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HOW CAN MOMENTIVE 
ENABLE SUSTAINABLE 
SOLUTIONS FOR YOUR RIGID 
FOAM PRODUCT?

• Momentive high purity surfactants 
enable the use of Bio-based polyols

• Momentive offers sustainable catalyst 
solutions for PIR foam

Sustainable SolutionsPOLYISOCYANURATE (PIR) 
RIGID FOAM
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At Momentive, we create Solutions for a Sustainable World

Who We AreCOMPANY OVERVIEW
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Business Units Overview
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PERFORMANCE ADDITIVES
Our Materials Enhance Product Performance and 
Enable Solutions for a Sustainable World

• Agricultural adjuvants drive higher crop yields that 
support sustainable farming

• Consumer beauty and personal care products deliver 
that feel-good sensation consumers desire

• Tire technology increases fuel and battery efficiency 
for conventional autos and electric vehicles around 
the world

• Eco-conscious paints, coatings, and adhesives 
support a healthier air environment where you live 
and work

FORMULATED SPECIALTIES
Our Products Enrich Lives by Enabling Pioneering 
Technologies 

• Silicone technology used in space flights helps aviation 
and aerospace pioneers safely reach greater heights

• Silicone technology used in medical grade-tapes, wound 
dressing and tubing, enhances our health and wellness

• Hardcoats that protect sensor assemblies and thermal 
management materials that help cool batteries enable 
sustainable and safe mobility

• Construction Sealants help buildings withstand 
challenging climates and conditions, maintain air quality, 
improve temperature control, and reduce energy 
consumption

COMPANY OVERVIEW
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Where And How They Are UsedPIR FORMULATIONS 
AND FOAMS

• A formulation category designed 
for the production of rigid foams by 
using an excess of isocyanate to 
generate isocyanurate bonds. 
These contribute to a higher foam 
FR performance.

• The dominant formulation/foam 
type as core material of insulation 
panels produced by continuous 
lamination (excellent performance 
and an attractive set of processing 
benefits).
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Where And How They Are UsedPIR FORMULATIONS 
AND FOAMS

• Insulation panels are faced with 
different materials: the two 
main categories are flexible 
facings (aluminum, paper, 
bitumen,…) and rigid metal 
facings.

• All require low thermal 
conductivity as main foam 
property. Metal-faced panels 
require minimal voids formation 
for a suitable panel quality over 
the life cycle.
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Where And How They Are UsedPIR FORMULATIONS 
AND FOAMS

• Silicone-based surfactants are 
critical formulation ingredients, 
contributing to a high degree 
of cellular structure control, 
driving thermal insulation and 
minimizing voids.
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λ λradiative= λsolidλgas λconvection+ + +
Overall foam 

thermal conductivity
The lower, the better

   (= high thermal insulation) Small cell size

SURFACTANT

Maintain cell wall elasticity
Nucleation, leading to fine cells 

Cell growth by Ostwald ripening and 
coalescence effect

Cell wall 

Low γ
Gibbs- Marangoni Effect    

Thinning of cell wall

High γ

SURFACTANT 
MECHANISMS How Does The Surfactant Help Thermal Insulation?
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EXPERIMENTAL 
CONDITIONS Development of New Grades

A set of different PIR formulations 
were used in this work as follows:
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FORMULATION 1

FORMULATION 2

FORMULATION 3
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Development of New Grades

A set of different PIR formulations 
were used in this work as follows:
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FORMULATION 1

FORMULATION 2

FORMULATION 3

REGULAR POLYESTER POLYOL*1 
BIO-POLYOL** 1 
BIO-POLYOL** 2 

N-pentane blown - Iso index 300
• Typical free rise density: 36 kg/m3

• Typical gel time: 37 sec.
• 600 mPa•s viscosity MDI

EXPERIMENTAL 
CONDITIONS

* Petroleum-based aromatic polyester polyol commonly used in rigid foam PIR formulations

** Polyol containing renewable sources for use in rigid foam PIR formulations 
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Development of New Grades

A set of different PIR formulations 
were used in this work as follows:
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FORMULATION 1

FORMULATION 2

FORMULATION 3

REGULAR POLYESTER POLYOL*1 
BIO-POLYOL** 1 
BIO-POLYOL** 2 

Cyclo-pentane blown - Iso index 300
• Typical free rise density: 36 kg/m3

• Typical gel time: 37 sec.
• 200 mPa•s viscosity MDI

EXPERIMENTAL 
CONDITIONS

* Petroleum-based aromatic polyester polyol commonly used in rigid foam PIR formulations

