
Hydrocarbon Resins  August 2016 Report Contents 

 

PERP PROGRAM 
PERP 2016S5,  Hydrocarbon Resins 

1 

A00101.0016.4113 

Hydrocarbon Resins 
Table of Contents 

A Report by NexantThinking™  

Process Evaluation/Research Planning (PERP) Program 

PERP Report 2016S5 – Published August 2016 

www.nexantthinking.com 
 

Section Page 
 

1 Executive Summary ...............................................................................................................  1 

1.1 INTRODUCTION .......................................................................................................  1 

1.1.1 Overview ......................................................................................................  1 

1.1.2 Technology Holders and Licensors ..............................................................  2 

1.1.3 Strategic Business Considerations ..............................................................  2 

1.2 PROCESS ECONOMICS..........................................................................................  3 

1.3 COMMERCIAL MARKET ..........................................................................................  5 

2 Introduction .............................................................................................................................  8 

2.1 BACKGROUND OVERVIEW ....................................................................................  8 

2.2 TACKIFIFYING RESIN TYPES .................................................................................  9 

2.2.1 Synthetic Resins ...........................................................................................  9 

2.2.2 Natural Resins ..............................................................................................  10 

2.3 TECHNOLOGY HOLDERS AND LICENSORS ........................................................  11 

2.4 STRATEGIC BUSINESS CONSIDERATIONS .........................................................  11 

2.5 PRODUCT PROPERTIES AND HANDLING ............................................................  12 

3 Process Technology ...............................................................................................................  14 

3.1 CHEMISTRY .............................................................................................................  14 

3.1.1 Monomer Structures .....................................................................................  14 

3.1.2 Resin Molecular Structures ..........................................................................  15 

3.1.3 Lewis Acid Catalyzed ...................................................................................  17 

3.1.4 Thermal Processes ......................................................................................  20 

3.2 FEEDSTOCK SOURCE ............................................................................................  20 

3.2.1 Petroleum .....................................................................................................  20 

3.2.2 Coal Tar ........................................................................................................  24 

3.2.3 Natural Source .............................................................................................  26 



Hydrocarbon Resins  August 2016 Report Contents 

 

PERP PROGRAM 
PERP 2016S5,  Hydrocarbon Resins 

2 

A00101.0016.4113 

3.3 COMMERCIAL TECHNOLOGY ................................................................................  28 

3.3.1 Aliphatic Resins ............................................................................................  28 

3.3.2 Aromatic Resins ...........................................................................................  30 

3.3.3 DCPD Resins ...............................................................................................  35 

3.3.4 Waterwhite Resins .......................................................................................  38 

3.3.5 Polyterpene Resins ......................................................................................  38 

3.3.6 Other Resin Systems ...................................................................................  42 

3.4 TECHNOLOGY DEVELOPMENT .............................................................................  42 

4 Process Economics ................................................................................................................  46 

4.1 OVERVIEW ...............................................................................................................  46 

4.1.1 Aliphatic Resins ............................................................................................  47 

4.1.2 Aromatic Resins ...........................................................................................  47 

4.1.3 Mixed C5/C9 Systems ...................................................................................  47 

4.1.4 Thermal DCPD Resins .................................................................................  47 

4.1.5 Hydrogenated Resins ...................................................................................  47 

4.1.6 Pure Monomer Resins..................................................................................  47 

4.1.7 Polyterpene Resins ......................................................................................  48 

4.1.8 Rosin Resins ................................................................................................  48 

4.2 SYNTHETIC PETROLEUM HYDROCARBON RESINS ..........................................  48 

4.2.1 United States ................................................................................................  48 

4.2.2 Western Europe ...........................................................................................  60 

4.2.3 China ............................................................................................................  61 

4.2.4 South Korea .................................................................................................  62 

4.3 POLYTERPENE RESINS .........................................................................................  62 

4.3.1 Brazil.............................................................................................................  63 

4.3.2 China ............................................................................................................  64 

4.4 ROSIN RESINS .........................................................................................................  65 

4.4.1 Brazil.............................................................................................................  65 

4.4.2 China ............................................................................................................  67 

4.5 REGIONAL SUMMARY ............................................................................................  68 

5 Commercial Market ................................................................................................................  69 

5.1 REVIEW OF END-USES ...........................................................................................  69 

5.1.1 Adhesives .....................................................................................................  69 

5.1.2 Sealants .......................................................................................................  71 

5.1.3 Printing Inks ..................................................................................................  71 



Hydrocarbon Resins  August 2016 Report Contents 

 

