
 

 

 
PERP Report 

 

LLDPE 
03/04-1 

 

January 2005 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

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

 
Copyright© by Nexant, Inc. 2004 

 
This Report was prepared by Nexant, Inc. (“Nexant”) and is part of ChemSystems Process Evaluation/Research Planning 
(PERP) Program.  Except where specifically stated otherwise in this Report, the information contained herein is prepared on the 
basis of information that is publicly available, and contains no confidential third party technical information to the best 
knowledge of Nexant.  The aforesaid information has not been independently verified or otherwise examined to determine its 
accuracy, completeness, or feasibility. 

Neither Nexant, Subscriber, nor any person acting on behalf of either assumes any liabilities with respect to the use of, or for 
damages resulting from the use of, any information contained in this Report.  Nexant does not represent or warrant that any 
assumed conditions will come to pass. 

The Report is submitted on the understanding that the Subscriber will maintain the contents confidential except for the 
Subscriber’s internal use.  The Report shall not be reproduced, distributed, or used outside Subscriber’s organization without 
first obtaining prior written consent by Nexant.  Each Subscriber agrees to use reasonable effort to protect the confidential nature 
of the Report. 



 

 LLDPE 
PERP 03/04-1  

i

Q404_00101.0004.4108 

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

1.1 STRATEGIC ISSUES ...................................................................................  1 

1.1.1 Development Trends..........................................................................  1 

1.1.2 Technology Markets ..........................................................................  2 

1.1.3 Industry Drivers .................................................................................  3 

1.1.4 Interpolymer Competition..................................................................  3 

1.1.5 Influence of Olefins ...........................................................................  4 

1.1.6 Trends and Drivers.............................................................................  4 

1.2 TECHNOLOGY REVIEW............................................................................  6 

1.3 COMMERCIAL ANALYSIS........................................................................  8 

2 Technology Review ..................................................................................................  14 

2.1 GAS PHASE PROCESSES...........................................................................  14 

2.1.1 Basell (LUPOTECH G) .....................................................................  16 

2.1.2 Basell (SPHERILENE)......................................................................  20 

2.1.3 BP (INNOVENE) ..............................................................................  28 

2.1.4 Mitsui Chemicals (EVOLUE)............................................................  38 

2.1.5 Univation (UNIPOL) .........................................................................  42 

2.1.6 Voridian/Eastman (ENERGX)...........................................................  55 

2.2 SOLUTION PROCESSES.............................................................................  63 

2.2.1 Dow Chemical (DOWLEX)...............................................................  63 

2.2.2 NOVA Chemicals (Conventional SCLAIRTECH and Advanced 
SCLAIRTECH)..................................................................................  67 

2.2.3 SABIC (FORMERLY DSM) (COMPACT)......................................  77 

2.3 SLURRY LOOP (SWING) PROCESSES.....................................................  82 

2.3.1 Borealis (BORSTAR) ........................................................................  82 

2.3.2 Chevron Phillips ................................................................................  89 

3 Economic Analysis ...................................................................................................  98 

3.1 RAW MATERIALS AND UTILITIES.........................................................  98 

3.2 CONVENTIONAL TECHNOLOGY............................................................  99 

3.3 METALLOCENE AND EASY PROCESSING TECHNOLOGY ...............  100 



 Contents 

 LLDPE 
PERP 03/04-1 

ii

Q404_00101.0004.4108 

3.4 LLDPE VERSUS LDPE................................................................................  102 

4 Commercial Analysis ...............................................................................................  107 

4.1 GLOBAL .......................................................................................................  107 

4.1.1 Demand ..............................................................................................  107 

4.1.2 Supply ................................................................................................  111 

4.1.3 Trade ..................................................................................................  112 

4.1.4 Supply/Demand and Trade Balance...................................................  114 

4.2 UNITED STATES .........................................................................................  116 

4.2.1 Demand ..............................................................................................  116 

4.2.2 Supply ................................................................................................  119 

4.2.3 Supply/Demand and Trade Balance...................................................  122 

4.3 WESTERN EUROPE ....................................................................................  123 

4.3.1 Demand ..............................................................................................  123 

4.3.2 Supply ................................................................................................  124 

4.3.3 Supply/Demand and Trade Balance...................................................  127 

4.4 JAPAN ...........................................................................................................  127 

4.4.1 Demand ..............................................................................................  127 

4.4.2 Supply ................................................................................................  129 

4.4.3 Supply/Demand and Trade Balance...................................................  130 

4.5 ASIA PACIFIC..............................................................................................  131 

4.5.1 Introduction........................................................................................  131 

4.5.2 Demand ..............................................................................................  132 

4.5.3 Supply ................................................................................................  133 

4.5.4 Supply/Demand and Trade Balance...................................................  134 

 
 
Appendix Page 
 
A Cost of Production Estimates - Conventional LLDPE Film ................................  A-1 

B Cost of Production Estimates - Metallocene and Easy Processing......................  B-1 

C Economic Basis.........................................................................................................  C-1 

