
Marketing Bulletin

Key Features and Typical Benefits

Their unique functionality makes them 

excellent candidates for use as:

  crosslinkers for one-part moisture 

curable urethane adhesives, sealants 

and coatings when used to endcap 

diol or polyol polymers

  adhesion promoters for one-part 

moisture curable and two-part reactive 

urethane systems

  adhesion promoters for silicone 

sealants or coatings seeking enhanced 

adhesion to organic substrates on 

which active hydrogen species are 

present, such as nylon or other 

plastics

Silquest A-Link 25 silane and 

Silquest A-Link 35 silane are unique 

isocyanate functional silanes. 

The isocyanate functionality 

exhibits the typical reactivity of an 

alkyl isocyanate and will react with 

most active hydrogen containing 

compounds. The silane portion of 

these products can then crosslink 

with each other or be used to 

adhere to a variety of substrates.

*Silquest and A-Link are trademarks of Momentive Performance Materials Inc.

SILQUEST* A-Link* 25 silane

SILQUEST A-Link 35 silane
SILANES - ADHESIVES & SEALANTS ADDITIVES

 Typical Physical Properties 

  Silquest A-Link 25   Silquest A-Link 35 
  silane silane

 Molecular Weight 247 205

 Physical Form Transparent Clear Liquid Transparent Clear Liquid

 Active Material > 95% > 95%

 Specific Gravity (25/25°C) 0.999 1.073

 Flashpoint (PMCC ASTM D 93 77 (171) 99 (210)
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Chemical Structure
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Features and Typical Benefits of Silylated Urethanes: 

Isocyanate Functionality

Trimethoxysilyl (Silquest A-Link 35 silane)

  reactive with -OH, -NH2, and -SH functional polyols 

and polymers, providing a moisture-cure silane crosslink 

mechanism

  provides good adhesion to difficult substrates when 

employed as an adhesion promoter

  offers fast hydrolysis in the presence of atmospheric moisture

  provides superior wet adhesion to glass, metal and other 

inorganic substrates 

  resulting bond offers excellent thermal, chemical and UV 

stability

Triethoxysilyl (Silquest A-Link 25 silane)

   provides slower hydrolysis for applications requiring greater 

open time or enhanced shelf stability

  provides superior wet adhesion to glass, metal and other 

inorganic substrates

  resulting bond offers excellent thermal, chemical and UV 

stable performance

Application: Crosslinker for Polyurethane Polymers

Preparation of Silylated Polyurethane Polymers 

(SPUR+* Prepolymer):

Silylated polyurethanes used in the following examples are 

prepared from a two-step reaction. 

Step One: a hydroxyl terminated polyurethane intermediate is 

prepared by the reaction of a polyol or a blend of polyols with a 

diisocyanate in the presence of tin catalyst at 65 - 75°C. The 

reaction is pursued until NCO content reaches zero, by titration. 

Alternatively this step can be eliminated via the use of a high 

molecular weight diol.

Step Two: a stoichiometric amount of isocyanatosilane 

(Silquest A-Link 35 silane) is added to cap the hydroxyl 

terminated intermediates. The reaction is maintained at 

65 - 75°C until NCO content drops to zero again. 
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Application: Crosslinker for Polyurethane Polymers (continued)

Table 1:  The Properties of the SPUR+* (Silylated) Prepolymers A, B and C

 Prepolymer Type A B C

 Polyols 8,000 mw 8,000 mw 4,000 mw
  polypropyleneoxide polypropyleneoxide polypropyleneoxide
  diol low monol diol low monol diol low monol with
    polyester polyol (70/30)

 Diisocyanates H12MDI IPDI MDI

 Capped by silane Silquest A-Link 35 Silquest A-Link 35 Silquest A-Link 35 
  silane silane silane

 Viscosity of silylated prepolymer cps @ 25°C 49,300 56,700 44,000

Properties of Cured Pre-polymer
(by ASTM D 412, ASTM C 661 and ASTM D 624)(a)

 Tensile Strength at break (psi) 50.2 65.5 93.7

 Elongation at break (%) 277 310 100

 Young’s Modulus (psi) – – 290.9

 Modulus at 100% extension (psi) 37.4 34.3 –

 Tear Strength (lbs/in) 11.8 16 15.4

 Shore A Hardness 12 17 30

(a)  Those test methods are equivalent to ISO 34, 37 and 868
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Application: Crosslinker for Polyurethane Polymers (continued)

