
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-1497-4 

Polyurethanes Technical 
Conference 2015 

Kissimmee, Florida, USA 
5 - 7 October 2015 

 

 

 



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© (2015) by American Chemistry Council 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2016) 
  
For permission requests, please contact American Chemistry Council 
at the address below. 
  
American Chemistry Council 
700 Second St., NE 
Washington, DC 20002 
USA 
 
 
Phone:  (202) 249-7000 
Fax:  (202) 249-6100 
 
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:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

AUTOMOTIVE 
 
INVESTIGATION OF INNOVATIVE POLYISOCYANATES FOR HIGH PERFORMANCE SELF-
RECOVERY COATINGS .................................................................................................................................................... 1

T. Nagaoka, R. Kishimoto, T. Jono 
 

VEHICLE INTERIOR AIR QUALITY - (S)VOC EMISSION FROM MATERIALS: 
REGULATION, STANDARD METHODS AND ANALYTICAL IMPLEMENTATION ........................................... 12

C. Widdowson, N. Watson 
 

STABILIZERS ENHANCING PROPERTIES OF POLYURETHANES USED IN AUTOMOTIVE 
INTERIOR AND EXTERIOR APPLICATIONS ............................................................................................................ 17

C. Tartarini, D. Bouvier, G. Huber 
 

NEW, NON-SEPARATING, LOW TG, MOLDED VISCOELASTIC FOAM SYSTEM ............................................. 29
J. Olari, E. Cheolas 

 

ALDEHYDE EMISSIONS FROM FLEXIBLE MOLDED FOAM................................................................................ 36
J.E.A. Al-Rashid, T. Panitzsch, J. Su, G.S. Lal, A.J. Adamczyk, A.R. Arnold 

 

NOVEL REACTIVE CATALYST FOR LOW-EMISSION FLEXIBLE POLYURETHANE FOAMS ..................... 54
R. Takahashi, H. Fujiwara, H. Kiso, J. Tucker 

 
BLOWING AGENTS 
 
SIMULATION AND MASS BALANCE OF BLOWING AGENT PERFORMANCE ................................................. 67

G.J. Suppes, R. Ghoreishi, H. Al-Moameri, Y. Zhao 
 

OPTIMIZATION OF POLYURETHANE RIGID FOAMS CO-BLOWN WITH CYCLOPENTANE 
AND HALOGENATED OLEFIN BLOWING AGENTS ................................................................................................ 76

S.L. Schilling, S.L. Aprahamina, M.S. Super 
 

NEW DEVELOPMENTS ON METHYLAL, A RECENTLY SNAP APPROVED BLOWING 
AGENT................................................................................................................................................................................. 87

M. Beaujean, L. Godefroid 
 

RECENT DEVELOPMENT OF FORMACEL® 1100 – A ZERO ODP AND LOW GWP FOAM 
EXPANSION AGENT....................................................................................................................................................... 103

G. Loh, S.A. Ata, J. Jovicic 
 

EFFECTS OF HFO 1233ZD/CYCLOPENTANE BLENDS ON THE PERFORMANCE AND 
PROPERTIES OF AN APPLIANCE SYSTEM ............................................................................................................. 121

J. Costa, B. Chen, L. Abbas, S. Seshadri 
 

CONVERSION METHODS TO MEET HAZARDOUS BLOWING AGENT REGULATIONS ............................. 133
J. Shoup 

 

FORMACEL™ 1100: THE NEXT GENERATION FOAM EXPANSION AGENT FOR ALL 
POLYURETHANE FOAM APPLICATIONS................................................................................................................ 134

J. Creazzo, G. Loh, M. Robin, E. Wysong 
 

DABCO® PM301 SURFACTANT AND POLYCAT® 204 CATALYST; NEW ADDITIVES THAT 
ENABLE THE USE OF HYDROFLUOROOLEFIN LOW GWP BLOWING AGENTS IN COSED 
CELL SPF .......................................................................................................................................................................... 135

