
TECHNICAL INFORMATION

ENVIRONMENTAL ADVANTAGE THROUGH BIOMETHANE 
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Biomethane is considered an environmentally 
friendly energy source. It can be used to generate 
heat or as a climate-neutral fuel. Before biomethane 
is fed into the natural gas grid, extensive purifica-
tion is necessary. SEPURAN® Green hollow fiber 
membranes from Evonik process biogas simply and 
efficiently into high-purity biomethane to make it 
decentral available as a renewable energy source.

Today‘s enormous potential for bioenergy from forestry and 
timber, agricultural raw and residual materials, and organic 
waste streams can make a major contribution to greenhouse 
gas emission savings. Specifically, biogas and biomethane 
upgraded from these sources is essentially sustainably pro-
duced renewable natural gas from organic (residual) recycla-
bles with significant energy potential. For this reason, 
biomethane can make a significant contribution to alternative 
energies without competing for substrates with the production 
of food and feed. 

Biogas and biomethane production technologies are well 
developed and economically viable. In the last five to ten years, 

the efficiency of biomethane upgrading plants has improved 
significantly, which benefits plant economics. 
The gas produced offers a climate-neutral alternative to fossil 
natural gas and is available with equivalent potential. Necessary 
electricity for the operation of biogas (upgrading) plants 
should be provided as CO2-neutral and sustainably as possible. 
The CO2 captured during biomethane production can be 
reused industrially or in agricultural production. Unused CO2 
does not have a negative impact on the greenhouse effect, as 
it is not of fossil origin and therefore does not affect the carbon 
balance in the way that fossil CO2 does. 

Future biomethane potential. Technical and mobilizable biogas potentials according 
to (Zeller et. a. 2011, Brosowski et al. 2015, Daniel-Gromke et. al. 2017). 
1) Range without / with rapeseed press cake
2) without organic fraction in residual waste
3) arable land potential of 2 million ha without grassland.

Source: dena-ANALYSIS Role and contribution of biomethane in 
climate protection today and in 2050, (10/2017).



BIOMETHANE TECHNOLOGY AND 
INFRASTRUCTURE IN PLACE 
Despite existing gas grid infrastructure, the potential of bio-
methane remains to be fully exploited. In order to reduce 
greenhouse gas emissions and achieve the set climate targets, 
biomethane could contribute significantly.. The technology for 
production and distribution as well as the infrastructure is 
already in place and available. 
Drive technologies for operating vehicles with CNG have been 
available for years and would only need to be utilized and 
better marketed. CNG could make a significant contribution to 
the compliance of fleet emissions of automobile manufactur-
ers. For heavy-duty transport, LNG is the only directly available 
and economically viable alternative that can meet the require-
ments of heavy-duty transport.  

For LBM, the previously produced biomethane still needs to 
be liquefied in a further step. The advantages over conventional 
diesel-powered trucks are obvious: 

• Up to 80 percent less CO2 compared to 
 conventional diesel drive
• Approximately 99 percent fewer fine dust particles
• Almost complete reduction of sulfur and 
 nitrogen oxide emissions
• Approximately 50 percent less noise than a 
 comparable diesel engine

In order to produce biomethane or, subsequently, BioLNG, 
biogas is first produced from organic substrates in a fermenta-
tion process. The raw biogas consists of the main components 
methane and carbon dioxide as well as some other trace gases. 
The most widespread method of utilization was, and still is, the 
operation of gas engines or combined heat and power plants 
to generate electricity and heat. Efficient use is sometimes 
difficult to achieve here, as the heat generated is often unused 
and only the electricity is fed into the grid. There are approaches 
to feed the biogas into own ring associations / interconnected 
circles and to convert it into electricity at a decentralized 
location and also to use the heat generated in a targeted 
manner.
However, if raw biogas is upgraded to natural gas quality after 
biogas production, it can be injected into the regional natural 
gas grid (if available), stored, and used in many ways regardless 
of where it is produced. 