Table 2:  Formulation and Properties of SPUR+* Prepolymer-based Sealants

  Low  Medium  High 
 Sealant Modulus Modulus Modulus

 Sealant Formulation

 Silylated polyurethane (B type – Table 2) 100 100 –

 Silylated polyurethane (C type – Table 2) – – 100

 Plasticizer (DIDP, phr) 80 80 40

 CaCO3 Filler  240 240 90

 UV stabilizer (phr) 2 2 2

 Thixotrope, SiO2, 5 5 5

 Whitener, TiO2 5 5 5

 Desiccant
    Silquest A-171* silane (phr) 1.5 1.5 1

 Adhesion Promoter: 
    Silquest A-1120 silane (phr) – 2.5 2

    Silquest Y-11637 silane (phr) 2.5 – –

 Catalyst
    Fomrez** SUL 4 tin catalyst (phr) 0.2 0.2 0.15

 Sealant Properties 

 Viscosity (cps @ 25°C) 128,000 134,400 131,200

 Tear strength (lbs/in) 35.4 39.5 42.2

 Tensile strength at break (psi) 203.0 169.7 295.9

 Elongation at break (%) 741 536 222

 Young’s Modulus (psi) – – 554

 Modulus at 100% extension (psi) 50.8 79.8 210.3

 Hardness (Shore A) 27 31 44

**Fomrez is a trademark of Chemtura Corporation

Table 3:   Adhesion of the Sealants Tested According to ASTM C 794 (equivalent to ISO 8510-2)

 
  SPUR+ Prepolymer-Based Sealant  SPUR+ Prepolymer-Based Sealant 
 Promoter Adhesion Using Silquest  A-1120 silane Using Silquest  Y-11637 silane

 Aluminum, lbs/in 36 / 100% CF 30 / 85% CF

 Glass, lbs/in 24 / 100% CF 33 / 90% CF

CF = Cohesive failure
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Process for Making Silane Modified Polymers

Aside from the above-mentioned silylated polyurethanes, 

silanes are also used widely in the modification of other 

polymers to improve products’ toughness, cohesive adherence 

to different materials, and heat and/or chemical resistance. 

Most of the modifications are conducted by grafting vinylsilanes 

or methacryloxysilanes to polymers via free radical reactions. 

Silquest A-Link 25 silane and Silquest A Link 35 silane can 

make the modification more convenient over a wider range of 

polymers. For polymers containing functional groups -OH, -SH 

or -NH2, the grafting (or capping) process can take place in 

production lines using either batch processing or continuous 

extrusion. 

Two in-line processing examples follow:

1) Batch process:

In this laboratory experiment, Silquest A-Link 35 silane is used 

to modify 12,000 mw, low monol polypropyleneoxide diol in a 

Molteni mixer as part of a sealant production. These diols and 

Silquest A-Link 35 silane are charged to the mixer first. A tin 

catalyst is added after the temperature of the mixer has 

reached to 60 - 70°C. The reaction is pursued for one to 

one and half hours under that temperature until the NCO 

content reaches zero. Then the remaining ingredients of the 

formulation are added, in the sequence indicated above. 

The entire process of reaction and sealant mixing are under 

nitrogen protection. 

In this experiment, the NCO/OH ratio is 1 and the high modulus 

sealant formulation (Table 2) is used. Properties of the sealant 

are listed in the table below:

Table 4:   Properties of the Sealant Based on Silquest A-Link 

Silane-Modified Polyols

 Tear strength (lbs/in) 20.2

 Tensile strength at break (psi) 155

 Elongation at break (%) 136

 Young’s Modulus (psi) 177

 Hardness (Shore A) 46

 Adhesion, (lbs/in)

  Aluminum  6.8 / 100% CF

  Glass 6.5 / 100% CF 
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Process for Making Silane Modified Polymers (continued)

2) Brabender or extruder process:

In this silane-grafting experiment a terpolymer of ethylene-vinyl-

acetate-hydroxyethyl acrylate, is used. Both Silquest A-Link 35 

silane and Silquest A-Link 25 silane are grafted to the polymer 

in a Brabender mixer (Brabender Instruments) at 70 - 90°C for 

12 minutes in the presence of tin catalyst. The silane-grafted 

terpolymers are then pressed into a film for testing. After fully 

cured, the gel content and high-fail temperature shear of 

the polymers are measured. Comparisons are shown in the 

following table:

Table 5:  Properties of Silquest A-Link Silane-Grafted EVA Terpolymer

 
  Control Silquest A-Link 35 silane  Silquest A-Link 25 silane
  (terpolymer) 1% 2% 2% 3%

 Gel Content (%) 91 96 98 98 95

 HFTS (°C) 65 69 71 70 75

HFTS = High-Fail Temperature in Shear tested according to ASTM D 4498.