J. Bender, I. Hsu, J. Rogers, T. Miller, T. Thompsom 
 

TEROL POLYOLS FOR HFO BLOWING AGENTS .................................................................................................. 136
D. Shieh, M. Nguyen, G. Melder 

 
CHEMISTRY FUNDAMENTALS 
 
MODELING IMPACT OF SURFACTANTS ON POLYURETHANE FOAM POLYMERIZATION .................... 137

Y. Zhao, R. Ghoreishi, H. Al-Moameri, G.J. Suppes 
 

USE OF SIMULATION FOR CHARACTERIZING POLYOLS WITH UNKNOWN PROPERTIES.................... 154
R. Ghoreishi, Y. Zhao, H. Al-Moameri, G.J. Suppes 

 

SOME INTERACTIONS OF ISOCYANATES AND POLYURETHANES WITH METAL 
SURFACES ........................................................................................................................................................................ 164

C. Phanopoulos, S. Holvoet, K. Shimizu, S. Ng, M. Abel, J.F. Watts 
 



BIO-BASED 1, 5-PENTANEDIOL: A RENEWABLE BLOCK FOR POLYOLS...................................................... 177
C. Chen, C. Ju, B. Liu, J. Hu, H. Chen, Liyuan 

 
COATINGS SEALANTS 
 
POLYURETHANE ADHESIVES AND SEALANTS BASED ON HYDROPHOBIC POLYOLS ............................ 187

A. Colson, A. Stephenson, N. Xu, W. Li, B. Krishnan 
 

POLYASPARTIC FLOOR COATINGS: INDUSTRY PREFERENCES, DEVELOPMENTS, 
APPLICATION AND REAL WORLD EXAMPLES .................................................................................................... 198

S. Reinstadtler, P. Kendi 
 

STRUCTURE-PROPERTY RELATIONSHIPS OF THE PRECURED POLYCARBODIIMIDE 
PROPPANT COATINGS WITH IMPROVED DURABILITY .................................................................................... 206

S. Kharchenko, R. Kumar, C. Tanguay 
 

KEY ROLE OF POLYCARBONATE DIOL ETERNACOLL® FOR IMPROVING WEATHERING 
AND SOLVENTS RESISTANCE OF POLYURETHANE SEALANTS AND COATINGS USED IN 
CIVIL ENGINEERING .................................................................................................................................................... 214

J.A. Jofre-Reche, J.M. Martin-Martinez, M. Colera, A.J. Yanez-Pacios, F. Rodriguez, V. Costa 
 

POLYURETHANE TECHNOLOGIES FOR CONCRETE INFRASTRUCTURE 
REHABILITATION.......................................................................................................................................................... 224

A. Colson, N. Knight, H. Shah, A. Stephenson, R. Frye, J.C. Medina 

 
CONSTRUCTION ELASTOMERS 
 
POLYURETHANE PRODUCTS MADE WITH ISO-LIGNIN® TECHNOLOGY .................................................... 242

M. Drouin, A. Langlois, S.B. Maamar 
 

DEVELOPMENT OF A POLYURETHANE RIGID POUR-IN-PLACE FOAM USING EMEROX® 
POLYOLS AND ECOMATE® BLOWING AGENT .................................................................................................... 256

D. Modray, M. Brooks, J. Barnhorst 
 

ADVANCES IN THE USE OF CO2 BASED POLYOLS IN RIGID INSULATION FOAM 
APPLICATIONS ............................................................................................................................................................... 266

A. Cherian, C. Fordice, K. Jaskula, M. Nagridge, S. Waddington, W. Willkomm 
 

ADVANCES IN TRIMER CATALYSTS FOR IMPROVED PROCESSING OF 
POLYISOCYANURATE FOAMS................................................................................................................................... 281