** Polyol containing renewable sources for use in rigid foam PIR formulations 
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Development of New Grades

A set of different PIR formulations 
were used in this work as follows:
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FORMULATION 1

FORMULATION 2

FORMULATION 3

REGULAR POLYESTER POLYOL*2 

N-pentane blown - Iso index 300
• Typical free rise density: 35 kg/m3

• Typical gel time: 50 sec.
• 600 mPa•s viscosity MDI

EXPERIMENTAL 
CONDITIONS

* Petroleum-based aromatic polyester polyol commonly used in rigid foam PIR formulations

** Polyol containing renewable sources for use in rigid foam PIR formulations 
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• Foams based on Regular Polyester Polyol show better thermal conductivity results vs. foams based on 
the Bio-polyols.

• NiaxTM surfactant L-5210 and nucleating additive NA-01 can lower thermal conductivity in foams 
based on Regular Polyol Polyester and Bio-polyol. This can enable similar or improved thermal 
conductivity performance for Bio-polyol based foams.

FOAM TESTING Thermal Conductivity
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FORMULATION 1

Free rise foams
Surfactant Level 3P*
*Except: 1.5 NA-01+3 P L-6646

Lambda: 0-10 °C

Gel time: 37 sec
Density: 36 kg/m3

Test data. Actual results may vary.
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FOAM TESTING Mechanical Properties: Compressive Strength
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• Compressive strength varies highly with the polyol selected.

• Niax silicone surfactant L-6646, L-5210, and Y-16541 lead to improved compressive strengths for most 
foams and across the polyols tested.

• With a suitable selection of the surfactant, the foam compressive strength based on Bio-polyols can 
be optimized.

Test data. Actual results may vary.

FORMULATION 1

Free rise foams
Surfactant Level 3P*
*Except: 1.5 NA-01+3 P L-6646

Gel time: 37 sec
Density: 36 kg/m3
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Mold temperature: 45 °C

SURFACE QUALITY
TESTING Regular Polyol

16 Copyright © 2024 All rights reserved.
Proprietary and Confidential

Y-16541 L-5210+ NA-01L-6646 L-6904
Test data. Actual results may vary.

FORMULATION 2

• With regular polyester polyol, 
Momentive surfactants enable 
high surface quality of the foam 
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Bio-Polyol 1
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• Bio-polyol 1 shows more voids 
compared to the Regular polyol. 
The best surface quality is 
achieved with Niax silicone 
surfactant L-6646.

• This surfactant enables a high 
surface quality in Bio-based polyol 
formulation vs. regular polyester 
polyol formulations.

Y-16541 L-5210+ NA-01L-6646 L-6904

SURFACE QUALITY
TESTING

Mold temperature: 45 °C

FORMULATION 2

Test data. Actual results may vary.
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Bio-Polyol 2
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Y-16541 L-5210+ NA-01L-6646 L-6904

• Bio-polyol 2 confirms previous 
observations. It shows more voids 
compared to the Regular Polyol. 
The best surface quality is 
achieved with Niax silicone 
surfactant L-6646.

• This surfactant enables a high 
surface quality in Bio-based polyol 
formulation vs regular polyester 
polyol formulations.

SURFACE QUALITY
TESTING

Mold temperature: 45 °C

FORMULATION 2

Test data. Actual results may vary.
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Sustainable Trimer Catalyst for PIR Rigid
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3P K-ZERO G 3P TC-101 3P TC-102

Gel Time [sec] 48 50 50

Tack Free Time [sec] 118 95 93

Density [kg/m3] 34.6 33.2 34.1

• Niax catalyst TC-101 and TC-102 are 
highly efficient trimerization catalysts 
based on non-reprotoxic salts.

• Both Niax catalyst TC-101 and TC-102 
have a smooth rise profile vs. K-Octoate. 
This can be beneficial for processing on 
a laminator line.

• By their higher trimer efficiency, 
Niax catalyst TC-101 and TC-102 result in 
faster tack free times when used at the 
same level.

• Niax catalyst TC-101 is based on a 
diluent phase with lower OH value in 
comparison with Niax catalyst TC-102.

Test data. Actual results may vary.