PERP PROGRAM 
PERP 2016S5,  Hydrocarbon Resins 

3 

A00101.0016.4113 

5.1.4 Coatings .......................................................................................................  72 

5.1.5 Rubber Compounding ..................................................................................  72 

5.1.6 Plastics Compounding..................................................................................  72 

5.1.7 Miscellaneous End-Uses ..............................................................................  72 

5.2 CHALLENGES IN MARKET ANALYSIS ...................................................................  73 

5.3 GLOBAL HYDROCARBON RESIN MARKET ..........................................................  73 

5.3.1 Consumption ................................................................................................  73 

5.3.2 Supply ..........................................................................................................  75 

5.3.3 Supply/Demand and Trade ..........................................................................  76 

5.4 NORTH AMERICA ....................................................................................................  78 

5.4.1 Consumption ................................................................................................  78 

5.4.2 Supply ..........................................................................................................  78 

5.4.3 Supply/Demand and Trade ..........................................................................  79 

5.5 WESTERN EUROPE ................................................................................................  81 

5.5.1 Consumption ................................................................................................  81 

5.5.2 Supply ..........................................................................................................  81 

5.5.3 Supply/Demand and Trade ..........................................................................  82 

5.6 ASIA PACIFIC ...........................................................................................................  84 

5.6.1 Consumption ................................................................................................  84 

5.6.2 Supply ..........................................................................................................  84 

5.6.3 Supply/Demand and Trade ..........................................................................  86 

6 References .............................................................................................................................  88 

 

Appendix Page 
 

A Definitions of Capital Cost Terms Used in Process Economics .............................................  A-1 

B Definitions of Operating Cost Terms Used in Process Economics ........................................  B-1 

C PERP Program Title Index (2007 - 2016) ..............................................................................  C-1 

 

 

  



Hydrocarbon Resins  August 2016 Report Contents 

 

PERP PROGRAM 
PERP 2016S5,  Hydrocarbon Resins 

4 

A00101.0016.4113 

Figure Page 
 

1.1 Cash Cost of Production Summary for Petroleum Hydrocarbon Resins (excl. Depreciation) ..  4 

1.2 Regional Cash Cost of Production for Hydrocarbon Resin (excl. Depreciation) .......................  5 

1.3 Global Synthetic Petroleum Hydrocarbon Resins Demand End-use Applications, 2015 .........  6 

1.4 Global Synthetic Petroleum Hydrocarbon Resins Supply/Demand and Trade Balance ...........  6 

1.5 Global WW Resins Supply/Demand and Trade Balance ...........................................................  7 

3.1 Aliphatic Resin Monomers ...........................................................................................................  14 

3.2 Major Aromatic Resin Monomers ................................................................................................  15 

3.3 Terpene Monomers ......................................................................................................................  15 

3.4 Possible Aliphatic Resin Structure ..............................................................................................  16 

3.5 Possible Aromatic Resin Structure ..............................................................................................  16 

3.6 DCPD-based Resin Structure......................................................................................................  17 

3.7 Possible Polyterpene Resin Structures .......................................................................................  17 

3.8 Initiation Step ................................................................................................................................  18 

3.9 Propagation Step .........................................................................................................................  18 

3.10 Termination Step ..........................................................................................................................  18 

3.11 Lewis Acid Catalyst Effects ..........................................................................................................  20 

3.12  Petrochemical C5 and C9 .............................................................................................................  21 

3.13  Wilton Coal Tar Distillation Process ............................................................................................  25 

3.14  Simplified Rosin and Turpentine Oil Process from Pine Trees ..................................................  27 

3.15  Semi-Continuous Catalytic Crude Aliphatic Hydrocarbon Resin Process .................................  29 

3.16  Aliphatic Hydrocarbon Resin Separation Process ......................................................................  31 

3.17  Aromatic Monomers Preparation Process ..................................................................................  32 

3.18  Semi-Continuous Catalytic Crude  Aromatic Hydrocarbon Resin Process ...............................  33 

3.19  Neutralization and Separation Stages .........................................................................................  34 

3.20  Semi-Continuous Thermal Crude DCPD Hydrocarbon Resin Process .....................................  36 

3.21  DCPD Hydrocarbon Resin  Separation Process ........................................................................  37 

3.22  Multipurpose Batch-wise Homogeneous Hydrogenation Process .............................................  39 

3.23  Multipurpose Batch-wise Heterogeneous Hydrogenation Process ............................................  40 

3.24  Polyterpene Resin Production Process.......................................................................................  41 

