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DME (CH3OCH3): dehydrated methanol (2 CH3OH = CH3OCH3 + H2O)

Nontoxic, combusts well (no soot), mild vapour pressure (handles similar to LPG)

Aerosol propellant, refrigerant, fuel; significant market in China, Japan, Korea (MT+)

Fuel: Good LPG substitute

Blends containing up to 20% volume DME generally require no modifications to equipment or distribution networks
DME_Fact_Sheet_LPG_Blends.pdf (aboutdme.org)

Fuel: Good diesel substitute

No carbon-carbon bonds, thus seriously limiting the possibility of forming carbonaceous particulate emissions

High enough cetane number to perform well as a compression-ignition fuel
Dimethyl Ether (dieselnet.com) / Mack Trucks tests alternative fuel DME | Volvo Group / Ford

CURRENT MARKET

DIMETHYL ETHER

https://www.aboutdme.org/aboutdme/files/ccLibraryFiles/Filename/000000002505/DME_Fact_Sheet_LPG_Blends.pdf
https://dieselnet.com/tech/fuel_dme.php
https://www.volvogroup.com/en/news-and-media/news/2017/jan/mack-trucks-tests-alternative-fuel-dme.html
https://media.ford.com/content/fordmedia/feu/en/news/2015/09/11/ford-leads-project-to-develop-near-zero-particulate-emission-die.html


Methanol to olefins

DME to olefins

FUTURE MARKET: DME AS FEEDSTOCK
DIMETHYL ETHER

Beyond Oil and Gas: The Methanol Economy | Wiley Online Books

https://onlinelibrary.wiley.com/doi/book/10.1002/9783527627806


Methanol to olefins

DME to olefins

Methanol to gasoline

DME to gasoline
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Methanol to olefins

DME to olefins

Methanol to gasoline

DME to gasoline

The MeOH and DME economy

FUTURE MARKET: DME AS FEEDSTOCK
DIMETHYL ETHER

Beyond Oil and Gas: The Methanol Economy | Wiley Online Books

https://onlinelibrary.wiley.com/doi/book/10.1002/9783527627806


COMMERCIAL STANDARD

First produce methanol

In a separate process, 

dehydrate methanol to DME

RENEWABLE DME

BioDME project (Piteå, Sweden)

2008 – 2016 

CHEMREC (Topsoe): 4 tpd

Oberon Fuels (Brawley, California)

2013/2021

10,000 gallons rDME per day

PRODUCTION - INDIRECT
DIMETHYL ETHER

Beyond Oil and Gas: The Methanol Economy | Wiley Online Books

BioDME (etipbioenergy.eu)

https://onlinelibrary.wiley.com/doi/book/10.1002/9783527627806
https://www.etipbioenergy.eu/value-chains/products-end-use/products/biodme


Direct production from syngas

Higher equilibrium yield

Less recycles

Less unit operations

Critical points

Even more heat production than methanol synthesis

Catalyst stability in presence of water

PRODUCTION - DIRECT
DIMETHYL ETHER

Beyond Oil and Gas: The Methanol Economy | Wiley Online Books

Dadgar, et al. (2016). Catalysis today, 270, 76-84.

50 bar

https://onlinelibrary.wiley.com/doi/book/10.1002/9783527627806


Topsoe (1984 - 1987) Houston, Texas

Adiabatic gas-phase 1 t/d gasoline (part of TIGAS process)

CO2 removal before syngas recycle; CO2 as byproduct

Air Products & Chemicals (1999) La Porte, Texas

Slurry-based pilot plant 10 t/d ‘LPDME’

JFE (2004-2006) Shiranuka-cho, Japan

Slurry reactor demonstration plant 100 t/d

CO2 recycle to the autothermal methane reformer

H2O as the byproduct

PRODUCTION - DIRECT
DIMETHYL ETHER

Khadzhiev, et al. (2017). Petroleum Chemistry, 57(7), 553-570.

Commercial-Scale Demonstration of the Liquid Phase Methanol (LPMEOH™) Process, Air Products and Chemicals 

(1997)

JFE Technical Report No.8 (jfe-steel.co.jp)

Madsen. Process for the preparation of dimethyl ether. U.S. Patent No 7,652,176, 2010.