J.D. Tobias, J.J. Burdeniuc, R.F. Hoffman 
 

POLYURETHANE SEMI-FLEXIBLE FOAM SEALANT FOR BUILDING FENESTRATION ............................ 294
S. Crain, C. Bohm, L. Massueger 

 

THE USE OF SOLSTICE® GAS BLOWING AGENT (GBA) IN LOW PRESSURE SPRAY FOAM 
APPLICATIONS ............................................................................................................................................................... 307

M. Cline, M. Bogdan 
 

PREPARATION AND APPLICATION OF BIO-ISOCYANATE IN THE FIELD OF MEDICAL 
ELASTOMER.................................................................................................................................................................... 308

J. Han, L. Yuan, J. Li, P. Shi, C. Hao, Y. Shang 
 

SPECIAL FORMULATED CURATIVES FOR MBOCA REPLACEMENT AND HIGH 
TEMPERATURE APPLICATIONS ............................................................................................................................... 309

H. Wu, G. Peters 
 

NOVEL POLYESTER POLYOLS FOR SUPERIOR POLYURETHANE DISPERSIONS...................................... 310
W. Geuking 

 

NEW ALIPHATIC DIISOCYANATE AND HIGH PERFORMANCE POLYURETHANES USING 
FORTIMO™ 1,4-H6XDI .................................................................................................................................................. 311

S. Yamasaki, G. Kuwamura, H. Morita, S. Seneker, K. Kojio, A. Takahara 

 
EHS 
 
LESSONS LEARNED FROM THE FEDERAL PARTNERS WORKGROUP ON SPRAY 
POLYURETHANE FOAM (SPF).................................................................................................................................... 312

K. Sleasman, M. Biggs 
 

OPEN CELL MONITORING, A FOLLOW-UP AFTER REFORMULATION ........................................................ 326
W. Robert, J. Andersen, R. Wood 

 



SAMPLING, MEASUREMENT AND ANALYSIS OF VOCS & SVOCS; WHAT ARE THE BEST 
TOOLS FOR THE JOB? .................................................................................................................................................. 335

N. Watson, C. Widdowson 
 

THE IMPORTANCE OF DIFFERENTIATING BETWEEN HAZARD AND RISK IN ASSESSING 
EXISTING PU SYSTEMS AND THEIR ALTERNATIVES ........................................................................................ 342

P. Ashford 

 
ELASTOMERS 
 
SUCCINIC ACID: A BIO-BASED BUILDING BLOCK FOR SUCCINATE POLYESTER 
POLYOLS IN MODIFIED THERMOPLASTIC URETHANES USING A CAST MOLDING 
URETHANE PRE-POLYMER PROCESS ..................................................................................................................... 349

W.D. Coggio, D. Pseja, C.B. Kang, A. Schrock, N. Dzadek 
 

LATENT ORGANOMETALLIC CATALYST FOR POLYURETHANE APPLICATIONS ................................... 367
J.H. Stengel, P.M. Lo, Z. Zheng 

 

ULTRA HIGH-PERFORMANCE ELASTOMERS BASED ON TRANS-
BIS(ISOCYANATOMETHYL CYCLOHEXANE), FORTIMO™ .............................................................................. 385

S. Seneker, R. Czeiszperger, J. Duckett, S. Yamasaki, T. Nakagawa, D. Hasegawa 
 

NEW ALIPHATIC DIISOCYANATE AND HIGH PERFORMANCE POLYURETHANES USING 
FORTIMOTM 1,4-H6XDI .................................................................................................................................................. 393

S. Yamasaki, G. Kuwamura, H. Morita, S. Seneker, K. Kojio, A. Takahara 
 

PREPARATION AND APPLICATION OF BIO-ISOCYANATE IN THE FIELD OF MEDICAL 
ELASTOMER.................................................................................................................................................................... 413

