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Technology and Costs

Ethylene oxide (EO) can be used to produce several
derivatives including ethanolamines and ethoxylates
which are used in the surfactant and personal care
industry. However, the main derivative of EO is
monoethylene glycol (MEG), which in turn is used to
produce PET for use in the fiber and resin (bottles and
packaging) industries.

Typical commercial production of MEG is an integrated
process, where ethylene is first oxidized to EO before
hydrolysis to produce MEG, with higher glycols as
byproducts. In 2008 Shell commercialized its OMEGA
process which produces MEG with no byproducts. In the
past decade there has been massive capacity increase
with the introduction of a coal-based route in China using
an oxalate intermediate. Recently a new coal-based
process by JM Davy has been commercialized using
methanol via formaldehyde.

This TECH report provides an overview of the
conventional and developing technological, economic,
and market aspects of EO and MEG. The following are
the issues addressed in this report:

Recent developments in supply and demand and
the business implications.

Discussion on the potential impact of the
introduction of the new JM Davy process on the
MEG capacity landscape.

Technology development of commercial routes, with
a focus on catalyst developments of major licensors
of EO production.

Comparison of process economics for established
commercial routes.

Examination of developing renewable routes and
discussion around carbon intensity and abatement
mechanisms of current routes.

Detailed cost of production models are analyzed for
established commercial technologies for ethylene oxide
and ethylene glycol. These are evaluated in the main
producing regions: USGC, Western Europe, Middle East
and China, including sensitivity analyses on byproduct
value, capital cost and raw material price.
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Multiple routes are available to produce bio-MEG,
including the production of bio-ethylene which can then
be used as a feedstock in the existing commercial
process. The development of routes to bio-ethylene as
well as direct routes to ethylene glycol from sugar,
glycerine and biomass are explored.

The carbon intensity of commercial routes is also
discussed, including an overview of process, utility and
raw material emissions involved. Potential abatement
mechanisms are considered, including use of the bio-
MEG routes.

Global ethylene oxide consumption is estimated at 33.1
million tons in 2022, with stagnation expected after
consistent growth in the last five years. Reduced MEG
demand resulting from the COVID 19 pandemic had less
impact on EO as low crude oil prices gave a major
competitive advantage to EO/MEG producers over coal-
based MEG producers.

MEG consumption is estimated to grow by 3.1 percent to
36.8 million tons in 2022 reflecting strong growth in PET
demand following suppressed markets. Future demand
and capacity expansions are expected to center around
China with the expansion of the fiber industry in the
region. As coal-based MEG capacity develops further EO
producers will look to produce alternative derivatives
alongside MEG.

Supply, demand and trade for both ethylene oxide and
MEG across major global regions are provided in this
report.

For more information. please contact
Technology@NexantECA.com or www.NexantECA.com


mailto:Technology@NexantECA.com
http://www.nexanteca.com/

O NexanteCA

Technology and Costs

TECH 2022-1: Ethylene Oxide/Ethylene Glycol

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

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.

For more information, please contact

Technology @NexantECA.com or www.NexantECA.com
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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.

comprises the Technoeconomics — Energy & Chemicals (TECH) program, the Biorenewable Insights program (Bl),
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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