
 

 

 
PERP Report 

 

Thermoplastic Copolyester and 
Copolyamide Elastomers 

02/03S9 
 

October 2003 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

44 South Broadway, White Plains, New York 10601, USA 
Tel:  +1 914 609 0300      Fax:  +1 914 609 0399 

 
 

 



 

 PERP 02/03S9, Thermoplastic Copolyester and Copolyamide Elastomers 
Q203_00101.0003.4119

i 

 

Contents 
 
Section Page 
 
1 Summary...................................................................................................................... 1 

1.1 BACKGROUND ON COPOLYESTER ELASTOMERS (COPE) ................. 1 

1.2 BACKGROUND ON COPOLYAMIDE ELASTOMERS (COPA) ................ 2 

1.3 CHEMISTRY ................................................................................................... 4 

1.3.1 Copolyester Elastomers ........................................................................ 4 

1.3.2 Copolyamide Elastomers ...................................................................... 5 

1.4 ECONOMICS................................................................................................... 7 

1.5 RAW MATERIAL SENSITIVITY: EFFECT OF BACK INTEGRATION ... 8 

1.6 GLOBAL DEMAND SUMMARY FOR COPE .............................................. 9 

1.7 GLOBAL DEMAND – COPA ......................................................................... 10 

2 Introduction................................................................................................................. 12 

2.1 BACKGROUND ON COPOLYESTER ELASTOMERS (COPE) ................. 12 

2.2 BACKGROUND ON COPOLYAMIDE ELASTOMERS (COPA) ................ 13 

2.3 OVERVIEW OF THERMOPLASTIC ELASTOMERS (TPES) ..................... 18 

2.3.1 Background ........................................................................................... 18 

2.3.2 Properties and Performance: Definitions .............................................. 24 

2.3.3 Definition of TPE Polymers.................................................................. 25 

2.3.4 General Characteristics of TPEs ........................................................... 29 

3 Technology................................................................................................................... 37 

3.1 CHEMISTRY ................................................................................................... 37 

3.1.1 Copolyester Elastomers ........................................................................ 37 

3.1.2 Polyols for Copolyester Elastomers...................................................... 39 

3.1.3 Copolyamide Elastomers ...................................................................... 40 

3.2 PROCESS DESIGN OF COPES AND PRECURSORS.................................. 41 

3.2.1 Copolyester Elastomers ........................................................................ 41 

3.2.2 PTMEG................................................................................................. 47 

3.2.3 Polybutylene Adipate Glycol................................................................ 47 

3.2.4 Polypropylene Glycol End-Capped with Polyethylene Oxide ............. 51 

3.3 PROCESS DESIGN OF COPAS AND PRECURSORS ................................. 54 



 Contents 

 PERP 02/03S9, Thermoplastic Copolyester and Copolyamide Elastomers 
Q203_00101.0003.4119

ii 

 

3.3.1 Copolyamide Elastomers ...................................................................... 54 

3.3.2 Lauryl Lactam....................................................................................... 56 

3.4 TRENDS IN TECHNOLOGY.......................................................................... 63 

4 Economics .................................................................................................................... 64 

4.1 BASIS ............................................................................................................... 64 

4.2 INVESTMENT................................................................................................. 65 

4.3 ECONOMICS................................................................................................... 65 

4.4 RAW MATERIAL SENSITIVITY: EFFECT OF BACK INTEGRATION ... 72 

4.5 SENSITIVITY TO SCALE .............................................................................. 74 

5 Commercial Analysis .................................................................................................. 82 

