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Abstract 

In August 2016, LyondellBasell announced that it will build a new high-density polyethylene (HDPE) plant 
on the US Gulf Coast based on a new polyethylene process technology called Hyperzone™ PE technology. 
The plant will have a capacity of 500,000 metric tons per year of HDPE. Startup is planned for 2019. 
Hyperzone™ PE technology is a cascade gas-phase process based on LyondellBasell’s multizone 
circulating reactor (MZCR) technology. The new gas-phase process will have the capability to produce a 
wide range of high-performance bimodal and multimodal HDPE products. 

In this review, we will discuss the relevant patents that we believe are consistent with LyondellBasell’s 
announcement about the Hyperzone™ PE technology. Based on a review of the information available in 
the public domain, IHS developed a process design. From the process design, we have prepared a process 
flow diagram, developed stream-by-stream material balances, and produced a tagged process equipment 
list for the major equipment based on our process design. From the equipment list, we prepared both a 
capital cost estimate for the battery limits process equipment and a total fixed capital (TFC) cost estimate 
for the process. IHS’ estimates both for the investment costs and production economics for producing 
bimodal HDPE using this technology are presented in this review and are compared to other processes to 
produce bimodal HDPE.

 

 

 

 

 

 

 

 

 

 

 

Downloaded 6 February 2017 10:48 AM UTC by Ellen Blue, IHS INC (Ellen.Blue@ihsmarkit.com)



IHS Chemical | PEP Review 2017-05 Bimodal HDPE Production by a Gas-Phase Process Similar to LyondellBasell’s Hyperzone™ Process 

  
© 2017 IHS 2  February 2017 

 

Contents  

1 Summary 6 
2 Introduction 12 
3 Industry status 13 
4 Technology review 15 

Process review 15 
Product review 17 

5 Process description 20 
Process design 20 
Section 100—Polymerization 26 
Section 200—Finishing section 27 

Process discussion 27 
Patent selection 27 
Raw material 27 
Catalyst system 28 
Plant design capacity 29 
Process safety 29 
Materials of construction 29 
Waste treatment 29 

6 Cost estimates 31 
Capital costs 31 
Production costs 33 

Appendix A—Cited references 36 
Appendix B—Process flow diagrams 38 
 
 

Tables  
Table 1 Comparison of LyondellBasell’s Hyperzone™ PE technology and several commercial 

technologies for bimodal HDPE production 7 
Table 2 Estimated capital investment and production economics for a 500 ktpy bimodal HDPE 

production plant based on a gas-phase process similar to the Hyperzone™ PE process 8 
Table 3 Comparison of estimated capital investment and production costs for several bimodal 

HDPE production processes at 400 ktpy 11 
Table 4 Commercial processes for bimodal HDPE production 13 
Table 5 Properties of polyethylene compositions for extrusion blow-molded hollow articles 17 
Table 6 Properties of polyethylene composition for pipes 17 
Table 7 Properties of polyethylene compositions for protective coatings on metal pipes 18 
Table 8 Properties of polyethylene compositions for small articles by blow molding 18 
Table 9 Properties of polyethylene compositions for injection molding 19 
Table 10 Bimodal HDPE production by a gas-phase process similar to LyondellBasell’s 

Hyperzone PE process—Design bases and assumptions 21 
  

 

IHS™ CHEMICAL 

COPYRIGHT NOTICE AND DISCLAIMER © 2017 IHS. For internal use of IHS clients only.    
No portion of this report may be reproduced, reused, or otherwise distributed in any form without prior written consent, with the exception of any internal client distribution 
as may be permitted in the license agreement between client and IHS. Content reproduced or redistributed with IHS permission must display IHS legal notices and 
attributions of authorship. The information contained herein is from sources considered reliable, but its accuracy and completeness are not warranted, nor are the 
opinions and analyses that are based upon it, and to the extent permitted by law, IHS shall not be liable for any errors or omissions or any loss, damage, or expense 
incurred by reliance on information or any statement contained herein. In particular, please note that no representation or warranty is given as to the achievement or 
reasonableness of, and no reliance should be placed on, any projections, forecasts, estimates, or assumptions, and, due to various risks and uncertainties, actual events 
and results may differ materially from forecasts and statements of belief noted herein. This report is not to be construed as legal or financial advice, and use of or reliance 
on any information in this publication is entirely at client’s own risk. IHS and the IHS logo are trademarks of IHS. 