These silane-modified polymers are used in hot melt adhesives 

to increase heat-fail temperature and can be used in a variety of 

construction applications to improve toughness. They also can 

be used to obtain excellent adhesion in sealants for automotive 

and insulated glass applications.

Application: Urethane Adhesion Promotion

One-Part Urethane

When incorporated at 0.5 to 1.5% in a one-part moisture 

curable urethane adhesive, sealant or coating, Silquest 

A-Link 25 silane and Silquest A-Link 35 silane provide 

excellent wet adhesion to glass, metal and more difficult 

plastic substrates such as nylon. The resulting adhesive 

bond offers excellent thermal, chemical and UV stability.

The silanes will react with isocyanate functional pre-polymers 

via the silane’s isocyanate functionality in the presence of 

atmospheric or substrate surface moisture. 

Two-Part Urethane

In a two-part urethane system, Silquest A-Link 25 silane and 

Silquest A-Link 35 silane are stable in the isocyanate side of the 

formulation. Again recommended use levels are 0.5 to 1.5% of 

the total system.

Application: Silicone Adhesion Promotion

Isocyanatosilanes also can be incorporated into silicone 

adhesives and sealants. In this case, the silane will bond into 

the silicone 

network via its silane functionality in the presence of 

atmospheric or formulated moisture. The -NCO group 

however provides urethane like adhesion. As such, this 

material can interact with the surface via either its silane or 

NCO functionality. 

Commercial Status

The silanes discussed in this bulletin are available commercially.
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Emergency Service

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

Council (CHEMTREC) and CareChem24 International 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  CHEMTREC: 800.424.9300

Europe +518.233.2500 +44.(0)208.762.8322 (UK)

  (Albanian, Czech, Danish, Dutch, English, Finnish, French, 

German, Greek, Hungarian, Italian, Lithuanian, Norwegian, 

Polish, Portuguese, Romanian, Russian, Serbo-Croatian, 

Slovak, Spanish, Swedish, Turkish, Ukrainian)

Middle East, 

All countries, except Israel +518.233.2500  +961.3.487.287 (Lebanon)

Middle East, Israel +518.233.2500  +44.(0)208.762.8322 (UK)

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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Patent Status

WO 01/12693 A1

US 5990257

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.

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 

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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CUSTOMER SERVICE CENTERS

North America  E cs-na.silicones@momentive.com

   •  Specialty Fluids  T +1.800.523.5862 F +1.304.746.1654

 •  UA, Silanes and Specialty Coatings T +1.800.334.4674 F +1.304.746.1623

 •  RTVs and Elastomers  T +1.800.332.3390 F +1.304.746.1623

 •  Consumer Sealants & Construction  T +1.877.943.7325 F +1.304.746.1654

   Sealants and Adhesives 

Latin America E cs-la.silicones@momentive.com

    •  Argentina & Chile  T +54.11.4862.9544 F +54.11.4862.9544

 •  Brazil  T +55.11.4534.9650 F +55.11.4534.9660

•  Mexico & Central America  T +52.55.2169.7670 F +52.55.2169.7699

 •  Venezuela, Ecuador, Peru,  T +58.212.285.2149 F +58.212.285.2149

   Colombia & Caribbean

Europe, Middle East,  E cs-eur.silicones@momentive.com T +00.800.4321.1000

Africa and India    T +40.21.3111848

Pacifi c  E cs-ap.silicones@momentive.com

  •  China  T +1.800.820.0202 or F +86.21.5079.3725

    T +86.21.3860.4892

  •  Japan  T +0120.975.400 or F +81.276.31.6259

    T +81.276.20.6182

  •  Korea  T +82.2.6201.4600 F +82.2.6201.4601

  •  Malaysia  T +60.3.9206.1532 F +60.3.9206.1533

  •  Thailand  T +662.207.3456 F +66.2207.3488

Worldwide Hotline   T +1.607.786.8131 F +1.607.786.8309

    T +1.800.295.2392

Visit us at Momentive.com  


