
To meet the goals of the Paris Climate Agreement and keep global warming 
below the 2°C limit, global greenhouse gas (GHG) emissions need to 
be halved every decade from now until 2050. Achieving this requires 
transformative change and deep decarbonization across industries. 
Technological innovation plays a key role in decreasing emissions while 
continuing to meet the needs of a growing world population. 

Ethylene oxide (EO) is one of the most important chemical raw materials 
because it is essential for the manufacturing processes of diverse 
consumer goods used daily around the world, including textiles, detergents 
and polyurethane-based products, such as mattresses and sealants, or 
polyethylene terephthalate (PET). Global demand for EO has grown 
significantly in recent years, a trend which is expected to continue as a 
result of economic and population growth.

The EO production process is energy intensive and creates direct CO2 
emissions, making it critical to deploy transformative technologies that go 
beyond business as usual.

METEOR™ EO-RETRO 2000 – a more  
efficient catalyst
Dow developed the Most Effective Technology for Ethylene Oxide 
Reaction (METEOR) catalysts to increase the performance and 
reliability of the EO production process while helping to reduce energy 
consumption and CO2 emissions. By benchmarking competitive 
catalysts, our team discovered that the METEOR™ EO-RETRO 2000 
(MR2000) Catalyst has a much higher tolerance for certain challenging 
operating conditions and can deliver a higher EO selectivity over 
catalyst life cycle versus competitive catalysts under similar conditions. 
The performance advantage could generate significant  
value for the user. 

A catalyst with a higher EO selectivity also helps reduce CO2 emissions 
during manufacturing by requiring less raw material. It is possible for a 
typical 500 KTA ethylene oxide/ethylene glycol plant to reduce 50,000 
MT of carbon dioxide (CO2) over a 3-year catalyst life cycle by switching 
to MR2000 Catalyst. During one year of use in a targeted world-scale 
EO plant, it is estimated that the MR2000 Catalyst can enable emission 
reductions that are comparable to taking more than 10,0001 passenger 
cars off the road in the U.S. for one year.

The MR2000 Catalyst has been used successfully since 2013 at 
several Dow, Dow affiliate and Dow joint-venture EO plants. MR2000 
Catalyst is retrofittable to most of the world’s existing EO plants and is 
characterized by high catalytic activity and selectivity to EO. 

Enabling More Efficient Ethylene Oxide Production:  
METEOR™ EO-RETRO 2000 Catalyst

Project Name: Enabling more efficient ethylene oxide  
(EO) production
Product: METEOR™ EO-RETRO 2000 Catalyst
Project Description: The project demonstrates that the 
adoption of an advantaged catalyst in PETRONAS’ world-scale 
EO plant can result in an increase in plant performance. This is 
due to more effective reduction in energy intensity and carbon 
emissions because of a higher-performance catalyst. Results of 
the technology change are verified by a third party. PETRONAS 
Chemicals Glycols is the first carbon savings contributor to the 
Official Carbon Partnership between Dow and the International 
Olympic Committee.
Project Start: 2015 
Crediting Period: 6 years (2015-2021) 
Collaborator: PETRONAS Chemicals Glycols
Location: Kerteh, Terengganu, Malaysia
Why Beyond Business as Usual? Upgrade to a more effective 
catalyst for reduced direct CO2 emissions and improved  
process efficiency. 

CASE STUDY

METEOR™ EO-RETRO 2000  
(MR2000) Catalyst 
The MR2000 Catalyst is a high-selectivity, high-activity, 
silver-based catalyst for EO production. It reduces direct CO2 
generation (and hence minimizes CO2 as byproduct) and can 
also improve process efficiency by reducing energy usage in the 
downstream separation phase of EO production. It is robust and 
flexible and can be installed at different EO plants regardless of 
the plant’s age, design technology and retrofit history.  
Learn more: www.univation.com

1https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator

http://www.univation.com


Improved performance at PETRONAS 
Chemicals Glycols’ EO plant 
In 2015, PETRONAS Chemicals Glycols (a subsidiary of PETRONAS 
Chemicals Group Berhad which operates the EO production facility 
in Kerteh, Terengganu, Malaysia) became Dow’s first customer to use 
the MR2000 Catalyst. The Group is committed to reducing emissions 
of GHG into the atmosphere, in line with PETRONAS’ Climate Change 
Position and Carbon Commitments to efficiently generate affordable 
and reliable energy. 