4.1 Cash Cost of Production Summary for Petroleum Hydrocarbon Resins (excl. depreciation) ...  59 

4.2 Cash Cost of Production Summary for Petroleum Hydrocarbon Resins (excl. depreciation) ...  60 

4.3 Cash Cost of Production Summary for Hydrocarbon Resins (excl. Depreciation) ....................  61 

4.4 Cash Cost of Production Summary for Petroleum Hydrocarbon Resins (excl. depreciation) ...  62 

4.5 Regional Hydrocarbon Resin Production Cash Cost (excl. Depreciation) .................................  68 



Hydrocarbon Resins  August 2016 Report Contents 

 

PERP PROGRAM 
PERP 2016S5,  Hydrocarbon Resins 

5 

A00101.0016.4113 

5.1 Global Synthetic Petroleum Hydrocarbon Resins Demand End-Use Applications, 2015 .........  74 

5.2 Global Petroleum Synthetic Hydrocarbon Resins Demand by Type, 2015 ...............................  74 

5.3 Global Synthetic Petroleum Hydrocarbon Resins Supply by Producer,  2015 ..........................  75 

5.4 Global Synthetic Petroleum Hydrocarbon Resins Supply/Demand and Trade Balance ...........  76 

5.5 Global WW Resins Supply/Demand and Trade Balance ...........................................................  77 

5.6 North American Synthetic Petroleum Hydrocarbon Resins Supply/Demand and Trade 

Balance .........................................................................................................................................  80 

5.7 North American WW Resins Supply/Demand and Trade Balance ............................................  81 

5.8 Western Europe Synthetic Petroleum Hydrocarbon Resin  Supply/Demand and Trade 

Balance .........................................................................................................................................  83 

5.9 Western Europe WW Resin Supply/Demand and Trade Balance .............................................  83 

5.10 Asia Pacific Synthetic Petroleum Hydrocarbon Resin Supply/Demand and Trade Balance ....  86 

5.11 Asia Pacific WW Resin Supply/Demand and Trade Balance ....................................................  87 

 

 

  



Hydrocarbon Resins  August 2016 Report Contents 

 

PERP PROGRAM 
PERP 2016S5,  Hydrocarbon Resins 

6 

A00101.0016.4113 

Table Page 
 

1.1 Strategic Business Considerations ..............................................................................................  2 

1.2 Tackifier Resin Compatibility with Selected Polymers ................................................................  3 

1.3 Cost of Production Summary for Petroleum Hydrocarbon Resins .............................................  4 

1.4 Global Synthetic Petroleum Hydrocarbon Resins Supply/Demand and Trade Balance ...........  6 

1.5 Global WW Resins Supply/Demand and Trade Balance ...........................................................  7 

2.1 Strategic Business Considerations ..............................................................................................  11 

2.2 Tackifier Resin Compatibility with Selected Polymers ................................................................  12 

2.3 Typical Properties of Hydrocarbon Resins ..................................................................................  13 

3.1 Composition of Typical Unsaturated C5 Stream .........................................................................  22 

3.2 Composition of Typical Unsaturated C9 Stream .........................................................................  22 

3.3 Typical Composition Range for Piperylene Concentrates ..........................................................  23 

3.4 Typical Composition Range for Piperylene Concentrates ..........................................................  24 

3.5 Typical coal tar sourced C9 stream composition .........................................................................  26 

3.6 Composition of Typical Turpentine Oil in Major Regions ...........................................................  28 

3.7 Selected Patent Analysis – Since 2000 ......................................................................................  43 

4.1 Feedstock and Utility Prices for Synthetic Resins ......................................................................  46 

4.2 Cost of Production Estimate for: Aliphatic Hydrocarbon Resin  

Process: Piperylene-based, Lewis Acid Catalysis ......................................................................  49 

4.3 Cost of Production Estimate for: Aromatic Hydrocarbon Resin  

Process: C9-based, Lewis Acid Catalysis ...................................................................................  50 

4.4 Cost of Production Estimate for: C5/C9 Hydrocarbon Resin  

Process: C5/C9-based, Lewis Acid Catalysis ..............................................................................  51 

4.5 Cost of Production Estimate for: Low Purity DCPD  

Process: Crude C5 Stream Heat Soak/Fractionation ..................................................................  52 

4.6 Cost of Production Estimate for: DCPD Resin  

Process: Thermal Polymerization of Low Purity DCPD ..............................................................  53 

4.7 Cost of Production Estimate for: Hydrogenated DCPD Resin  

Process: DCPD Thermal Polymerization / High Pressure Hydrogenation ................................  54 

