
A new plant system for 
biogas upgrading on a small 

scale, farm size level



Biogas is produced when certain kinds of 
bacteria digest organic substances in an 
anaerobic environment, which usually 
comprise airtight cisterns. Useful substances
for this are a variety of biomasses, e.g. bio 
waste and agricultural wastes such as cow 
manure.
Untreated or raw biogas is made up of 
roughly two thirds methane and one third of 
carbon dioxide. Raw biogas has a high heating 
value and is suitable for heating and as a fuel 
for stationary combustion engines.
Biogas must be free of carbon dioxide if used 
as fuel for transportation by cars and tractors. 
This is also necessary if the gas will be 
injected into distribution grids for natural gas. 

The removal process of carbon dioxide from 
biogas is called upgrading.
Plants for upgrading have until today only 
been economically feasible for large 
municipal wastewater treatment plants, 
because of high capital investment costs.
The increasing price of fossil fuel on the one 
hand and environmental concerns about a 
sustainable society on the other hand demand 
a sensible use of agricultural wastes. Biogas 
has the potential to replace fossil fuel for 
transportation and to reduce the emissions of 
fossil carbon dioxide.
Biosling offers a new opportunity to 
economically upgrade biogas on a small scale 
as on individual farms with cattle or energy 
crops.

What is Biosling?

Test facility Biosling 1 x 8 coils, which is divided into 
two parts, a control center (technical room) where all 
the control and monitoring is performed and a 
upgrading room (coilhouse) containing the machinery 
itself. The picture is from Alviksgården outside Luleå, 
Sweden where the plant was set up against their 
digesters summer of 2011.
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Coils of plastic hoses constitute the main component 
of Biosling. The photo shows eight coils working in 
parallel. The vessel shown in the background 
accumulates the upgraded gas and separates it from 
water saturated by carbon dioxide.



The upgrading process in Biosling is composed 
of several steps, but rotating spirals or coils of 
hoses are responsible for most of the carbon 
dioxide reduction in the biogas. Biogas and 
water are alternately fed into the outermost 
turn of the coil at a pressure of about 2 Bar. 
The rotating of the coils means that water 
and gas will come into intimate contact with 
each other. Carbon dioxide is easily absorbed 
by water and scrubbed in 
proportion to pressure. As the coil rotates, 
water columns will be forced inward and 
compress the gas in between. 
Gas compression results in the absorption 
of the carbon dioxide. When water and gas 
leave the rotating coil centre most of the 

carbon dioxide is absorbed by the water and 
the biogas has actually increased its methane 
content to 94%. Only a very small amount of 
methane is soluble in water. The coil pump 
is turned slowly so that water and gas flow 
gently through the hoses and therefore the 
pumping and compressing processes work 
very efficiently. As the simple rotating coils 
replace pumps, compressors and gaswater 
mixers, a lot of mechanical maintenance is 
minimised when compared to traditional 
water scrubbing technology..

How does Biosling work?
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Biogas with a 94% content of methane is an 
excellent fuel for tractors and other kinds
of farm equipment propelled by internal 
combustion engines. Both spark ignition and 
Diesel engines are suitable to be adapted for 
biogas.
In case the biogas will be marketed as a 
vehicle fuel or injected into grids for natural 
gas its methane content must be about 97% 
to comply with most commercial 
specifications. Biosling is therefore equipped 
with a final upgrading step, which removes 
about half of the carbon dioxide left in gas 
downstream outlet of the coils to reach the 
specifications. The final step is a traditional 
scrubber column. Water enters the column 
just below its top and falls down in a cascade 
of many small waterfalls. Gas from the first 
upgrading step enters at the bottom and 

raises upwards through the water cascade so 
that most of the carbon dioxide is captured. 
At the top outlet the methane gas content 
has reached the demanded level of 97%. 
From the bottom of the columns flows water 
saturated by carbon dioxide.
Carbon dioxide dissolved by the circulating 
water must be released to the atmosphere 
to make it possible to re-use the water in a 
closed circuit. By depressurising the carbon 
dioxide is released from the water, the gas is 
“flashed”. To enhance flashing the water is 
poured through a tower, a stripper tower, and 
air is blown into the pouring water as it falls 
downward. From the bottom of the tower the 
clean water is returned to a storage tank by 
a pump. On page 5 is the Biosling process 
shown in a simplified flow diagram.

