicones@momentive.com   00.800.4321.1000 + 31.164.241750
  + 31.164.293.276

Pacific
E-mail: cs-ap.silicones@momentive.com
Japan  + 81.276.20.6182
China  + 86.21.5050.4666 (ext. 1523)
Korea  + 82.2.6201.4600
Singapore  + 65.6220.7022

Worldwide Hotline 800.295.2392 +607.786.8131 + 607.786.8309
Worldwide Web   www.momentive.com 