Jinpinghan, L. Yuan, J. Li, P. Shi, C. Hao, Y. Shang, Z. Qing 

 
FLEXIBLE FOAMS COMFORT 
 
EMEROX® RENEWABLE AND INFIGREEN® RECYCLE CONTENT POLYOLS: EFFECT OF 
SUBSTITUTION RATE ON MOLDED FLEXIBLE FOAM PROPERTIES ............................................................. 422

M.E. Brooks, A. Maloney, M. Kinkelaar, S. Turner 
 

BENCHMARKING SLEEP COMFORT FOR BEDDING INDUSTRY ..................................................................... 439
H. Moureau, J. Pittevils, Y. Liu, M. Anderson 

 

EXPANDED FORMULATION OPTIONS FOR PRODUCING NEW VISCOELASTIC FOAM 
GRADES ............................................................................................................................................................................ 446

W. Gower, S. McVey, N. Barksby 
 

THE ART AND SCIENCE OF MICROENCAPSULATED PHASE CHANGE MATERIALS FOR 
FLEXIBLE POLYURETHANE FOAM (FPF)............................................................................................................... 459

J. McKinney, J.C. Debrall 
 

NOVEL TECHNOLOGY TO INFLUENCE HARDNESS OF FLEXIBLE POLYURETHANE 
FOAMS............................................................................................................................................................................... 467

M. Krebs, J. Sassenhagen, R. Hubel 

 
FLEXIBLE FOAMS INNOVATION 
 
ALL CARBON BLACK COLORANTS ARE NOT CREATED EQUAL. AN IN-DEPTH ANALYSIS 
OF CARBON BLACK COLORANTS AND THEIR EFFECT ON URETHANE APPLICATIONS ....................... 483

L. Collette, B. Arnold 
 

NEW CLASS OF HYDROPHILIC MDI PREPOLYMERS FOR INDUSTRIAL AND CONSUMER 
APPLICATIONS ............................................................................................................................................................... 497

Y. Srivastava, P. Sheridan, J. Facello, H. Braun, R. Duggal 
 

METHODS OF CHARACTERIZING AND INHIBITING THE OCCURRENCE OF PINK STAIN 
IN POLYURETHANE SUBSTRATES ........................................................................................................................... 513

T.E. Robitaille, R. Prioli, D. Snyder 
 

ADVANCES IN THE USE OF CO2-BASED POLYOLS IN FLEXIBLE POLYURETHANE FOAMS................... 522
A. Cherian, C. Fordice, K. Jaskula, M. Nagridge, S. Waddington, W. Willkomm 

 

NEXT GENERATION HIGH SOLIDS POLYMER POLYOLS.................................................................................. 532
R.L. Adkins, J.E. Hayes, S.B. McVey, B.L. Neal 

 



GLOBAL AUTO VOC 1 
 
MOLDED POLYURETHANE FOAM INDUSTRY PANEL: GLOBAL AUTOMOTIVE VOC 
SPECIFICATIONS (PART 1) .......................................................................................................................................... 546

M. Weierstall 
 

VEHICLE INTERIOR AIR QUALITY .......................................................................................................................... 552
M. Polster 

 

VEHICLE INDOOR AIR QUALITY: HISTORICAL DEVELOPMENT .................................................................. 566
B. Neal 

 

VOC TESTING IN EUROPE FOR FLEXIBLE PU FOAM IN AUTOMOTIVE SEATING .................................... 578
S. Gentil 

 
GLOBAL AUTO VOC 2 
 
ADDITIVES TO MEET LOW VOC AUTOMOTIVE REQUIREMENTS ................................................................. 589

A. Terheiden 
 

UNIQUE SOLUTION TO ADDRESS INCREASINGLY STRINGENT VEHICLE INDOOR AIR 
QUALITY STANDARDS ................................................................................................................................................. 593

M. Ragsdale 
 

RZETA: NOVEL STRONG GELLING CATALYST FOR LOW-EMISSION FLEXIBLE PU 
FOAMS............................................................................................................................................................................... 597

