
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-61839-479-8 

Polyurethanes Technical 
Conference 2011 
 

Nashville, Tennessee, USA 
26-28 September 2011 

 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2011) by the American Chemistry Council 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2012) 
  
For permission requests, please contact the American Chemistry Council 
at the address below. 
  
American Chemistry Council 
1300 Wilson Boulevard 
Arlington, Virginia 22209 
 
 
Phone: (703) 741-5000 
Fax: (703) 741-6050 
 
www.americanchemistry.com 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

PAPERS 
 
APPLIANCES/COLD CHAIN 
 
Assessment of HBA-2 Blowing Agent as Replacement of HFCs in Rigid Polyurethane Insulating 
Foams for the Cold Chain Industry ..................................................................................................................................... 1

Dave Snider, Daniele Fava, Cecilia Girotti, Giuseppe Vairo 
 

Measurement and Improvement of the Post-demold Expansion of Rigid Polyurethane Foam .................................... 15
Steven Schilling, Kerry Ingold 

 

PASCAL™ Technology: A Novel Breakthrough Polyurethane Foaming Technology for Domestic 
Appliance Insulation............................................................................................................................................................ 24

Vanni Parenti, Hans Kramer 
 

A New Generation of Surfactants for Hydrocarbon Blown Domestic Appliance Formulations 
Providing Optimized Rigid Foam Surface Quality While Minimizing Thermal Conductivity..................................... 37

Pierre Chaffanjon, Bruce Smoyer, Zhaoming Zheng 
 

Household Refrigerator: Low GWP Blowing Agent Performance Update .................................................................... 56
James Bowman, Yordani Sinaga 

 
AUTOMOTIVE 
 
New Antioxidant Systems For Flexible Polyurethane Applications ................................................................................ 65

Jiong Yu, Hung Pham, Kristin Poljan 
 

Crosslinked Thermoplastic Polyurethane as Automotive Paint Protection Film ........................................................... 71
Lan Cao, Jacinthe Grote, Rhona Watson, Chris Lindsay, Steve Woutters 

 

Challenges With Odor Testing of Polyurethane Molded Foam ....................................................................................... 80
Allan James, Robert Lockwood, Roy Pask, Mark Polster, Ron Blair, Wenwei Zhao 

 

Hysteresis Loss - Is it a Viable Flexible Foam Property or Not? ..................................................................................... 96
G. Ron Blair, Mark Weirstall, Robert Bailey 

 
CASE 
 
Novel Reactive Hot Melt Polyurethane Adhesives .......................................................................................................... 116

Raj Kumar, Lyle Caillouette, Nik Lebedinski, Herb Harmon, Heinz Plaumann 
 

New Developments in Aliphatic Polyurea Coatings ........................................................................................................ 123
Paul Wiggins, Thalan Burris, Terry Pe, Sam Lane 

 

Floor Sealer on Steroids - Novel Green Sealer Technology for Decorative Concrete Flooring................................... 132
Steven Reinstadtler 

 

Elastomeric Waterproof Coatings in the Japanese Roof Market .................................................................................. 137
Peter Schreiber, Sam Lane 

 
CHEMISTRY & FUNDAMENTALS 
 
New Isosorbide Derivatives For Bio-based Polyurethanes ............................................................................................. 144

Mihail Ionescu, Zoran Petrovic, Manmohan Deep Sandhu, Ivan Javni, Nikola Bilic, Eric Eastwood 
 

Metabolix MBX-1000 - A New Polyurethane Additive................................................................................................... 156
Robert Whitehouse, Max Senechal 

 

Efficient Synthesis of Biobased Poly(amide urethane)s via Non-Isocyanate Route...................................................... 159
Elodie Hablot, Dan Graiver, Ramani Narayan 

 
 
 
 
 



CONSTRUCTION 1: ADVANCING THE SCIENCE OF PUR/PIR CONSTRUCTION FOAM 
 
Easing the Transition Between Blowing Agents in PIR Formulations Through Proper Surfactant 
Selection.............................................................................................................................................................................. 164

Christian Eilbracht, Torsten Metz, Robert Tauchen 
 

Evaluation of Low Global Warming Potential Blowing Agent Solutions in Pour-in-Place Panel 
Applications........................................................................................................................................................................ 181

Jim Ling, Ryan Qin 
 

The Benefits of Optimization in Ecomate® Blown Insulating Foams ........................................................................... 195
John Murphy, David Modray 