1 C. Buchal, H.D. Karl, H.W. Sinn, Coal engines, wind engines and diesel engines: 
   What does the CO2 balance show, ifo Schnelldienst 8/2019.
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EFFICIENT BIOGAS UPGRADING USING MEMBRANES
Various technologies are available for separating CO2 from the 
raw biogas and upgrading it to biomethane. In addition to well-
known technologies such as pressurized water scrubbing, amine 
scrubbing or pressure swing absorption, membrane technology 
has become increasingly established in recent years. Thanks to 
highly efficient and highly selective membranes, it is possible to 
separate CO2 almost completely from methane in a compact 
3-stage process. In some European countries such as France, 
Switzerland, Italy or Great Britain, membrane processes for 
biogas upgrading already have a market share of >60%.  
The advantage of membrane upgrading plants over conventional 
technologies lies, among other things, in the simplicity of the 
process and the low maintenance requirements. Of course, the 
spread of biogas upgrading plants is also influenced by local 
conditions and regulations as well as national incentives. 
Polyimide membranes are the most widely used membrane 
treatment systems. At the turn of the century, membrane pro-
cesses were still struggling with a lack of efficiency in terms of 
yield and selectivity, but this disadvantage has been eliminated 
by improved process control and improved selectivity thanks to 
new polymer solutions. Evonik has been producing high-per-
formance polyimide-based plastics since the 1980s, which in 
turn are processed into high-performance filter materials. In the 
form of filter bags, these are used very successfully in flue gas 
cleaning, for example. The basis of this success is, among other 
things, the high resistance to temperature and pollutants in the 
flue gas. Filtering or separating is also the main task in the new 

field of application of this high-performance plastic. The corre-
sponding polyimide and its properties have been modified and 
further developed accordingly in order to separate gas molecules 
from each other in a new field of application instead of dusts 
from flue gas. 

EXPERTISE IN PLASTICS PROCESSING
The decisive factor here is not only the right material, but also 
the shape of the filters. For this purpose, it is necessary to spin 
the polymer into fine hollow fibers and at the same time create 
properties that enable the separation of  gas mixtures such as 
nitrogen and oxygen or methane and CO2 from each other in a 
highly efficient and energy-saving manner.  Gas separation using 
membrane technology takes advantage of the different molec-
ular sizes and molecular interactions. Membrane cartridges and 
modules are manufactured from these hollow fiber membrane 
bundles, which are used as membrane systems for gas separa-
tion.

2 European Biogas Association (EBA), European Biomethane Map,      
  Infrastructure for Biomethane production 2020
3 Elements 36, quarterly science newsletter, (3/2011)
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HIGH PURITY BIOMETHANE 
WITH 3-STAGE INTERCONNECTION 
In the biogas upgrading process, the raw gas is compressed 
and fed into the interior of the hollow fiber membrane (feed 
side), the CO2 is mainly directed to the outside (permeate side) 
due to the properties of the membrane, the methane collects 
at the end of the membrane (retentate side) in a highly con-
centrated form. By means of multi-stage interconnection it is 
possible to achieve a separation of the gas mixture of nearly 
100%, usually the methane is available with a purity of >95% 
and CO2 with a purity of >99%. Depending on the application, 
higher purities are also possible. 

A small part of the biogas upgrading plants with SEPURAN® 
membranes realized overseas in the last years were equipped 
with a 2-stage membrane process. The desired product quality 
can be adjusted as desired, but due to the accompanying 
methane loss, this interconnection is not sufficient for European 
standards. On the European continent, the 3-stage treatment 
process has been used throughout due to the highest efficiency 
in the use of the SEPURAN® Green Membrane. Here, stage 1 
and stage 2 are connected in series, but stage 3 is connected 
in parallel to stage 1. With this configuration, it was possible 
for the first time to obtain a very pure product with the highest 
methane yield using only one compressor. 
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The 3-stage V experienced 
was patented in WO2012000727 
and its control in WO2014183977 
and is now used in over 500 biogas 
upgrading plants globally.



