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“absolutely impressive”, Jürgen tenbrink, Chief 
technology officer of envitec Biogas, describes 
the two envithan gas upgrading plants in Köckte 
and Sachsendorf, which were commissioned in 
September 2013. With a constant calorific power 
of 10.7 kWh per standard cubic metre, the effi-
ciency in the first three calendar weeks of 2015 in 
Sachsendorf, Saxony-Anhalt, was even over 100 
percent. In addition to Sachsendorf, Köckte is the 
second location where biomethane is successfully 
generated on an industrial scale using EnviThan 
technology. The gas upgrading plant with a capac-
ity of 350 standard cubic metres (Nm³/h), which is 
maintained by a total of four employees, has been 
feeding biomethane into the 1-bar line of the Ava-
con grid since its commissioning. The customer, 
EnviTec Energy, uses the produced biomethane in 

decentralised co-generation plants 
(CHP) for generating power and heat.

When the upgraded biomethane 
is directly fed in, the green energy 
source can be transported for sub-
sequent decentralised use at any 
location. However, in order to feed 
the biogas into an existing natural 
gas grid, it must first be cleaned 
and, if needed, conditioned by the 
grid operator. In Sachsendorf and Köckte, this is 
done by means of the innovative biogas upgrad-
ing technology EnviThan. In order to ensure an 
environment-friendly process, EnviTec Biogas 
equips its upgrading plants with membrane mod-
ules developed by Evonik Industries. The hollow 

fibre membranes upgrade 
the raw biogas generated in 
the biogas plants to a meth-
ane content of more than 97 
volume percent. The process 
makes use of the different 
sizes of gas molecules – since 
carbon dioxide molecules 
are smaller than methane 
molecules, they can migrate 
through the membrane much 
more quickly. The methane 
accumulates on the high-

pressure side of the membrane. “Gas upgrading 
with membranes requires neither chemicals nor 
water or other resources, which makes it more 
cost-effective and, above all, more environmental-
ly friendly than other methods,” explains Jürgen 
Tenbrink, graduate engineer.

Meanwhile, the success of the two flagship plants 
has even got around abroad. “Every week, we 
have about two groups of visitors who want to 
know about our gas upgrading on site,” says 
Carsten Steentjes, EnviThan product manager of 
the sales division, “including visitors from China, 
Japan, India, Brazil, Italy, England, France, lithu-
ania and, of course, also from Germany.”

in addition to sachsendorf and Köckte, envitec 

The third in Germany: The gas upgrading plant at Forst has a capacity of 700 Nm3/h.
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smart gas upgrading:  
envithan is cranking up  
the biomethane market – 
and not only in germany 

With more than a year and a half on the grid, 
envitec Biogas, with its two gas upgrading 
plants in sachsendorf and Köckte, has been 
drawing a consistently positive balance. 30 
gigawatt hours were planned per year with 
both plants and the feed volumes were even 
exceeded slightly. 

Commissioned 
in 2013: the two 
EnviThan gas 
upgrading plants
at Sachsen-
dorf (top) and 
Köckte.
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From germany to the world: after england and France, 
envitec has now also taken the leap into China with its 
innovative membrane process. 

Biogas has built another gas upgrading plant in 
the domestic market of germany.  The plant in 
Forst, Brandenburg, has a capacity of 700 Nm³/h 
and a further developed, space-saving design: 
“While we are still working with vertical mod-
ules in our first two plants, we have introduced 
the Evonik membranes in Forst as a horizontal 
cartridge system,” says Steentjes. Changing from 
vertically to horizontally configured membranes 
meant that all design calculations had to be 
revised and prepared again. “This move paid off 
because while further developing the membrane 
configuration, we placed our focus on service in 
order to offer our customers the most cost-effi-
cient solution,” Steentjes explains. The horizontal 
configuration of the SEPUrAN green modules by 
Evonik enables the plant manufacturer to install 
over twice as many modules in only one contain-
er. In the meantime, the membranes introduced 
were not only improved in terms of their configu-
ration. With the two pioneer plants in Sachsendorf 
and Köckte, EnviTec Biogas has further advanced 
the membrane development in collaboration with 
Evonik Industries: “The gases can now be sepa-
rated from each other in a much better and more 
efficient manner, thanks to the newly developed 
generation of the SEPUrAN® green membrane,” 
reports Steentjes. 