 

Continued Development of FEA-1100: A Zero ODP and Low GWP Foam Expansion Agent with 
Desired Properties ............................................................................................................................................................. 209

Gary Loh, Joseph Creazzo, Mark Robin 

 
CONSTRUCTION 2: ADVANCING THE SCIENCE OF SPF FOR THE CONSTRUCTION 
INDUSTRY 
 
A Life Cycle Look At Spray Foam Expansion Agents: A Cradle-to-Grave Analysis .................................................. 219

Christopher Johnas, Helen Walter-Terrinoni 
 

Honeywell's Next Generation (LGWP) of Blowing Agents for Global Spray Foam Applications.............................. 231
Mary Bogdan, Clifford Gittere, Michael Ross 

 

An Investigation of a New Low GWP Blowing Agent for Spray Polyurethane Foam ................................................. 255
Joseph Costa, Ben Chen, Laurent Abbas, Sri Seshadri 

 

Trends in the Selection of Next Generation Blowing Agents - An International View ................................................ 265
Paul Ashford, Arnie Vetter 

 
ELASTOMERS & FOOTWEAR 
 
Dynamic Properties of High-Load Wheels Based on Cerenol® Polyol ......................................................................... 274

Steve Seneker, Robert Czeiszperger, William Bartels, Denise Kenney 
 

Further Advances in Footwear Elastomers with Increased Bio-renewable Content ................................................... 285
Rafael Camargo, Tianshen Hu, Daniel Rosenvasser, Jim McCloud 

 

Multi Color PU Sole Production by Casting of Mini Spots ............................................................................................ 295
Christian Decker, Bjoern Dormann 

 

MDI-Based Polyurethane Elastomers Using Di-(2-hydroxyethyl) Disulfide as a Curative ......................................... 301
Robert Czeiszperger, Stephen Seneker, William Van De Ca 

 

Latest Processing Developments for TPU Footwear Production ................................................................................... 311
Bjoern Dormann, Christian Decker 

 
ENVIRONMENT, HEALTH & SAFETY 1 
 
EPA's Chemical Action Plan (CAP) for MDI and TDI .................................................................................................. 316

James Chapman, Cynthia Graham 
 

Drum Handling and Disposal ........................................................................................................................................... 319
John Richardson 

 
ENVIRONMENT, HEALTH & SAFETY 2 
 
Predictive Model for Polyurethane Blowing Agent Emissions Into a House ................................................................ 321

Ryan Hulse, Mary Bogdan, Nancy Iwamoto 
 

Draft Ventilation Guidance For Spray Polyurethane Foam Application ..................................................................... 328
Carol Hetfield, Kevin Sikora 

 

CPI Spray PU Foam Insulation - Research Initiative Update........................................................................................ 334
Cynthia Graham, James Chapman 

 

Determination of the Impact of Environmental Variables on the Change-Out Frequency for 
Respirator Cartridges Utilized in Spray Polyurethane Foam Applications ................................................................. 337

Kevin Blair, Mary Bogdan, Lynn Feiner, William Robert 
 



The Center for the Polyurethanes Industry's (CPI) Regulatory Compliance Assistance Program 
(RCAP) ............................................................................................................................................................................... 348

William Robert 

 
FLAME RETARDANTS & COMBUSTIBILITY 
 
New Developments In Flame Retardants For The Polyurethane Industry................................................................... 350

Carl Powell, Marshall Moore, Matthew Phillips, Xu Tao 
 

Flame Retarded Spray Polyurea ...................................................................................................................................... 355
Peter Schreiber, Eric Geiger, Sam Lane 

 

Comparison of Different Phosphorus Based Flame Retardants in Rigid Polyurethane Foam for the 
Production of Insulation Materials .................................................................................................................................. 365

Heiko Tebbe, John Sawaya 
 

Flame Retardant Developments for Rigid Foam Applications ...................................................................................... 378
Barbara Williams, Michael Nagridge, Jeffrey Stowell, Jens Leopold, Mark Gelmont 

 

Polyurethane Insulation for Buildings and Fire Issues in China - Situation and Development of 
Building Codes and Regulations....................................................................................................................................... 387

Xiaoqi Zhou, Jianbo Li 

 
FLEXIBLE FOAMS 1 
 
New Chemical Technology for the Production of Super High Air Flow Flexible Foams............................................. 394