D PERP Program Title Index .....................................................................................  D-1 



 Contents 

 LLDPE 
PERP 03/04-1 

iii

Q404_00101.0004.4108 

 

 
Figure Page 
 
1.1  Installed LLDPE Capacity by Technology, 2003......................................................  2 

1.2 Cost of Production Comparison for Conventional LLDPE Technology ...................  7 

1.3 Cost of Production Comparison for Metallocene and Easy Processing LLDPE 
Technology ................................................................................................................  7 

1.4 Global LLDPE Demand by Region ...........................................................................  8 

1.5 LLDPE Penetration into Total LLDPE/LDPE Market by Region ............................  9 

1.6 Global LLDPE Demand by End Use, 2003 ...............................................................  9 

1.7 Global Second Generation LLDPE Demand by Region............................................  10 

1.8 Global LLDPE Capacity by Region ..........................................................................  11 

1.9 Global LLDPE Trade Pattern.....................................................................................  12 

1.10 Global LLDPE Supply/Demand Balance ..................................................................  13 

2.1 LUPOTECH G Fluidized Bed Polyethylene Process – Reactor System...................  18 

2.2 LUPOTECH G Polyethylene Process -  Pelletizing ..................................................  19 

2.3 SPHERILENE Fluidized Bed LLDPE Process – First Stage Reactor System..........  25 

2.4 SPHERILENE Fluidized Bed LLDPE Process – Second Stage Reactor System .....  26 

2.5 Comonomer Placement Versus Molecular Weight....................................................  33 

2.6 INNOVENE Fluidized Bed Polyethylene  Process – Reactor System......................  35 

2.7 INNOVENE Polyethylene  Process - Pelletizing ......................................................  36 

2.8 Polyethylene Process – Pellet Storage and Packaging (Typical)...............................  37 

2.9 EVOLUE Fluidized Bed LLDPE Process –  First Stage Reactor System.................  40 

2.10 EVOLUE Fluidized Bed LLDPE Process – Second Stage Reactor System .............  41 

2.11 UNIPOL Fluidized Bed Polyethylene Process – Reactor System.............................  51 

2.12 UNIPOL Polyethylene  Process –  Vent Recovery....................................................  52 

2.13 UNIPOL Polyethylene  Process - Pelletizing ............................................................  53 

2.14 MXSTEN Resin Properties for Film Sealant Layer ..................................................  58 

2.15 MXSTEN Resin Properties for Film Puncture Layer ................................................  59 

2.16 Balance of Properties with HIFOR XTREME...........................................................  60 

2.17 DOWLEX Solution LLDPE Process – Reaction and Solvent Recovery ..................  65 



 Contents 

 LLDPE 
PERP 03/04-1 

iv

Q404_00101.0004.4108 

2.18 DOWLEX Solution LLDPE Process -  Pelletizing....................................................  66 

2.19 SCLAIRTECH Solution Polyethylene Process – Reactor System............................  73 

2.20 SCLAIRTECH Solution Polyethylene Process - Pelletizing.....................................  74 

2.21 Control of Molecular Weight Distribution ................................................................  76 

2.22 COMPACT Solution LLDPE Process –  Reaction and Solvent Recovery ...............  80 

2.23 BORSTAR Polyethylene Process – Feed and First Polymerization..........................  86 

2.24 BORSTAR Polyethylene Process – Second Reactor and Recovery System.............  87 

2.25 Polymer Solubility and Supercritical Conditions ......................................................  88 

2.26 Chevron Phillips Polyethylene Process –  Reactor System .......................................  94 

2.27 Chevron Phillips Polyethylene Process - Pelletizing.................................................  95 

3.1 Cost of Production Comparison for Conventional LLDPE Technology ...................  100 

3.2 Cost of Production Comparison for Metallocene and Easy Processing LLDPE 
Technology ................................................................................................................  101 

4.1 Global LLDPE Demand by Region ...........................................................................  107 

4.2 LLDPE Penetration into Total LLDPE/LDPE Market by Region ............................  108 

4.3 Global LLDPE Demand by End Use, 2003 ...............................................................  109 

4.4 Global Second Generation LLDPE Demand by Region............................................  110 

4.5 Global LLDPE Capacity by Region ..........................................................................  112 

4.6 Global LLDPE Trade Pattern.....................................................................................  113 

4.7  Global LLDPE Supply/Demand Balance .................................................................  115 

 



 Contents 

 LLDPE 
PERP 03/04-1 

v

Q404_00101.0004.4108 

 
Table Page 
 
2.1 SPHERILENE Polyethylene Plants...........................................................................  23 

2.2 INNOVENE Polyethylene Plants ..............................................................................  31-32 

2.3 UNIPOL Polyethylene Plants ....................................................................................  47-49 

2.4 HIFOR Clear Properties for Blown Film...................................................................  57 

2.5 MXSITE Properties for Cast Film .............................................................................  60 

2.6 Processing1 of HIFOR Blown Film Versus Conventional Hexene LLDPE and 
Competitive Octene LLDPEs ....................................................................................  61 