RISE PROFILE AND CURE
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RISE PROFILE AND CURE Sustainable Trimer Catalyst for PIR Rigid
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3P K-ZERO G
0.5 P C-5

2P TC-101
0.7 P C-5

2P TC-102
0.7 P C-5

Gel Time [sec] 48 60 56

Tack Free Time [sec] 118 135 128

Density [kg/m3] 34.6 35.2 34.4
Test data. Actual results may vary.

• A controlled end cure may be required for 
optimum processing. Reducing the trimer 
catalyst level while increasing the amine 
catalyst can be an approach to achieve it.

• Such adjustment maintains a smooth rise 
profile and delivers cure at a timing to best 
suit particular production line characteristics.

• It may result in a gel time closer to end of rise 
and a delayed cure/tack free time, which 
can be beneficial to foam processing.

• Overall, a significant reduction of Niax 
trimerization catalyst TC-101 and TC-102 can 
be practiced. Actual level will require 
optimization for specific formulations and 
industrial conditions.
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This work showed how Momentive additives 
can improve rigid foam formulations used for 
insulation panels, and more specifically how 
new Niax silicone surfactants can enable the 
use of Bio-polyols and improve their final foam 
properties.

ADDITIVES FOR ENHANCED 
PERFORMANCE OF PIR FOAMS Summary And Conclusion

HOW CAN MOMENTIVE 
ENABLE SUSTAINABLE 
SOLUTIONS FOR YOUR RIGID 
FOAM PRODUCT?
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• Niax silicone L-5210 is a high purity surfactant* and gives lower 
thermal conductivity due to its enlarged nucleating properties.

• In applications with strong demands on voids control, Niax silicone     
L-6646 is an excellent candidate to offer high quality foam surfaces 
while retaining thermal conductivity at appropriate levels. It is also 
designed to be a high purity surfactant*.

• Niax silicone L-6904 and Y-16541 result in overall balanced foam 
properties and are also high purities surfactants.

• A nucleating additive Niax silicone NA-01 is proposed to lower the 
foam thermal conductivity as it showed to be effective both with a 
regular control polyol and with selected Bio-polyol grades.

• Niax TC-101 and TC-102 are trimerization catalysts based on a 
non-reprotoxic K salt, that offer a higher trimer conversion efficiency 
and a smoother rise profile compared with Potassium Octoate.

ADDITIVES FOR ENHANCED 
PERFORMANCE OF PIR FOAMS

* High purity surfactants minimize the level of residual compounds, especially cyclic siloxane structures (D4,D5,D6), each below 1000 ppm.

Summary And Conclusion
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THIS PRESENTATION, INCLUDING ANY SUPPORTING MATERIALS AND RELATED DISCUSSIONS, IS OWNED BY MOMENTIVE PERFORMANCE MATERIALS INC. AND/OR ITS AFFILIATES AND IS FOR THE SOLE USE OF THE INTENDED 
AUDIENCE OR OTHER INTENDED RECIPIENTS. THIS PRESENTATION MAY CONTAIN INFORMATION THAT IS PROPRIETARY OR OTHERWISE LEGALLY PROTECTED, AND IT MAY NOT BE FURTHER COPIED, DISTRIBUTED OR PUBLICLY 
DISPLAYED WITHOUT THE EXPRESS WRITTEN PERMISSION OF MOMENTIVE PERFORMANCE MATERIALS INC. OR ITS AFFILIATES.

© 2024 Momentive Performance Materials Inc. and/or its affiliates. All rights reserved.

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

The use of the TM symbol designates registered or unregistered trademarks of Momentive Performance Materials Inc. or its affiliated companies. 

THE MATERIALS, PRODUCTS AND SERVICES OF MOMENTIVE PERFORMANCE MATERIALS INC. AND ITS SUBSIDIARIES AND AFFILIATES (COLLECTIVELY “SUPPLIER”), ARE SOLD SUBJECT TO SUPPLIER’S 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, SUPPLIER MAKES 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 ITS PRODUCTS, MATERIALS, SERVICES, RECOMMENDATIONS OR ADVICE. EXCEPT AS PROVIDED IN 
SUPPLIER’S STANDARD CONDITIONS OF SALE, SUPPLIER AND ITS 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 Supplier’s 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 Supplier’s 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 Supplier’s standard Conditions of Sale or this Disclaimer, unless any such modification is specifically agreed to in a 
writing signed by Supplier. 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 Supplier 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.

THANK YOU!

Niax  is a trademark of Momentive Performance Materials, Inc.  
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