5.1 END USES - COPE .......................................................................................... 82 

5.1.1 Transportation....................................................................................... 82 

5.1.2 Film, Sheet, Coatings and Tape ............................................................ 83 

5.1.3 Other Applications ................................................................................ 84 

5.2 REGIONAL DEMAND ANALYSIS - COPE ................................................. 85 

5.2.1 North America ...................................................................................... 85 

5.2.2 Western Europe..................................................................................... 86 

5.2.3 Japan ..................................................................................................... 87 

5.2.4 Rest of World (ROW)........................................................................... 88 

5.2.5 Global Summary ................................................................................... 89 

5.3 GLOBAL SUPPLY – COPE ............................................................................ 91 

5.4 END-USES – COPA......................................................................................... 93 

5.5 GLOBAL DEMAND – COPA ......................................................................... 94 

5.6 SUPPLY – COPA ............................................................................................. 95 

6 Glossary ....................................................................................................................... 96 

7 References .................................................................................................................... 97 

 
 
Appendix Page 
 
A Elements of Nexant's/Chem System's Capital Cost Estimate................................. A-1 

B PERP Program Title Index ........................................................................................ B-1 



 Contents 

 PERP 02/03S9, Thermoplastic Copolyester and Copolyamide Elastomers 
Q203_00101.0003.4119

iii 

 

 
Figures Page 
 
1.1 Illustration of COPE Resins.......................................................................................... 2 

1.2 COPA Hardness Range Comparison ............................................................................ 3 

1.3 COPE and COPA Production Cost ............................................................................... 8 

1.4 Comparison of Integrated Versus Non-Integrated COPE and COPA Production 
Costs.............................................................................................................................. 9 

1.5 Regional Demand for COPE......................................................................................... 10 

1.6 Global COPA Demand by Region, 2002...................................................................... 11 

2.1 Illustration of COPE Resins.......................................................................................... 13 

2.2 Effect of Alternative Soft Blocks on COPE Properties ................................................ 15 

2.3 COPA Hardness Range Comparison ............................................................................ 17 

2.4 Elastomer Industry Growth........................................................................................... 20 

2.5 Phase Arrangement In Crystalline Block Copolymers ................................................. 22 

2.6 Phase Arrangements Of Polymer/Elastomer Blends .................................................... 23 

2.7 TPE Product Life Cycle ................................................................................................ 30 

2.8 Global TPE Scope:  Demand Versus Growth............................................................... 31 

2.9 Thermoplastic Elastomers – Performance Regimes ..................................................... 32 

2.10 TPE Performance Regimes ........................................................................................... 32 

2.11 Functional Determinants Of Rubber Products.............................................................. 35 

2.12 Replacement Of Competing Materials as a Component of TPE Growth ..................... 36 

3.1 Copolyester Elastomer Production Process .................................................................. 43 

3.2 Plant for Finishing COPE Resins.................................................................................. 45 

3.3 1,4-Butanediol Recovery .............................................................................................. 46 

3.4 Polyoxytetramethylene Ether Glycol (PTMEG)  Conventional Process...................... 48 

3.5 Polybutylene Adipate Glycol Preparation .................................................................... 49 

3.6 1,4-Butanediol Recovery Section ................................................................................. 50 

3.7 Polypropylene Glycol End-capped with Polyethylene Oxide ...................................... 52 

3.8 Copolyamide Elastomer Production ............................................................................. 55 

3.9 Cyclododecane via Trimerization of Butadiene and Hydrogenation of 
Cyclododecatriene ........................................................................................................ 57 

3.10 Synthesis of Lauryl Lactam from Cyclododecane........................................................ 59 



 Contents 

 PERP 02/03S9, Thermoplastic Copolyester and Copolyamide Elastomers 
Q203_00101.0003.4119

iv 

 

3.11 Synthesis of Lauryl Lactam from Cyclododecane........................................................ 60 

4.1 COPE and COPA Production Cost ............................................................................... 66 

4.2 Comparison of Integrated Versus Non-Integrated COPE and COPA 
Production Costs ........................................................................................................... 72 

4.3 Scale Comparison of COPE and COPA Production..................................................... 81 

5.1 Applications for COPE in Film, Sheet, Coatings and Tape.......................................... 84 

5.2 North American COPE Demand by End-Use Segment, 2002...................................... 86 

5.3 West European COPE Demand by End-Use Segment, 2002 ....................................... 87 

5.4 Japanese COPE Demand by End-Use Segment, 2002.................................................. 88 

5.5 ROW COPE Demand by End-Use Segment, 2002....................................................... 89 

5.6 Global COPE Demand by End-Use Segment, 2002..................................................... 90 

5.7 Regional Demand for COPE......................................................................................... 91 

5.8 Global COPA Demand by Region, 2002...................................................................... 94 

 



