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Renewable Dimethyl Ether ({(DME) is a simple, clean-burning

molecule with many applications. It can be used as a drop in-fuel

- either as a direct replacement for propane and butane in some
applications or blended into Liquefied Petroleum Gas (LPG). It is
produced from a variety of sustainable feedstocks. rDME is safe,
adaptable, and suitable for use in industrial, transport, commer-
cial, and domestic sectors.

The use of rDME
provides a simple
way for customers

G H G to reduce green-
house gas emissions
and increase the

amount of renew-
able fuel used.

A cleaner path forward

rDME Is gaining traction in the LPG industry as a viable alternative to
fossil-based fuels. Known for its versatility, rDME supports a range of appli-
cations. With production methods that use sustainable feedstocks, rDME
can reduce greenhouse gas emission by up to 85%, as its carbon content is
derived from biomass and residue streams.

Key benefits of rDME

Renewable DME is a cleaner alternative to propane and butane
and offers a pathway to de-fossilising the LPG industry

and advancing towards a responsible energy future.
With chemical properties similar to propane,

rDME behaves much like LPG, making it com-
patible with existing LPG infrastructure. It can

be transported safely and efficiently as a

liquid in pressurised cylinders and tanks.

Use of 100% rDME is
possible with valve
conversions to exist-
ing LPG equipment,
or a blend of 20%
rDME/LPG blend
requires no modi-
fications to existing

equipment.
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Challenges

Blends of 12% rDME in LPG can be used safely in existing LPG systems.
However, when the concentration exceeds 20%, rDME can adversely affect
valves and fittings, causing seals to expand and potentially leak.

rDME has slightly different chemical properties compared to propane and
butane, so it interacts differently with materials used in seals, such as
rubber or plastic. This can lead to the softening or swelling of these materi-
als. Compromised seals may result in leakage, posing risks such as pressure
loss, reduced performance, and potential safety hazards.

Our Solution

In collaboration with RegO, MAKEEN Gas Equipment has developed a solu-
tion. We have designed seals for valves that can handle higher rDME con-
centrations, allowing for safe operation in industrial settings. Our seals are
compatible with various valves types to handle up to 100% rDME,

enabling expanded use of rDME with minimal, cost-effective

adjustments to existing LPG infrastructure. This solution

opens new opportunities for the adoption of rDME on a

larger scale.
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rDME as a carrier for hydrogen

rDME can serve as a hydrogen carrier, offering a practi-
cal way to store, transport, and release hydrogen safely
and efficiently, addressing some of the main challenges
in the use and distribution of hydrogen. Hydrogen is a
versatile fuel with a wide range of uses across many
different industries including transportation, industry,
power generation and energy storage, heating and
cooling, portable power, and synthetic fuels

and feedstocks.

Given the storage and transportation difficulties
for hydrogen, using rDME as a carrier provides
a safe, cost-effective solution. With rDME,
hydrogen can be transported, stored and dis-
tributed through existing LPG infrastructure,
including pressurised tanks, pipelines, and
refuelling stations.

Current infrastructure

Currently, Dimethyl Ether (DME) made from less
sustainable feedstocks is produced on a commercial
scale. Increasingly, rDME is produced at this scale.
Production opportunities for rDME span multiple
sectors, including transport, industry, and domestic
and commercial applications.

Use of rDME sig-
nificantly reduces
No, SOX, NOX and
sOx soot emissions
compared to
alternative fuels
such as diesel.
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Transport sector applications

Clean-burning alternatives in the transport sector are
currently limited, especially for forms of transport that
cannot rely on electrification, such as heavy-duty and
non-road vehicles. rDME is a practical, cleaner fuel
option that can be used in existing vehicles with
minimal modification, easing the transition to lower
greenhouse gas emissions across the sector.

Vehicles currently running on LPG can safely use an
rDME blend of up to 20% while diesel engines can be
modified at low cost to run on 100% rDME. rDME can be
transported in pressurised tanks and cylinders. Stand-
ard Autogas dispensers require only minor adjustments
for refuelling.

Domestic and commercial applications

In areas, without access to a gas grid, fuel sources are
essential for domestic and commercial applications,
and rDME is a viable option in these settings. In devel-
oping regions, where LPG is already a safer and health-
ier alternative to traditional fuels such as firewood, a
20% blend of rDME can further reduce the green-
house gas emissions from these activities.
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Industrial applications

With high energy demands and high greenhouse gas
emissions, the industrial sectors face increasing pres-
sure from policymakers and consumers to adopt
cleaner energy sources. Industry currently accounts for
about a third of global emissions, and while some
process can be electrified, many still require a chemical
energy source. Renewable DME is a promising alterna-
tive that is compatible with industrial infrastructure
with only minor adjustments.

rDME can be delivered through established LPG infra-
structure with minimal equipment modifications. Its
production potential is substantial, with the capacity to
meet a large share of the industry’s global fuel require-
ments.

Various =

. applications

46

~ M
om0

A world of possibilities

The use of rDME opens up a world of
possibilities. As the energy landscape
shifts to meet growing expectations for
responsible and efficient solutions, the
demand for low-emission fuels has never
been more pressing. Policymakers in many
countries are setting high expectations for
the energy market.

rDME offers a safe, cleaner alternative to traditional
high-emission fuels, with the potential to significantly
reduce greenhouse gas emissions. lts compatibility with
existing LPG equipment makes it-an ideal drop-in fuel.
With the right infrastructure, rDME can serve various
sectors, positioning it as a versatile option for today
and tomorrow.

Looking ahead as other industries also seek sustainable
feedstocks, competition may increase costs.

rDME and other renewable fuels will play a crucial role
in achieving emission reduction targets. The path
forward for the LPG industry includes not only conven-
tional LPG but more sustainable options like rDME and
bio-LPG, reflecting a broader commitment to responsi-
ble energy solutions.

Lower
emissions
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Find more information about your local
MAKEEN Gas Equipment contact on
makeengasequipment.com/get-in-touch
Or scan the QR-code.

MAK'EENVGas Equipment Headquarters
Alsvej 21

8940 Randers SV

Denmark :

Tel +458644 8734
mge@makeenenergy.com
www.makeengasequipment.com
www.makeenenergy.com

Follow os on:
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MAKEEN Gas Equipment offers a wide range of
high-quality gas equipment and components along
with expert guidance from the beginning to the end of
your project. In that way, our one-stop shop philosophy
- and many warehouses around the world - provide
you with much more than just a product. MAKEEN Gas
Equipment is a company under MAKEEN Energy.

MAKEEN Energy is a global, market-leading corpora-
tion that delivers technological solutions, equipment;
and customer support to the energy industry. We
employ approx. 4,000 people across 6 continents and
operate in over 140 countries. With our global reach,
local presence, and decades of experience, we can
deliver responsible solutions that make a difference to
people and planet.
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