 

 

 Downloaded 6 February 2017 10:48 AM UTC by Ellen Blue, IHS INC (Ellen.Blue@ihsmarkit.com)



IHS Chemical | PEP Review 2017-05 Bimodal HDPE Production by a Gas-Phase Process Similar to LyondellBasell’s Hyperzone™ Process 

 
© 2017 IHS 3 February 2017 
 

Table 11 Bimodal HDPE production by a gas-phase process similar to LyondellBasell’s 
Hyperzone PE processStream flows 22 

Table 12 Bimodal HDPE production by a gas-phase process similar to LyondellBasell’s 
Hyperzone PE processMajor equipment 24 

Table 13 Bimodal HDPE production by a gas-phase process similar to LyondellBasell’s 
Hyperzone PE processUtilities summary 26 

Table 14 Typical pipeline ethylene (high-purity) specifications 28 
Table 15 Typical 1-hexene specifications 28 
Table 16 Summary of major waste streams 30 
Table 17 Bimodal HDPE production by a gas-phase process similar to LyondellBasell’s 

Hyperzone PE processTotal capital investment 32 
Table 18 Bimodal HDPE production by a gas-phase process similar to LyondellBasell’s 

Hyperzone PE processCapital investment by section 33 
Table 19 Bimodal HDPE production by a gas-phase process similar to LyondellBasell’s 

Hyperzone PE processProduction costs 34 
  

Figures  
Figure 1 Capital intensity for world-scale plant ($/ton bimodal HDPE product) 9 
Figure 2 Capital cost for 400 ktpy plant ($ miliion) 10 
Figure 3 World consumption of HDPE by end use—2015 14 
Figure 4 LyondellBasell’s Hyperzone™ PE process (WO 2014064059) 15 
Figure 5 Bimodal HDPE production by a gas-phase process similar to LyondellBasell’s 

HyperzoneTM PE process (1 of 2) 39 
Figure 5 Bimodal HDPE production by a gas-phase process similar to LyondellBasell’s 

HyperzoneTM PE process (2 of 2) 40 
 

  

Downloaded 6 February 2017 10:48 AM UTC by Ellen Blue, IHS INC (Ellen.Blue@ihsmarkit.com)



 

 

IHS Customer Care: 
Americas: +1 800 IHS CARE (+1 800 447 2273); CustomerCare@ihs.com  
Europe, Middle East, and Africa: +44 (0) 1344 328 300; Customer.Support@ihs.com  
Asia and the Pacific Rim: +604 291 3600; SupportAPAC@ihs.com 

  

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IHS Customer Care: 
Americas: +1 800 IHS CARE (+1 800 447 2273); CustomerCare@ihs.com  
Europe, Middle East, and Africa: +44 (0) 1344 328 300; Customer.Support@ihs.com 
Asia and the Pacific Rim: +604 291 3600; SupportAPAC@ihs.com 

 

Downloaded 6 February 2017 10:48 AM UTC by Ellen Blue, IHS INC (Ellen.Blue@ihsmarkit.com)


	1 Summary
	2 Introduction
	3 Industry status
	4 Technology review
	Process review
	Product review

	5 Process description
	Process design
	Section 100—Polymerization
	Section 200—Finishing section

	Process discussion
	Patent selection
	Raw material
	Catalyst system
	Plant design capacity
	Process safety
	Materials of construction
	Waste treatment


	6 Cost estimates
	Capital costs
	Production costs

	Appendix A—Cited references
	Appendix B—Process flow diagrams