SEPURAN® is a registered trademark of 
EVONIK INDUSTRIES AG or one of its subsidiaries.
This information and all further technical advice are based on 
our present knowledge and experience. However, it implies 
no liability or other legal responsibility on our part, including 
with regard to existing third party intellectual
property rights, especially patent rights. In particular, no 
warranty, whether express or implied, or guarantee of prod-
uct properties in the legal sense is intended or implied. We 
reserve the right to make any changes according to tech-
nological progress or further developments. The custom-
er is not released from the obligation to conduct careful 
inspection and testing of incoming goods. Performance of 
the product described herein should be verified by testing, 
which should be carried out only by qualified experts in the 
sole responsibility of a customer. Reference to trade names 
used by other companies is neither a recommendation, nor 
does it imply that similar products could not be used.
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Evonik Fibres GmbH
Gewerbepark 4
4861 Schörfling
Austria
Phone +43 7662 6006-0
sepuran@evonik.com

www.sepuran-green.com
www.evonik.com



LIGHTHOUSE PROJECTS 
AS AN EXAMPLE OF 
SUCCESSFUL REALIZATION 
OF BIOMETHANE 
PROCESSING PLANTS
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Company  APEX AG

Country Switzerland
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FRUTIGEN

The island fi lling station in Frutigen (Bernese Oberland) 
has been in operation since November 2019. It is not 
connected to the natural gas grid and is fed exclusively with 
biogas produced on site.
The raw biogas is produced by fermenting sewage sludge, 
fi sh slurry from the Tropical House Frutigen, as well as fi sh 
processing waste and catering waste from the region.
Since November 2019, this biogas has been upgraded 
using a 3-stage membrane process and then temporarily 
stored at approx. 300 bar in the multi-bank cylinder stor-
age system. The public fi lling station has a capacity for 
refueling 10 passenger cars with a range of 300-400 km. 
The facility is part of the „Blue-Bonsai“ project series of 
the APEX company and is the fi rst pure biogas fi lling station 

in Switzerland. The project was realized jointly by the 
fahrBiogas energy cooperative and the Frutigland GmbH 
biogas plant.

www.fahrBiogas.ch | www.bgaf.ch
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www.apex.eu.com
info@apex.eu.com
+41 62 291 26 69
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FIRST BIOMETHANE PLANTS 
IN THE STATE NEW YORK

In 2020, Bright Biomethane succeeded in installing six 
biogas upgrading plants in the USA. Five in New York State 
and one in Wisconsin. Five existing biogas plants on the 
East Coast of the United States were each expanded by a 
biomethane upgrading plant. The three-stage upgrading 
technology, which is also becoming increasingly popular in 
North America, has enabled existing cogeneration plants 
to be replaced. The raw biogas produced from manure is 
upgraded to natural gas quality and fed into the natural gas 
grid. Where direct gas injection is not possible, Bright 
Biomethane‘s virtual pipeline solution is used. In a further 
step, the already compressed biomethane is compressed to 
high pressure and can thus be transported economically 
and safely to an injection collection point. 
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www.brightbiomethane.com
info@brightbiomethane.com
+31 53 460 90 88
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FIRST BIOMETHANE PLANT IN HAWAII

DMT was able to partner with Hawaii Gas to build the fi rst 
biomethane processing plant in the state of Hawaii. Both 
companies believe in a clear and successful future in the 
context of sustainability and profi tability. With DMT‘s 
upgrading technology, Hawaii Gas increased the share of 
renewable gas in the gas grid to approximately 4% while 
generating revenue for the Honolulu community. The 
biomethane produced can supply about 6000 homes and 
replace 15000 barrels of fossil oil. The operator chose a 
membrane processing system because of its simplicity. The 
specifi cation „easy to operate - easy to maintain“ with the 
highest plant availability (98-99%) was decisive here. The 
raw biogas required for upgrading is provided from sewage 
sludge from a wastewater treatment plant. 

Municipal - Honouliuli WWTP Biogas Upgrading w/ 
Hawaii Gas & DMT Clear Gas Solutions won the 2019 
American Biogas Council Industry Award with the project.
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Company  DMT CGS

Country USA

www.dmt-cgs.com
+1 503 379 0147
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BIOMETHANE FROM SEWAGE SLUDGE 

Since 2014, biogas produced from sewage sludge has been 
upgraded to 130Nm³/h biomethane in the Swiss canton 
of Solothurn. The operator ZASE has decided to separate 
the CO2 from the digester gas obtained from the anaerobic 
process instead of burning it and to upgrade it to natural 
gas quality. Aft er appropriate pre-cleaning and separation 
of VOCs, about 1.2 million Nm³/a of biomethane pro-
cessed with SEPURAN® technology with a purity of over 
97% is fed into the gas grid of Regio Energie Solothurn.  
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Company  Hitachi Zosen Inova
 BioMethan GmbH