Stanley Hager, Micah Moore, Peter Uthe, Jack Reese, Susan McVey, Scott Skolnekovich 
 

Polyurethane Foam With High Support Factor and Air Flow ...................................................................................... 400
Rogerio Baixo 

 

Low Density HR MDI Based Foams ................................................................................................................................ 413
Venkat Minnikanti, Bruno Motta, Rogelio Gamboa 

 

Evaluation of New Additives to Maximize the Use Level and Processing Performance of NOPs in 
Conventional Slabstock Foam .......................................................................................................................................... 417

Annegret Terheiden, Roland Hubel 
 

Bio-renewable Aromatic Additives for Flexible Foam Enhancements.......................................................................... 426
James Weir, Bruce Spivey, Larry Armbruster 

 
FLEXIBLE FOAMS 2 
 
Flame Retardant Developments for Low Emissions in the Flexible Polyurethane Foam Market .............................. 432

Manny Pinzoni, Michael Nagridge, Jeffrey Stowell, Jens Leopold 
 

Advance in Reduced Amine Emission Catalyst Systems for Flexible Polyurethane Foams ........................................ 444
Katsumi Tokumoto, Yoshihiro Takahashi, Hiroyuki Kiso, Roger Van Maris 

 

Ecomate® as a Blowing Agent Replacement for Methylene Chloride in Flexible Polyurethane Foams .................... 457
Gerson Silva, John Murphy 

 

Polyol Stabilization and the Introduction of a New PUR Slabstock Foam Antioxidant .............................................. 464
John Demassa 

 
PROCESSING INNOVATIONS 
 
Advanced Low Pressure High Volume Throughput Mixing Equipment ...................................................................... 487

Bjoern Dormann, Christian Decker 
 

New Developments in Gas Loading Units: Pentamat, Carbomat and Aeromat for High Pressure 
Polyurethane Applications ................................................................................................................................................ 492

John Muto, Lutz Heidrich 
 

Cannon V.A.I.: Vacuum-Assisted Injection Technology for Refrigerators Production, Providing Cost-
Effective Eco-Design and Superior Energy Saving ......................................................................................................... 504

Piero Corradi, Max Taverna 
 

State-of-the-Art Machine Concepts for Elastomer Processing ...................................................................................... 515
Matthias Klahr 

 

Hi-Temperature Urethane Lab Machines ....................................................................................................................... 522
Otto Huiber 

 



RENEWABLE CONTENT POLYOLS 
 
Polyurethane Rigid Foams From Agrol® Polyols ........................................................................................................... 539

Neil Nodelman, Nikki Shackelford, Luke Hall, William Parker, Jianghong Qian 
 

Soy-Based Rigid Foams With Reduced Urethane Loadings .......................................................................................... 545
Galen Suppes, Fu-Hung Hsieh, Ali Tekeei, Hongyu Fan 

 

Susterra® Propanediol - Evaluating the Structure-Property Relationship in CASE Applications ............................ 551
Robert Miller, Joseph Desalvo 

 

Rigid Polyisocyanurate (PIR) Biofoams From Non Food Grade and Renewable Biopolyols...................................... 562
Minh Tan Ton-That, Tri-Dung Ngo, Christian Belanger, Behzad Ahvazi, Jalal Hawari, Armand Langlois, Michel 
Drouin 

 
POSTERS 
 
APPLIANCE & BLOWING AGENTS 
 
Cannon V.A.I.: Vacuum-Assisted Injection Technology for Refrigerators Production, Providing Cost-
Effective Eco-Design and Superior Energy Saving ......................................................................................................... 566

Piero Corradi, Max Taverna 
 

Continued Development of FEA-1100 - A Zero ODP and Low GWP Foam Expansion Agent with 
Desired Properties ............................................................................................................................................................. 567

Gary Loh, Joseph Creazzo, Mark Robin 
 

Evaluation of Foamed Polyurethane Insulation for Residential Use by New Indicators of Global 
Warming and From a Viewpoint of Carbon Resources ................................................................................................. 568

Akira Sekiya, Sayuri Okamoto, Masanori Tamura 
 

Whirlpool-DuPont Low GWP Foaming Agent Development ........................................................................................ 569
Joseph Creazzo, Gary Loh, Jordani Sinaga, Uday Bahadur 