2.7 SCLAIRTECH Polyethylene Plants ..........................................................................  70 

2.8 Advantages of Bimodal Polymers .............................................................................  76 

2.9 COMPACT Polyethylene Plants................................................................................  78 

2.10 Chevron Phillips HDPE Plants ..................................................................................  91 

3.1 Raw Material and Utility Prices and Labor Rates .....................................................  98 

3.2 Cost of Production Comparison for Conventional LLDPE Technology ...................  99 

3.3 Cost of Production Comparison for Metallocene and Easy Processing LLDPE 
Technology ................................................................................................................  101 

3.4 Summary of LLDPE and LDPE Investment Costs....................................................  102 

3.5 LLDPE ISBL Capital Cost Build-up .........................................................................  103 

3.6 Summary of LLDPE and LDPE Offsites Costs .........................................................  104 

3.7 Operating Cost Parameters for LLDPE and LDPE....................................................  105 

3.8 Cost of Production Comparison for LLDPE and LDPE............................................  106 

4.1 Global LLDPE Demand by Region ...........................................................................  107 

4.2 Global LLDPE Demand by End Use .........................................................................  108 

4.3 Global Second Generation LLDPE Demand by Region............................................  110 

4.4 Global LLDPE Capacity1 by Region ........................................................................  111 

4.5 Global LLDPE Net Trade by Region.........................................................................  113 

4.6 Global LLDPE Supply/Demand and Trade Balance .................................................  114 

4.7 U.S. LLDPE Demand by End Use.............................................................................  116 

4.8 U.S. LLDPE Demand by End Use.............................................................................  116 

4.9 U.S. Second Generation LLDPE Demand.................................................................  119 

4.10 U.S. Second Generation LLDPE Demand.................................................................  119 



 Contents 

 LLDPE 
PERP 03/04-1 

vi

Q404_00101.0004.4108 

4.11 U.S. LLDPE Capacity................................................................................................  121 

4.12 U.S. LLDPE Capacity................................................................................................  121 

4.13 U.S. LLDPE Supply/Demand and Trade Balance .....................................................  122 

4.14 U.S. LLDPE Supply/Demand and Trade Balance .....................................................  122 

4.15 West European LLDPE Demand by End Use ...........................................................  123 

4.16 West European Second Generation LLDPE Demand ...............................................  124 

4.17 West European LLDPE Capacity ..............................................................................  126 

4.18 West European LLDPE Supply/Demand and Trade Balance....................................  127 

4.19 Japanese LLDPE Demand by End Use......................................................................  128 

4.20 Japanese Second Generation LLDPE Demand..........................................................  129 

4.21 Japanese LLDPE Capacity.........................................................................................  130 

4.22 Japanese LLDPE Supply/Demand and Trade Balance..............................................  131 

4.23  Asian Pacific LLDPE Demand by End Use .............................................................  132 

4.24 Asian Pacific LLDPE Demand by Country ...............................................................  132 

4.25 Asian Pacific Second Generation LLDPE Demand by Country ...............................  133 

4.26 Asian Pacific Second Generation LLDPE Demand...................................................  133 

4.27 Asian Pacific LLDPE Capacity .................................................................................  134 

4.28 Asian Pacific LLDPE Supply/Demand and Trade Balance.......................................  134 

4.29 Asian Pacific LLDPE Net Trade by Country ............................................................  135 

 
 
 
 



 Contents 

 LLDPE 
PERP 03/04-1 

vi

Q404_00101.0004.4108 

4.11 U.S. LLDPE Capacity................................................................................................  121 

4.12 U.S. LLDPE Capacity................................................................................................  121 

4.13 U.S. LLDPE Supply/Demand and Trade Balance .....................................................  122 

4.14 U.S. LLDPE Supply/Demand and Trade Balance .....................................................  122 

4.15 West European LLDPE Demand by End Use ...........................................................  123 

4.16 West European Second Generation LLDPE Demand ...............................................  124 

4.17 West European LLDPE Capacity ..............................................................................  126 

4.18 West European LLDPE Supply/Demand and Trade Balance....................................  127 

4.19 Japanese LLDPE Demand by End Use......................................................................  128 

4.20 Japanese Second Generation LLDPE Demand..........................................................  129 

4.21 Japanese LLDPE Capacity.........................................................................................  130 

4.22 Japanese LLDPE Supply/Demand and Trade Balance..............................................  131 

4.23  Asian Pacific LLDPE Demand by End Use .............................................................  132 

4.24 Asian Pacific LLDPE Demand by Country ...............................................................  132 

4.25 Asian Pacific Second Generation LLDPE Demand by Country ...............................  133 

4.26 Asian Pacific Second Generation LLDPE Demand...................................................  133 

4.27 Asian Pacific LLDPE Capacity .................................................................................  134 

4.28 Asian Pacific LLDPE Supply/Demand and Trade Balance.......................................  134 

4.29 Asian Pacific LLDPE Net Trade by Country ............................................................  135 

 
 
 
 




