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Isoprene Derivatives is one in a series of reports published as part of NexantECA’s 

2023 Technoeconomics – Energy & Chemicals (TECH) program. 

Overview 

Isoprene is an important intermediate that is primarily 

consumed in the production of three polymers: 

polyisoprene (also known as isoprene rubber or IR), 

styrene block copolymer (SBC) and butyl rubber (also 

known as isobutylene-isoprene rubber or IIR). 

Polyisoprene (IR), which is similar in structure and 

properties to natural rubber, is mainly used in tire 

production. SBC, specifically the styrene-isoprene-

styrene (SIS) and styrene-ethylene/propylene-styrene 

(SEPS) copolymers are mainly used in the manufacture 

of pressure-sensitive adhesives and coatings. Butyl 

rubber (IIR) has major applications in the inner tubes 

and inner liners of tires. 

These polymers are relatively resistant to substitution by 

other synthetic rubber/plastics due to their unique 

properties. However, isoprene availability is one of the 

primary considerations for new entrants into these 

businesses. 

The production process for IR is well known, and 

process developments have focused on incremental 

improvements.  As to the SBCs, there are a number of 

common commercial SBCs, of which SIS and SEBS are 

covered in this report. 

 

The production process for SBC is also relatively well 

know; the processes for SIS and SEPS are covered in 

this report. 

While there are commercial applications for IIR, the 

more commonly used material is the brominated version 

(BIIR) since it vulcanizes faster than IIR itself.  The slurry 

process for producing butyl rubber technology is well-

established and commercially proven. However, it is 

widely recognized that a number of steps in this 

production process are energy and capital-intensive.  

The slurry process and recent improvements are 

discussed in the report, as is a solution process.  

Commercial Technologies 

This TECH report provides a generalized description of 

the commercial production processes for IR, SIS, SEPS, 

IIR and BIIR.   Recent developments (i.e. patents) related 

to process technology are also reviewed. 

Process Economics 

For this report, NexantECA evaluated generalized 

processes for producing IR, SIS, SEPS, IIR and BIIR.  The 

evaluation provides: 

▪ Investment and cost of production (COP) 

estimates for a grassroots facility 

▪ Estimates are made for plants located in the 

USGC, Western Europe, and the China Coast 

 

Commercial Overview 

Polyisoprene has a molecular structure and properties 

similar to natural rubber. The primary use of 

polyisoprene is in the production of tire and tire products.  

Other IR applications include gloves and mechanical 

goods such as engine mounts. 

SBCs are used adhesives and sealants, as a modifier in 

bitumen, as a modifier in polymers, in footwear, and in 

lubricating oil additives. 

The main use for butyl rubber (including halogenated 

butyl rubbers) is in tire applications for inner tubes and 

liners.  Other applications include medical products and 

mechanical goods. 

Capacity tables for IR, SBCs and IIR are also provided 

in this report. 
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Subscribe to TECH 

The TECH program (formerly known as PERP) is globally recognized as the industry standard source of process evaluations 

of existing, new and emerging technologies of interest to the energy and chemical industries. 

TECH’s comprehensive studies include detailed technology analyses, process economics, as well as commercial overviews 

and industry trends. Reports typically cover: 

▪ Trends in chemical technology 

▪ Strategic/business overviews 

▪ Process Technology 

▪ Chemistry 

▪ Process flow diagrams and descriptions of established/conventional, new and emerging processes 

▪ Process economics – comparative costs of production estimates for different technologies across various 

geographic regions 

▪ Overview of product applications and markets for new as well as established products 

▪ Regional supply and demand balances for product, including capacity tables of plants in each region 

▪ Regulatory and environmental issues where relevant 

Subscription Options 

A subscription to TECH comprises:  

▪ PDF reports including detailed technology analyses, process economics, as well as commercial overviews and 

industry trends 

▪ Cost of production tables in spreadsheet format 

▪ Consultation time with the project team 

An annual subscription to TECH includes twenty reports published in a given program year. Reports can also be 
purchased on an individual basis, including reports from previous program years. 
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NexantECA Subscriptions & Reports provide clients with comprehensive analytics, forecasts and insights for the chemicals, polymers, 

energy and cleantech industries.  Using a combination of business and technical expertise, with deep and broad understanding of markets, 

technologies and economics, NexantECA provides solutions that our clients have relied upon for over 50 years. 

Technology and Costs comprises the Technoeconomics – Energy & Chemicals (TECH) program, the Biorenewable Insights program (BI), 

and the new Cost Curve Analysis. These programs provide comparative economics of different process routes and technologies in various 

geographic regions.  

NexantECA serves its clients from over 10 offices located throughout the Americas, Europe, the Middle East, Africa, and Asia. 
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