Driven by this commitment to sustainable production growth and 
operational excellence, PETRONAS Chemicals Glycols’ catalyst 
upgrade has seen improvements in lifetime selectivity and activity, 
improved reliability and environmental benefits. Annual direct CO2 
emission reductions have been estimated by PETRONAS to be around 
24,000 MT CO2. 

PETRONAS Chemicals Group Berhad views sustainability as a  
business imperative that complements the growth strategy by 
addressing environmental, social and governance concerns of various 
stakeholders, driven by balanced economic and business practices. 

In support of Malaysia’s goal of endorsing the Paris Agreement by 
reducing 45 percent of carbon emissions by 2030 in relation to Malaysia’s 
2005 GDP, PETRONAS Chemicals Group Berhad had initiated a proactive 
lead by striving to achieve the said reduction by at least 10 years prior 
to the targeted date. In fact, PETRONAS Chemicals Glycols’ reduction 
of carbon dioxide emissions by 24,000 metric tonnes over the catalyst 
run length of 24 months is expected to significantly impact the Group’s 
initiative. This reduction was attained through typical operational 
optimization of the process, which is also feasible to be leveraged by 
other various petrochemical plants. The major operating consideration is 
to obtain maximum catalyst performance throughout the run-length of the 
catalyst in accomplishing anticipated production goals. 
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About Univation Technologies, LLC
For further information, contact Univation Technologies, LLC. Address: 5555 San Felipe, Suite 700, Houston, Texas 77056-2723. Phone: 713-892-3700 Web: www.
Univation.com

Univation Technologies, an affiliate of The Dow Chemical Company, is the global leader in licensed polyethylene technology. Univation has a proven track record of 
delivering process, product and catalyst technologies as well as related technical services to the global polyethylene industry for more than 55 years. Univation is also 
the world’s leading manufacturer and supplier of conventional and advanced polyethylene polymerization catalysts designed specifically for the UNIPOL™ PE Process. 
Univation further offers the UNIGILITY™ Tubular High Pressure PE Process Technology to produce advantaged performance resins covering LDPE resin and EVA 
copolymer market applications. 

For the petrochemicals industry, for the production of ethylene glycol (EG) and ethylene oxide (EO), and the world-leading LP Oxo™ Technology for the production of 
oxo alcohols from olefins. Additionally, Univation markets high-performance catalysts manufactured for supply and also deliver comprehensive technical services from 
construction, to startup, and beyond for these licensed advanced chemical platforms. 

METEOR™ is a trademark of Dow International Technology Corporation (“Dow”) or an affiliated company of Dow, used by Univation with permission.
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Notice:
The information contained herein is based upon data believed to be reliable and relates only to the matters specifically contained herein. ALTHOUGH SUCH INFORMATION 
IS, TO THE BEST OF OUR KNOWLEDGE AND BELIEF, ACCURATE AND RELIABLE AS OF THE DATE HEREOF, WE MAKE NO REPRESENTATION, WARRANTY (EXPRESS 
OR IMPLIED) AS TO MERCHANTABILITY, FITNESS, USE, INTELLECTUAL PROPERTY INFRINGEMENT, OR OTHERWISE, OR GUARANTEE AS TO THE SUITABILITY, 
ACCURACY, RELIABILITY, FREEDOM TO OPERATE, OR COMPLETENESS OF THE INFORMATION CONTAINED HEREIN. IT IS THE USER’S RESPONSIBILITY TO 
SATISFY ITSELF AS TO THE MERCHANTABILITY, FITNESS, SUITABILITY, ACCURACY, RELIABILITY, AND COMPLETENESS OF SUCH INFORMATION FOR ITS 
PARTICULAR USE. UNIVATION TECHNOLOGIES, LLC AND ITS AFFILIATES SHALL NOT BE LIABLE FOR ANY LOSS, DAMAGE, VIOLATION, OR INJURY THAT MAY 
OCCUR FROM THE USE OF THE INFORMATION CONTAINED HEREIN. Further, each user remains solely and exclusively responsible for their obligations with regard to 
the environmental, health, and safety standards and procedures applicable to their operations, as well as for interpreting, conforming to, and complying with all applicable 
governmental rules and regulations, including those relating to the environment, health, and safety.
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