4.8 Cost of Production Estimate for: Hydrogenated DCPD/C9 Resin  

Process: DCPD/C9 Thermal Polymerization / High Pressure Hydrogenation ...........................  55 

4.9 Cost of Production Estimate for: Hydrogenated C5 Resin  

Process: High Pressure Hydrogenation ......................................................................................  56 

4.10 Cost of Production Estimate for: Hydrogenated C9 Resin  

Process: High Pressure Hydrogenation ......................................................................................  57 

4.11 Cost of Production Estimate for: Pure Monomer Resin  

Process: Two Stage Polymerization............................................................................................  58 

4.12 Cost of Production Summary for Petroleum Hydrocarbon Resins .............................................  59 



Hydrocarbon Resins  August 2016 Report Contents 

 

PERP PROGRAM 
PERP 2016S5,  Hydrocarbon Resins 

7 

A00101.0016.4113 

4.13 Cost of Production Summary for Petroleum Hydrocarbon Resins .............................................  60 

4.14 Cost of Production Summary for Petroleum Hydrocarbon Resins .............................................  61 

4.15 Cost of Production Summary for Petroleum Hydrocarbon Resins .............................................  62 

4.16 Cost of Production Estimate for: Polyterpene Resin Based on Mixed Pinene ..........................  63 

4.17 Cost of Production Estimate for: Polyterpene Resin Based on Mixed Pinene  

Process: Turpentine Oil (~65% α-Pinene), Lewis Acid Catalysis ..............................................  64 

4.18 Cost of Production Estimate for: Cost of Production Estimate for: Pine Resin  

Process: Harvesting; Brazil ..........................................................................................................  65 

4.19 Cost of Production Estimate for: Cost of Production Estimate for: Rosin Resin  

Process: Simple Distillation; Brazil ..............................................................................................  66 

4.20 Cost of Production Estimate for: Rosin Resin Process: Simple Distillation; China ...................  67 

5.1 Global Synthetic Petroleum Hydrocarbon Resins Supply/Demand and Trade Balance ...........  76 

5.2 Global WW Resins Supply/Demand and Trade Balance ...........................................................  77 

5.3 North American Synthetic Petroleum Hydrocarbon Resin Capacity, 2015 ...............................  79 

5.4 North American Synthetic Petroleum Hydrocarbon Resins Supply/Demand and Trade 

Balance .........................................................................................................................................  79 

5.5 North American WW Resins Supply/Demand and Trade Balance ............................................  80 

5.6 Western Europe Synthetic Petroleum Hydrocarbon Resin Capacity, 2015 ..............................  81 

5.7 Western Europe Synthetic Petroleum Hydrocarbon Resin Supply/Demand and Trade 

Balance .........................................................................................................................................  82 

5.8 Western Europe WW Resin Supply/Demand and Trade Balance .............................................  83 

5.9 China Synthetic Petroleum Hydrocarbon Resin Capacity, 2015 ................................................  85 

5.10 Asia Pacific Synthetic Petroleum Hydrocarbon Resin Supply/Demand and Trade Balance ....  86 

5.11 Asia Pacific WW Resin Supply/Demand and Trade Balance ....................................................  87 

 

  



Hydrocarbon Resins  August 2016 Report Contents 

 

PERP PROGRAM 
PERP 2016S5,  Hydrocarbon Resins 

8 

A00101.0016.4113 

 

Nexant Thinking™ 
 

Process Evaluation/Research Planning 

 
 

The NexantThinking™ Process Evaluation/Research Planning (PERP) program 
is recognized globally as the industry standard source for information relevant to 
the chemical process and refining industries.  PERP reports are available as a 
subscription program or on a single report basis. 

 
 

Contact Details: 
 

New York:  Marcos Nogueira Cesar, Vice President, Global Products, E&CA: Nexant Thinking™ 
Phone: + 1-914-609-0324, e-mail: mcesar@nexant.com 
 
New York: Heidi Junker Coleman, Global Programs Support Manager 
Phone: + 1-914-609-0381, e-mail: hcoleman@nexant.com 
 
 

Nexant, Inc. (www.nexant.com) is a leading management consultancy to the global energy, chemical, and related industries. For over 38 years, Nexant 
has helped clients increase business value through assistance in all aspects of business strategy, including business intelligence, project feasibility and 
implementation, operational improvement, portfolio planning, and growth through M&A activities.  Nexant has its main offices in San Francisco 
(California), White Plains (New York), and London (UK), and satellite offices worldwide. 

 

Copyright © by Nexant Inc. 2016.  All Rights Reserved.   

 

 

mailto:hcoleman@nexant.com