Schematic picture of coil pump, the primary component of Biosling
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Biogas is a versatile fuel, suitable as fuel 
for vehicles, for power and heat generation. 
There are many sources of biomass available 
on farms which are suitable for production of 
biogas. Biomass is renewable and its 
production is sustainable and therefore 
biogas has the potential to become an 
important fuel. A world with shrinking wells 
and a steadily rising price for fossil oil and gas 
as well as the worldwide concern about global 
warming are important reasons for an urgent 
transition from fossil to green energy. These 
reasons have initiated research and 

development of technologies for the efficient 
and economical production of biogas. Biosling 
is a result of such research and its purpose is 
to increase the utilization and value of biogas 
by upgrading. The simple but reliable 
technology utilized in Biosling significantly 
lowers the plant size for profitable production 
compared to conventional syst ems. The aim 
with Biosling is to make it profitable to 
produce valuable fuel on farms of 
moderate size, to supply their own and 
neighbours’ needs for vehicle fuel.

Why Biosling?

Biosling process flow diagram.
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Biosling can be connected to a digester at 
a farm using cattle manure as a feedstock 
for anaerobic digestion, called substrates. 
Depending on how many animals there are 
in the crew,the biogas production becomes 
approximately 280 Nm3/day for a herd of 125 
dairy cows  (including calves ) and about 1123 
Nm3/day for a herd of 500 dairy cows  
(including calves ). The substrates may also 
be from other animal manure or silage used. 
The biogas produced in the digester is 
composed of approximately 65% methane, 
35% carbon dioxide and traces of including 
sulfur compounds. By connecting Biosling to a 
digestion, biogas can be upgraded to vehicle 
with a methane content of over 97%.
The finished vehicle gas is compressed and 
stored in cylinders of 80 liters each.

Examples of systems for production 
and distribution of vehicle:

Application
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Productinformation
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Biosling 2 x 8 coils (includes 16 coils)

Type: Biosling 1 x 8

House: 2x container 20 feet (1 technical- and 1 tuberoom)

Weight: Approx: 10,0 ton (contains 2x containers 5,0t)

Building 
surface:

6,0 x 5,0 m (contains 2x containers 20 feet)

Raw gas: 35 Nm3/h

Quality: > 97% CH4

Typ: BioSling 2 x 8

House: 2x container 20 feet (1 technical- and 1 tuberoom)

Weight: Approx: 12 ton (contains 2x containers 7,0 and 5,0)

Building 
surface:

6,0 x 5,0 m  (contains 2x containers 20 feet)

Rawgas: 70 Nm3/h

Quality: > 97% CH4

* Nm3 = normal cubic meters at atmospheric pressure

Number of coils 8 16

Rawgas capacity/day 840 Nm3 1680 Nm3

Vehicular gas capacity/day  (8 bars pressure) > 97 % CH4 
(vid 55%- 65% CH4, 45%- 35% CO2 )

460-560 
Nm3

920-1090 Nm3

Fits for farm with number of cows with milk including recruitment. OBS 
approx. value.

approx 250 
cows

approx 500 
cows

Electricity usage kWh/Nm3 (rawgas: 65%-55%) 0,37-0,44 

kWh

0,26-0,30 kWh

Electricity usage kWh/Nm3 (rawgas: 65%-55%) 202-207 kWh 276-283 kWh
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Biosling AB
Marknadsvägen 202
981 91 Jukkasjärvi

Sweden

Direct: +46980-23 000
Mobile: +4670-661 89 58

Fax: +46980-21 254

info@biosling.se

www.biosling.se


