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UTILIZE YOUR 
BIOGAS TO ITS 
FULL POTENTIAL
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POSSIBLE BIOMETHANE APPLICATIONS:

• As a cost-competitive renewable energy source.

• As grid-ready gas (no infrastructure investment needed).

• As a non-fossil fuel source of biofuel: bio-LNG & bio-CNG.

Don’t settle for the modest yields of 
biogas. Utilize your biogas to its full 
potential by upgrading it to biomethane.  
Upon upgrading, biogas is purified to produce 
a higher-caloric, near-pure source of 
methane2 called biomethane. 

Biogas can be a viable option for producing heat and electricity from organic matter. However, the 
calorific value of biogas is low, making it a less cost-competitive energy source (when compared to 
wind and solar and depending on the type of feedstock used to produce it)1. 

THE CHALLENGE 
WITH BIOGAS

1 “Report extract: An introduction to biogas and biomethane”, IEA,  
    https://www.iea.org/reports/outlook-for-biogas-and-biomethane-prospects-for-organic-growth/an-introduction-to-biogas-and-biomethane
2 “About Biogas and Biomethane”. European Biogas Association, https://www.europeanbiogas.eu/about-biogas-and-biomethane/
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"We have supplied our customers with CO2 Recovery 
Solutions with the capacity to recover 7.48 million 
metric tons (MT) of carbon emissions annually." 

"Since 2001, we have supplied biogas upgrading 
solutions with the capacity to produce 955 
million normal cubic meters (Nm3) of biomethane. 

Biomethane is an alternative to natural gas that 
avoids emitting 1.7 million MT of CO2 from fossil fuels. 

"Our CO2 Recovery Solutions have supported our 
beverage customers with the capacity to replace 
3 million MT of CO2 otherwise coming from less 
sustainable sources." 

Pentair helps farmers and food processing companies maximize methane yield to produce a cost-competitive economic value stream through 
our end-to-end biogas upgrading solutions.  
In addition to our biogas upgrading solutions, turn waste by-product CO2 into a viable commercial product with Pentair CO2 capture and recovery 
technology. 

Pentair Biogas Upgrading Solutions

MEET PENTAIR®
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INLET GAS CO2 
CAPACITY

TYPICAL INLET 
GAS 

CONSUMPTION

FOOTPRINT 
(LXWXH)

POWER 
CONSUMPTION

TYPICAL OFF-
GAS OUTLET 
CONDITIONS

LIQUID CO2 TO 
STORAGE TANK

Metric
250 – 1800  

Nm3/h 
500 – 3600 Kg/h

>99% CO2, 0,9% 
CO2, 0,1% N2/ O2 

12,8 x 10 x 2,8 m

Imperial 155 – 2237 SCFM 
1102 – 7937 lbs

>95% CO2, 3,6% 
CO2, 0,4% N2/O2

42 X 32,8 X 9,2 ft

~ 110 Wh/ Nm3 
~ 220 Wh/kg

30% CH4, 
3% N2/ O2, 

67% CO2 
45% CH4, 

5% N2/ O2, 
50% CO2

CO2 >99,997% 
EIGA 2018

CO2 Capture and Recovery 
Pentair CO2Bolt-On: Capture and recover by-product CO2 when upgrading your biogas. Available as an optional bolt-on for BioCompact, 
BioBasic, and BioPlus.

Pentair 
BioCompact 75-750 m3/h

12.8 x 2.5 x 2.8 m 42 
x 8.2 x 9.2 ft ~ 290 Wh/Nm3 > 90 - 97 % CH4

Bio-CNG, 
Bio-LNG

Pentair 
BioBasic > 1000 m3/h

12.8 x 10 x 2.8 m 42 x 
32.8 x 9.2 ft ~ 250 Wh/Nm3 > 90 - 97 % CH4

Bio-CNG, 
Bio-LNG

Pentair 
BioPlus > 1000 m3/h

20 x 12.5 x 3.6 m 
65.6 x 41 x 11.8 ft ~ 235 Wh/Nm3 > 90 - 97 % CH4

Bio-CNG,
 Bio-LNG

Pentair 
BioComplete > 1000 m3/h

20 x 20 x 3.6 m 65.6 
x 65.6 x 11.8 ft

~ 180 Wh/Nm3 
~ 220 Wh/kg (CO2) > 90 - 97 % CH4

Bio-CNG,
 Bio-LNG, 
Bio-CO2

AMINE  Biogas  
Upgrading System 

*RFI *RFI ~ 120 Wh/Nm3 
~ 830 Wh/Nm3 (Th.)

> 97 % CH4 Bio-CNG,  
Bio-LNG

SYSTEM
BIOGAS 

CAPACITY
FOOTPRINT 

(LXWXH)
POWER 

CONSUMPTION
BIOMETHANE 

OUTPUT
ADDITIONAL 

OUTPUT

Our membrane and amine-based biogas upgrading solutions have been built to suit the individual needs of your business, with the ability to 
upgrade small to large flows of biogas into biomethane.