T. Suzuki, H. Fujiwara, H. Kiso, J. Tucker 
 

ALDEHYDE EMISSIONS FROM FLEXIBLE MOLDED FOAM.............................................................................. 601
J. Al-Rashid 

 

LOW EMISSION SOLUTIONS FOR THE AUTOMOTIVE INDUSTRY ................................................................. 605
F. Rodriguez 

 
PROCESSING INNOVATIONS 
 
PURE CARPET BACK FOAMING INNOVATIONS................................................................................................... 610

B. Gawne, C. Szczygiel 
 

FPL SR, THE EVOLUTION OF A FLAGSHIP MIXING HEAD................................................................................ 621
M. Taverna 

 

INDIVIDUALIZED FOOTWEAR MANUFACTURING FOR SPECIFIC TARGET GROUPS ............................. 631
B. Dormann, C. Decker 

 

CONVERSION METHODS TO MEET HAZARDOUS BLOWING AGENT REGULATIONS ............................. 638
J. Shoup 

 

THE IMPACT OF POLYMER-PARTICLE INTERACTION ON THE MECHANICAL 
PROPERTIES OF POLYURETHANE NANOCOMPOSITES .................................................................................... 643

E. Burns, K. Pai, A. Christopher, S. Pierre 
 

INNOVATIVE METERING PUMP FOR POLYURETHANE CATALYSTS AND ADDITIVES ........................... 644
D. Capriotti, R. Werner 

 

NEW METHODS OF ANALYSIS FOR FOAM RISE DATA ...................................................................................... 645
E. Hofmann, F. Bertuzzi 

 

SIMULATION AND MASS BALANCE OF BLOWING AGENT PERFORMANCE ............................................... 646
G. Suppes, H. Al-Moameri, R. Ghoreishi, Y. Zhao 

 

WHY VOC IS A CRITICAL ISSUE FOR THE GLOBAL AUTOMOTIVE INDUSTRY......................................... 647
N/A 

 

MODELING IMPACT OF SURFACTANTS ON POLYURETHANE FOAM POLYMERIZATION .................... 648
Y. Zhao, G. Suppes 

 

USE OF SIMULATION FOR CHARACTERIZING POLYOLS WITH UNKNOWN PROPERTIES.................... 649
R. Ghoreishi, Y. Zhao, H. Al-Moameri, G. Suppes 

 
RENEWABLE CONTENT POLYOLS 
 
NOVEL POLYURETHANES FROM BIO-RENEWABLE C18 POLYOLS .............................................................. 650

A. Beuhler, K. Mody, P. Bertin, D. Tindall 
 

BIO-BASED POLYOL FORMULATIONS FOR POLYURETHANE FOAM ........................................................... 660
J. Wang, D. Bostic 

 



HIGH PERFORMANCE CASE POLYOLS FROM RECYCLED POLY(BISPHENOL A 
CARBONATE) AND RECYCLED PET ......................................................................................................................... 675

R. Tabor, G. Spilman, E. Vrabel, M. Beatty, A. Emerson, K. Rogers, J. Kovsky, M. Christy, D. Hense, E. 
Rosenblum 

 

BREAKTHROUGH CATALYST TECHNOLOGY ENABLES DROP-IN RENEWABLE 
POLYESTER POLYOLS AND SUSTAINABLE POLYURETHANES - WITHOUT 
COMPROMISING PERFORMANCE ............................................................................................................................ 699

G. Diamond, V. Murphy, T. Boussie 
 

NOVEL NATURAL POLYOL WITH UNIQUE CHEMICAL AND PHYSICAL 
CHARACTERISTICS ...................................................................................................................................................... 711

J. Luna, T. Rathke, C. Valentine 
 

BIO-BASED 1, 5-PENTANEDIOL: A RENEWABLE BLOCK FOR POLYOLS...................................................... 712
C. Chen, C. Ju, B. Liu, J. Hu, H. Chen, Liyuan 

 