at present, an  
envithan plant with a 
capacity of 385 nm³/h 
is also under construc-
tion in Altmarkkreis 
Salzwedel in Saxony-
Anhalt. For Bodo Mey-
er, managing director 
of the agricultural 
cooperative BioEnergie 
Beetzendorf GmbH, 
this is already the 
third joint construction 
project with EnviTec. 
“With the construction 
of two biogas plants 
with a 625 and 837 kW 
capacity in 2011 and 
2014, the gas up-
grading by EnviThan 
perfectly complements 
our green energy 

concept,” says Meyer. His plant is expected to 
feed into the existing low-pressure grid of Avacon 
AG starting as early as the third quarter of 2015, 
and then supply a maximum of 36 million kWh of 
green energy per year. This would make it pos-
sible for the plant to supply 1,800 households with 
gas. However, this is just the beginning as the 
potential of the green energy talent is immense. 
When the upgraded biomethane is directly fed in, 
the green energy source can be transported for 
subsequent decentralised use at any location. The 
potentials determined in a study by the leipzig 
Institute for Energy and Environment can replace 
fossil fuel across approx. 500 billion cubic metres. 
This is equal to the current natural gas consump-
tion in the EU. The political target is to generate 
an annual volume of 6 billion standard cubic 
metres of biomethane in Germany for feeding into 
the natural gas grid by 2020. However, Germany is 
still far away from this figure, which was defined 
as early as 2008 in the Gas Grid Access ordinance. 
Currently, up to 80% of the natural gas consumed 
in Germany is still being imported. In this regard, 
increased utilisation of EnviThan technology may 
represent a remedy– biomethane can help cover 
most of the local natural gas consumption from 
domestic raw materials and organic waste materi-
als.   

Horizontal, 
not vertical. 
The new 
generation of 
space-saving 
membrane 
cartridges 
was installed 
at Forst. 

China

Minhe – the site at which the first EnviThan plant is built by 
EnviTec in China. The county of Minhe is located in the east of 
the Qinghai Province and has a population of approx. 370,000 
on an area of 1,780 km². The plant will produce 1,000 Nm³/h of 
biomethane, with the crude gas coming from the existing biogas 
plant. The customer, Shandong Minhe Biological SCI-Tech Co, is 
one of the biggest poultry farmers in the world and publicly put 
the construction contract out for tender. “Given the numerous 
international competitors, we are proud that the customer has 
chosen a ‘made by EnviTec Biogas plant’,” says Roel Slotman. 

France

In France, a contract for an EnviFarm plant with an 85 Nm³/h 
EnviThan gas upgrading system in Picardy, north of Paris, has 
just been signed. After construction and commissioning, the 
plant is supposed to be fed with horse dung, grain dust, beet 
root pulp and food waste. In the tried-and-tested compact con-
tainer design, the plant technology consists only of one technical 
container including mixing, pumping and feeding technology and 
additional pasteurisation. 

成功 Chénggōng – this is how the Chinese symbol 
for success is pronounced. And success is exactly 
what the gas upgrading technology developed 
by EnviTec and Evonik has achieved in China as 
well. In december 2014, a 1,000 Nm³/h biometh-
ane plant was shipped for the Chinese market. 
“If everything goes as planned, our customer 
can still bring the plant into service this year,” 
says roel Slotman, Chief Commercial officer of 
the biogas all-rounder. More plants are being 
planned. Also in Europe, the technology is being 
exported beyond the borders of Germany. Shortly 
before the end of the year, the first biogas plant, 
with a gas upgrading capacity of 300 Nm³/h, was 
successfully put into operation in the English 
town of Ipsden near oxfordshire. Project devel-
oper david Bermingham and the project investors 
at london’s Ingenious renewable Energy Group 
only gave the go-ahead for the start of construc-
tion of the EnviTec biomethane plant with an 
initial capacity of 300 Nm³/h, along with a 360 
kWel combined heat and power plant, in June 
2014. “We are very proud to have been able to 
complete the construction project in such a short 
period of time in spite of the difficulties caused 
by the weather conditions,” says Bermingham. 
Since the commissioning of the plant, Icknield 
Gas ltd. has been feeding green energy into 
the existing grid of Southern Gas Networks. But 
that’s not all: Three more EnviThan plants have 

been under construction since the spring of 2015 
in Wormit, Brinklow and Crowle.

the biogas plant is operated using a combination 
of pig slurry, agricultural by-products and energy 
crops. It can use up to 10,000 tonnes of pig slurry 
per year. Great Britain’s goal is for 15 percent of 
its energy to come from renewable energies such 
as biogas. “With our EnviThan biogas upgrading 
plant, Icknield Gas ltd. will be able to deliver an 
annual energy value of about 30 million kilowatt-
hours (kWh) of biomethane,” says roel Slotman. 
The delivery pressure of the EnviThan plant is 
high enough to directly feed gas into the public 
gas grid. “Additional compression is hence not 
necessary”, adds Slotman. The public gas pipeline 
is located right next to the plant boundary so that 
only short gas pipelines had to be laid.   

The EnviThan 
plant in Ick-
nield, Great 
Britain, could 
be realized 
within five 
months in 
spite of dif-
ficult weather 
conditions.
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