Single-Loop Conversion of Synthesis Gas to Gasoline through Methanol & DME (tu-freiberg.de)

Gogate, M. R. (2018). Prog. Petrochem. Sci., 2.

https://digital.library.unt.edu/ark:/67531/metadc672307/m2/1/high_res_d/2728.pdf
https://www.jfe-steel.co.jp/en/research/report/008/pdf/008-06.pdf
https://tu-freiberg.de/sites/default/files/media/professur-fuer-energieverfahrenstechnik-und-thermische-rueckstandsbehandlung-16460/publikationen/2009_nielsen-freiberg.pdf


KOGAS (2008) Incheon, Korea

Cooled fixed bed 10 t/d DME

CO2 removal before syngas recycle; CO2 as byproduct

KIT Bioliq (2014) Karsruhe, Germany

Adiabatic fixed bed, 600 t/a gasoline

MHI (2020) La Brea, Trinidad and Tobago

20,000 t/a DME

Linde-BASF (2019, announced)

Dry reforming and one-step production of DME

PRODUCTION - DIRECT
DIMETHYL ETHER

van Kampen, et al. (2020). Journal of CO2 Utilization, 37, 295-308.

Chung, et al. (2012). Transactions of the Korean hydrogen and new energy society, 23(5), 559-571.

bioliq – Startseite

Stiefel, et al. (2011). Fuel Processing Technology, 92(8), 1466-1474.

Boymans, E. H., & Liakakou, E. T. (2017). Advanced liquid biofuels synthesis.

Mitsubishi Heavy Industries, Ltd. Global Website | Commercial Operations Commence at Methanol / Dimethyl Ether 

Plant in Trinidad and Tobago (mhi.com)

News | 2019-01-10 | BASF Linde CO2-to-DME process (aboutdme.org)

https://www.bioliq.de/english/index.php
https://www.mhi.com/news/210119.html
https://www.aboutdme.org/news-2019-01-10-basf-linde-co2-to-dme-process


New opportunities

DME as 2nd generation biofuel

DME from flue gases

DME from CO2 from the air

Existing challenges remain

Efficiency (indirect synthesis)

Heat management (direct synthesis)

Catalyst deactivation by water (direct synthesis)

Energy-intensive purification (CO2-DME separation)

RENEWABLE DME
RENEWABLE DME

Beyond Oil and Gas: The Methanol Economy | Wiley Online Books

Technology 

development

https://onlinelibrary.wiley.com/doi/book/10.1002/9783527627806


Separation-enhanced reactors

Membrane-enhanced

Sorption enhanced (‘SEDMES’)

RENEWABLE DME - TECHNOLOGY
RENEWABLE DME

van Kampen, et al. (2021). Journal of Materials Chemistry A, 9(26), 14627-14629.

van Kampen, et al. (2020). Journal of CO2 Utilization, 37, 295-308.

Pilot
H2 CO recycle

DME
H2

CO2 / 
Residual gas

H2O

SEDMES

Sorption-enhanced 
DME synthesis

→ 80 kg/d rDME



The FLEDGED project will deliver a process for Bio-based Dimethyl Ether (DME) production from biomass gasification, 

validated in industrially relevant environment (TRL5). 

EU H2020 PROJECT - FLEDGED
BIOMASS TO DME

www.fledged.eu

http://www.fledged.eu/


New alliances, initiatives

Nordic Green, Denmark (2011): Renewable methanol, DME

BASF – Linde (2019): Direct DME

Nouryon – Enerkem – Air Liquide – Shell – PoRotterdam (2019): W2C, non-recyclable wastes to chemicals (MeOH-DME)

Oberon Fuels – SHV Energy (2020): accelerate the use of renewable DME

SHV Energy – KEW Technology (2021): Circular Fuels, Advanced thermal conversion technology for renewable DME

SHV Energy – UGI International (2021): Dimeta, advancing the production and use of renewable and recycled carbon Dimethyl Ether

DME Sweden

Fuel standards developing

2020 California Governor Gavin Newsom defines the tax rate for DME used as either a 

diesel replacement or blended with propane, and how it would be sold at retail to consumers.

European Committee for Standardization (CEN)

Novel use cases

PtX, grid balancing

H2 carrier, DME fuel cells 

Industrial circularity: iDME

OUTLOOK
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