ISOCYANURATE TRIMER EMPLOYING SOY POLYOL FOR HIGH STRENGTH, THERMAL 
STABILITY, AND REDUCED DENSITY IN COMPOSITES AND CAST ELASTOMERS.................................... 713

F. Du, M. Farmer, J. Miller, H. Cash 
 

EFFECTS OF BIO-POLYOLS BASED ON RAPESEED OIL ON THE SELECTED PROPERTIES 
OF FLEXIBLE POLYURETHANE FOAMS ................................................................................................................. 714

S. Michalowski, A. Prociak 
 

MAXIMIZING BIOBASED CONTENT AND PERFORMANCE OF POLYPROPYLENE 
SUCCINATE AND POLYBUTYLENE SUCCINATE POLYOLS FOR REACTIVE HOT-MELT 
ADHESIVE APPLICATIONS ......................................................................................................................................... 715

J. Zahn, R. Miller 
 

POLYURETHANE PRODUCTS MADE WITH ISO-LIGNIN® TECHNOLOGY ................................................... 716
M. Drouin, A. Langlois, S.B. Maamar 

 
RIGID FOAM COMBUSTIBILITY 
 
NOVEL REACTIVE ADDITIVES FOR ENHANCED FIRE PERFORMANCE OF 
HALOGENATED FLAME RETARDANTS IN POLYURETHANE FOAMS ........................................................... 717

A.C. Ibay 
 

NEW DEVELOPMENTAL FLAME RETARDANTS FOR THE SPRAY FOAM MARKET .................................. 723
K. Suryadevara, J. Stowell, M. Patel, B. Williams 

 

NONFLAPOL, A NEWLY-DEVELOPED HIGH PERFORMANCE POLYOL FOR FLAME 
RETARDANT RIGID FOAM .......................................................................................................................................... 736

H. Masuno, T. Hirano, Y. Yoshida 
 

INVESTIGATION ON THE USE OF FLAME RETARDED FOAM PLASTIC INSULATION 
MATERIALS IN BUILDING CONSTRUCTION ......................................................................................................... 746

J.J. Beitel, M.D. Fischer, M.M. Hirschler, L.A. Ross 
 

BLENDS OF DIFFERENT PHOSPHORUS-BASED FLAME RETARDANTS IN RIGID 
POLYURETHANE FOAM .............................................................................................................................................. 776

H. Tebbe, K. Essenmacher 

 
SPRAY POLYURETHANE FOAM 
 
OPTIMIZATION OF SPRAY FOAM SYSTEMS BLOWN WITH 4TH GENERATION BLOWING 
AGENTS............................................................................................................................................................................. 792

C. Eilbracht, C. Schiller, W. Rowe, R. Tauchen 
 

THE USE OF SOLSTICE® GAS BLOWING AGENT (GBA) IN LOW PRESSURE SPRAY 
POLYURETHANE FOAM APPLICATIONS................................................................................................................ 804

M. Cline, M. Bogdan 
 

SPRAY FOAM INSTALLATIONS WITH REDUCED OCCUPATIONAL EXPOSURE - PHASE 1 ..................... 815
D. Nelson 

 

FORMACEL™ 1100: SPRAY FOAM OPTIMIZATION AND COMMERCIAL 
DEMONSTRATIONS ....................................................................................................................................................... 824

E.B. Wysong, V.K. Grover 

 
 



 
 
FORMACEL™ 1100: BETTER PERFORMANCE WITH A REDUCED ENVIRONMENTAL 
FOOTPRINT: A LOOK THROUGH LIFE CYCLE ASSESSMENT (LCA).............................................................. 839

H. Walter-Terrinoni, S. Roy, T.M. Krieger 
 

ACCURATE ENERGY MODELING OF UNVENTED ATTICS – WHY IT IS IMPORTANT TO 
THE PU INDUSTRY......................................................................................................................................................... 862

R.S. Duncan, G. Torvestad 
 

Author Index 