Country Switzerland

www.zase.ch
www.hz-inova.com
+49 42 81 987 60
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GAS PROCESSING TARTU (ESTONIA)

Eesti Biogaas (owned by Infortar and Alexela) is one of 
the largest and most experienced energy companies in 
Estonia. In addition to natural gas, Eesti Biogaas also        
offers biomethane in its well-developed gas network. EG 
Ehitus, subsidiary of Elenger, as a customer, has 
ordered Envitec Biogas AG to implement a biogas 
upgra-ding project in 2019. The upgrading plant in 
3-stage design was manufactured in Germany and has 
a capacity for approx. 700Nm³/h raw gas. On the part of 
membrane technology, the latest generation SEPURAN® 
Green G5X was used for this project.

The motivation for Eesti Biogaas to invest in a gas 
treatment system was, among other things, the purchase 
of 100 CNG buses of the type Solaris Urbino 12 and 18. 

With the buses it is possible to transport 80 and 150 
passengers respecti-vely. According to the company, the 
sustainable operation of the buses with biomethane can 
save about nine million liters of diesel per year, or about 
25,000 tons of CO24. 
4 Tallinna Linnatranspordi AS; 
https://www.tallinnlt.ee/en/gas-buses-arrived-in-tallinn/
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Company  Envitec Biogas AG

Country Germany

www.tallinnlt.ee
www.envitec-biogas.com
+49 2574 88 88-0



Lighthouse project | 6

©
Pr

od
ev

al

MARSEILLE BIOMETHANE FEED-IN PLANT  

SERAMM, the subsidiary of SUEZ, together with ADEME, 
the French Agency for Environmental and Energy Manage-
ment, and the Provence Alpes Côte d‘Azur region, has 
expanded the existing Géolide wastewater treatment plant 
in the Aix-Marseille-Provence metropolitan area with a 
biogas upgrading plant. The aim of the investment was to 
upgrade the raw biogas from the wastewater treatment 
process to biomethane in order to supply around 2500 
households in the region with sustainable renewable 
energy. In the fi rst expansion stage, the plant was designed 
for 2.3 million Nm³ of biomethane, which is fed into the 
public natural gas grid. An expansion to 3.8 million Nm³ is 
already planned. It is also planned to provide the biometh-
ane as fuel.  
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Company  Prodeval

Country France

www.prodeval.eu
prodeval@prodeval.eu
+33 4 75 40 37 37
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BIOMETHANE PRODUCTION 
WITH CO2 RECOVERY

695,000 tons. This is the amount of organic waste that 
Montello SPA converts into biogas or biomethane per year. 
Montello SPA is a leading European / Italian company in 
the fi eld of treatment recovery & recycling of municipal 
waste. In addition to recycling packaging plastics, Montello 
recycles organic waste extremely effi  ciently. Built in a 
former steel plant, the organic waste treatment facilities 
were constructed using state-of-the-art technology. 
Non-organic fractions such as metals and plastics are 
separated and biogas is continuously produced from the 
organic waste liquefi ed into a suspension in the digesters. 
The remaining digestate is mixed with lignocellulose 
components, stored under ideal conditions to produce high 
quality organic fertilizer which is returned to the natural 

cycle. Samples from all phases of production are conti-
nuously analyzed and monitored in the in-house laboratory. 
In the 3-stage upgrading plant built by TPI, the raw biogas 
consisting of approx. 60% methane and 40% CO2 is fed 
to the upgrading process aft er the fermenter. The biomet-
hane upgraded in several lines in parallel is then fed into 
the natural gas grid.
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Company  Tecno Project Industriale

Country Italy
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www.technoproject.com
info@tecnoproject.com
www.montello-spa.it
+39 035 4551811



Glossary

CO2 Carbon dioxide

AKW Nuclear power plant

TWh Terrawatt hours = 1 billion kWh

CNG eng. Compressed natural gas; 
 compressed natural gas as fuel for natural gas vehicles. 

LNG eng. Liquified natural gas as a fuel.
 biomethane as an alternative fuel to LNG.

BGAA Biogas treatment plant.

VOC eng. Volatile organic compound; volatile hydrocarbons.
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