 
EQUIPMENT & PROCESSING 
 
Draft Ventilation Guidance For Spray Polyurethane Foam Application ..................................................................... 570

Carol Hetfield, Kevin Sikora 
 

New Developments in Gas Loading Units: Pentamat, Carbomat and Aeromat for High Pressure 
Polyurethane Applications ................................................................................................................................................ 571

John Muto, Lutz Heidrich 
 

State-of-the-Art Machine Concepts for Elastomer Processing ...................................................................................... 572
Matthias Klahr 

 
CHEMISTRY & RENEWABLE MATERIALS 
 
Effect of Non-Isocyanate Polyurethane Structure on Properties................................................................................... 573

Ivan Javni, Olivera Bilic, Doo Pyo Hong, Jian Hong, Zoran Petrovic 
 

Efficient Synthesis of Biobased Poly(amide urethane)s via Non-Isocyanate Route...................................................... 574
Elodie Hablot, Dan Graiver, Ramani Narayan 

 

Green Chemistry Surface Active Materials based on Natural Polyols for Use in Rigid and Flexible 
Polyurethane Foams .......................................................................................................................................................... 575

E. Ray McAfee, Patrick Coterillo, Ed Galauski, Neal Tonks 
 

New Isosorbide Derivatives For Bio-based Polyurethanes ............................................................................................. 576
Mihail Ionescu, Zoran Petrovic, Manmohan Deep Sandhu, Ivan Javni, Nikola Bilic, Eric Eastwood 

 

Polyurethanes Based on Glycerin Aminopolyols............................................................................................................. 577
Ivan Javni, Nikola Bilic, Zoran Petrovic 

 

Undergraduate Study of Synthesis of Several Greener Silicone Surfactants from Soy-Based Polyols 
for Polyurethane Rigid/or Flexible Foams With Characterized Physical Properties and System 
Compatibilities ................................................................................................................................................................... 578

Neal Tonks, Patrick Coterillo, E. Ray McAfee 

 
 
 



CONSTRUCTION 
 
Dabco DC5350 and Dabco EM400, New Surfactants for Water-Blown Low-Density Spray Foam ........................... 579

Jean Vincent, Tim Miller, Jim Tobias, Bulent Ozbas 
 

Development of a Product Category Rule (PCR) for Building Envelope Thermal Insulation in the U.S. 
- Lessons Learned .............................................................................................................................................................. 580

D'Lane Wisner, Mike Levy, Jerry Phelan, George Pavlovich 
 

New Additive for Rigid Polyurethane Foams .................................................................................................................. 581
Hiroshi Wada, Takayuki Sasaki, Jim Scott, Norihito Miyagawa 

 

The Benefits of Optimization in Ecomate Blown Insulating Foams .............................................................................. 582
John Murphy, David Modray 

 

Urethane Polymer Concrete with Built-In Gloss ............................................................................................................ 583
Craig McNair 

 

Use of Elastopor 1000 Series in Net Zero Apartment Complex in Cancun, Mexico for COP 16 
Conference.......................................................................................................................................................................... 584

Ruben Montiel, Fabiola Carrera, Heberto Moreno 

 
FLEXIBLE FOAM & CASE 
 
Crosslinked Thermoplastic Polyurethane as Automotive Paint Protection Film ......................................................... 585

Lan Cao, Jacinthe Grote, Rhona Watson, Chris Lindsay, Steve Woutters 
 

Ecomate® as a Blowing Agent Replacement for Methylene Chloride in Flexible Polyurethane Foams .................... 586
Gerson Silva, John Murphy 

 

Hybrids of Colloidal Silica and Waterborne Polyurethane for Breathable Waterproof Textile Coating .................. 587
Wei Zheng, Qi Yu, Xueshun Ji, Yanli Wang, Jiakuan Sun 

 

New Chemical Technology for the Production of Super High Air Flow Flexible Foams............................................. 588
Stanley Hager, Micah Moore, Peter Uthe, Jack Reese, Susan McVey, Scott Skolnekovich 

 

Polyurethane Foam With High Support Factor and Air Flow ...................................................................................... 589
Rogerio Baixo 

 

Polyurethane GEL Network ............................................................................................................................................. 590
Theodore Smiecinski, Amanda Kelmer 

 

Pot Life and Curing Monitoring of CASE-Formulations at High Temperatures ........................................................ 591
Erland Hofmann, Jeff Gross 

 

Author Index 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