YOUR OPTIONS EXPLAINED

Pentair Biogas Upgrading Solutions

BIOGAS QUALITY CONTROL 
 
Pentair BioSENSE: Assists in managing the Volatile 
Organic Compounds (VOC) contamination levels of 
your biogas. 

* Request for confirmation
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CAPITALIZE ON YOUR 
WASTE
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BENEFITS

• Two and three-stage membrane-based biogas upgrading systems for 
energy and resource-efficient CO2 & CH4 separation.

• Maximum methane yield for more cost-efficient, commercial energy.

• Opportunities to sell biomethane directly to the national grid. 

• Produce and commercialize biofuels: bio-LNG and bio-CNG.  

• Recover and commercialize CO2 with energy & cost-efficient cryogenic-
based technology. 

• Service for the complete life cycle of a system.

• Turn your system data from hindsight into foresight with Biogas 
Upgrading IoT.

Pentair Biogas Upgrading Solutions

 
 
FEATURES & BENEFITS
FEATURES

• Enclosed skid plug and play 
installation.

• Install system within or 
outside buildings.

• Membrane & amine-based  
biogas upgrading technology. 

• Cryogenic-based CO2 
technology.

• Activated carbon-based bulk 
pre-treatment (H2S and VOC).

• CNG compression capability. 
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Amine Technology 
Pentair Advanced Amine Technology removes hydrogen sulfide (H2S) or CO2. This purified gas flows out from the top of the tower after being in 
contact with a monoethanolamine (MEA) aqueous solution that reacts readily with CO2. 
Once the CO2 is captured in the MEA solution, it is transferred to a stripping system. Here, the CO2 is again released from the MEA solution by 
increasing the temperature to a point where the chemical reaction that took place in the absorber is reversed. Having started as a gas with a low 
concentration of CO2, the gas released from the stripper is now a highly concentrated stream containing up to 99.9 percent pure CO2. 
This stream can either be used directly in gaseous form or be further purified and liquefied to meet the strictest requirements. 

Membrane Technology 
To make CO2 and CH4 separation possible, impurities need to be 
removed. One of the essential elements for doing this is activated 
carbon which adsorbs undesirable substances. 
The membrane separates the two major gas components: CH4 and 
CO2. The separation is accomplished through the pressure difference 
over the membrane surface. The high-pressure biogas is fed into the 
membrane, and the CO2 passes through the membrane surface to the 
permeate – the low-pressure side – much faster than CH4. 
The membranes are pressure-driven, so the higher the pressure, the 
more CO2 will pass through the membrane surface. The discharge from 
the membrane (the retentate) contains mainly CH4, as the CO2 has been 
pushed through the membrane surface. The CO2-rich gas will leave the 
membrane on the low-pressure side of the membrane (permeate).  

MEMBRANE BENEFITS

• No additional chemical or operating media.

• Separation at ambient temperatures.

• Continuous separation process.

• No heat requirement.

• Compact modular design that is flexible and 

  easily expanded.

• Removal of CO2.

Multistage Solution  
Pentair provides a two-stage membrane system together with a 
cryogenic system called Pentair BioComplete. 
With a multi-membrane system, up to 99 percent of the CO2 can be 
removed from the biogas.  
A two-stage membrane and cryogenic system will produce two 
valuable products: biomethane and CO2. 

Cryogenic Technology  
After the membrane separation unit, Pentair goes one step further by 
recovering the CO2 gas with our cryogenic-based CO2Bolt-On system. 
The system compresses, purifies, dehumidifies, and liquefies the 
CO2, helping to reduce the need to release environmentally harmful 
greenhouse gas.   
Instead, the liquified CO2 can be commercialized and used in various 
applications.

PENTAIR BIOGAS UPGRADING 
TECHNOLOGY

Pentair Biogas Upgrading Solutions



DISCOVER SUSTAINABLE  
ENERGY & REVENUE SOURCES
Let’s work together to secure a sustainable future for you and our environment. Insist on Pentair.
Contact us today to further explore your biogas upgrading potential.
Find out more at biogas.pentair.com

All indicated Pentair trademarks and logos are property of Pentair. Third party registered and unregistered trademarks and logos are the property of their respective owners. Because we are 
continuously improving our products and services, Pentair reserves the right to change specifications without prior notice. Pentair is an equal opportunity employer. 
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Marinus Dammeweg 30 
5928 PW Venlo 
The Netherlands 

UNION ENGINEERING A/S 
Snaremosevej 27  
7000 Fredericia 
Denmark 

About Pentair

Pentair designs, builds, installs, and services end-to-end membrane-based biogas 

upgrading solutions that produce biomethane and cryogenic and amine-based CO2 

systems that capture and recover CO2.

Our Commitment

We are committed to helping our customers make the most of life’s essential resources 

while minimizing the impact on the environment.

ABOUT US