 Contents 

 PERP 02/03S9, Thermoplastic Copolyester and Copolyamide Elastomers 
Q203_00101.0003.4119

v 

 

 
Tables Page 
 
1.1 COPE and COPA Production Costs ............................................................................. 7 

1.2 Global Demand Summary for COPE............................................................................ 9 

1.3 Regional Demand for COPA ........................................................................................ 10 

2.1 Typical COPE Mechanical Properties .......................................................................... 14 

2.2 Common COPE Hard and Amorphous Segments ........................................................ 15 

2.3 Property Data for COPEs Containing Different Amorphous Segments....................... 16 

2.4 Common COPA Hard and Amorphous Segments........................................................ 18 

2.5 Selected COPA Mechanical Properties ........................................................................ 18 

2.6 Hard Polymer/Elastomer Blend Combinations............................................................. 21 

2.7 Comparison of COPE and COPA Properties Versus Selected Competing Materials .. 28 

2.8 Intermaterial Substitution Competitive Grid ................................................................ 33 

3.1 Effect of Soft Block on Key COPE Physical Properties............................................... 39 

4.1 USGC COPE and COPA Capital Cost Estimates......................................................... 65 

4.2 COPE and COPA Production Costs ............................................................................. 66 

4.3 Cost of Production Estimate for: COPE (using PTMEG) 
Process: DuPont ............................................................................................................ 68 

4.4 Cost of Production Estimate for: COPE (using butanediol adipate) 
Process: Melt Polymerization ....................................................................................... 69 

4.5 Cost of Production Estimate for: COPE (using poly(propylene oxide) glycol)  
Process: MeltPolymerization ........................................................................................ 70 

4.6 Cost of Production Estimate for: COPA 
Process: AtoChem......................................................................................................... 71 

4.7 Cost Comparison of Integrated Versus Non-Integrated COPE and COPA 
Production ..................................................................................................................... 73 

4.8 Cost of Production Estimate for: PTMEG 
Process: DuPont ............................................................................................................ 75 

4.9 Cost of Production Estimate for: Butanediol Adipate Polymer  
Process: ......................................................................................................................... 76 

4.10 Cost of Production Estimate for: Poly(Propylene Oxide) Glycol 
Process: ......................................................................................................................... 77 

4.11 Cost of Production Estimate for: Lauryl Lactam 
Process: AtoChem......................................................................................................... 78 



 Contents 

 PERP 02/03S9, Thermoplastic Copolyester and Copolyamide Elastomers 
Q203_00101.0003.4119

vi 

 

4.12 Cost of Production Estimate for: COPE (using PTMEG) Process: DuPont................. 79 

4.13 Cost of Production for: COPA Process: AtoChem....................................................... 80 

4.14 Scale Sensitivity of COPE and COPA Production ....................................................... 81 

5.1 Other COPE Transportation Applications .................................................................... 83 

5.2 Other Applications for COPE ....................................................................................... 84 

5.3 North American Demand Summary for COPEs ........................................................... 85 

5.4 Western European Demand Summary for COPEs ....................................................... 86 

5.5 Japanese Demand Summary for COPEs....................................................................... 87 

5.6 ROW Demand Summary for COPEs............................................................................ 88 

5.7 Global Demand Summary for COPEs .......................................................................... 89 

5.8 Regional Demand Summary for COPE ........................................................................ 90 

5.9 Global COPE Capacity, 2002 ....................................................................................... 92 

5.10 Other Applications for COPA....................................................................................... 93 

5.11 Regional Demand for COPA ........................................................................................ 94 

5.12 Global COPA Capacity, 2002....................................................................................... 95 

 

 
 
 




