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Bioenergy biogas leak detection/biogas monitoring

Until recently, the emphasis in most biogas projects has been on utilising methane, its 
primary energy component, writes Tobias Eckhof, project engineer at Krieg & Fischer 
,ngenieure *Pb+� :itK tKe increaseG use of biogas in tKe forP of bioPetKane� carbon 
Gio[iGe can noZ be effectiYel\ KarnesseG as a b\�SroGuct of biogas uSgraGing

Capture and liquefication 
of CO2 from biogas plants 
Instead of being viewed 

as a waste product, the 
carbon Gio[iGe streaP 
from the biogas plant can 
be valourised in different 

sectors� &22 is traditionally 
used in various industries, such 
as fooG anG beYerages �for 
cooling anG carbonisation�� 
agriculture� fire suSSression� 
PeGicine anG so on� 0ost of 
the commonly used production 
technologies rely on fossil fuels 
and contribute to the release 
of CO2 into tKe atPosSKere� 

Biogas plants are a source 
of biogenic �bioPass�baseG� 
CO2 and are part of the 
natural short carbon cycle, 
ZKicK starts ZitK e[traction 
of atmospheric CO2 through 
SKotos\ntKesis� $s coPSanies 
seek to reduce their carbon 
footprint and demonstrate 
their commitment to 
sustainability, the demand for 
biogenic CO2 is rising, as well 
as new applications in the 
production of fuels, chemicals 
anG builGing Paterials� 

The combination of feeding 
the upgraded methane into 
the gas grid and using the by-
product CO2 makes it possible 
to operate biogas plants 
with virtually no emissions 
anG no losses� ,n tKis Za\� a 
major contribution can be 
made to reducing greenhouse 
gas emissions in the fuel 
anG energ\ sectors� ,t also 
creates local synergies with 
CO2�consuPing inGustries� 

The use of liquefaction 
in the biogas sector is 
relatively new, because the 

technological application of 
electricity and fossil CO2 was 
Yer\ cKeaS until last \ear� 

For plants that possess 
biogas-to-biomethane 
upgrading, the process 
includes the collection of 
gaseous CO2 from biogas, its 
Surification anG liTuefication� 
Depending on the biogas 
upgrading technology, the 
separated CO2-stream already 
Kas a Tualit\ of ������� ,n tKe 
liTuefaction it is SurifieG to ���
����� GeSenGing on inGustrial 
or fooG graGe aSSlications� 
Methane in the raw CO2 
stream can be returned to the 
upgrading plant, resulting in a 
PetKane \ielG of alPost ����� 

,n tKe latest e[aPSle froP 
Germany, CO2 liTuefication 
will be implemented alongside 
installing a biogas upgrading 
s\steP for tZo alreaG\ e[isting 
biogas plants owned by LSW 
Energie GmbH, an energy 
distribution network operator 
in 1ortK *erPan\� 7Ke inYestor 
aims to further transform 
and enhance its current 
network infrastructure into a 
strong and sustainable energy 
s\steP ZitK sector couSling� 

The project will replace 
tKe e[isting biogas Srocessing 
plant, and involves the 
installation of a biogas-to-
biomethane upgrading and CO2 
liquefaction plant producing 
food-grade quality CO2� 

The project will source 
����� 1Pñ�K of biogas froP 
tZo e[isting Slants tKat use 
renewable raw materials and 
manure, as well as biogas 

from a nearby wastewater 
treatPent Slant ���� 1Pñ�K 
primarily from potato 
Srocessing Zaste�� 7Kese 
tKree biogas ÁoZs Zill be 
integrated into the processing 
Slant to SroGuce ��� 1Pñ�K 
of biomethane, which will 
be fed into the local natural 
gas netZorN� 7Ke seSarateG 
CO2 Zill be liTuefieG� storeG 
tePSoraril\ on site� anG solG� 
3roGuction of liTuefieG &22 will 

be about ��� t�K� 7Ke SroMect 
also plans to implement 
a dry-ice production of 
����� t�a� 7Ke Sro[iPit\ 
allows otherwise emitted 
2ff�*as to be reliTuefieG 
in tKe liTuefaction Slant� 

Krieg & Fischer will be 
responsible for the integration 
of the biogas upgrading and 
CO2 liquefaction with the 
Sre�e[isting biogas Slants� 

$ccorGing to 7obias (cNKof� 

Biogas storage
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project engineer, when 
engineering this system 
for biogas plants, multiple 
recirculations and interfaces 
must be considered and 
coordinated to prevent 
accumulation of undesired 
components, make the most 
of the synergistic effects 
and reduce the emissions to 
a PiniPuP� &oorGinating 
between multiple heat and 
electricity consumers and 
producers and using heat from 
the biogas processing plant 
is one of tKe cKallenges� 

CO2 liTuefication consuPes 
Tuite a bit of electricit\ ����� 
N:K�Ng liTuiG &22� anG� at tKe 
same time, produces heat that 
coPes froP tKe coPSressor� 7o 
supply the plants on site with 
electricity, part of the biogas 
is useG at tKe e[isting &+3s� 
Waste heat from the biogas 
upgrading and CO2-liquefaction 
plant’s compressors will be 
useG to Keat tKe Gigesters� 
The remaining heat needed 
for the digesters will be 
suSSlieG froP &+3s� 

Krieg & Fischer Ingenieure 
strives to optimise process 
technology for every project, 
but also Slaces a significant 
emphasis on safety technology 
to mitigate the impact on 
the environment caused 
by emissions and improve 
oYerall ZorN safet\� 

In the present project, the 
firP·s resSonsibilit\ is tKe 
safety of biogas upgrading 
and CO2 liquefaction, so both 
biogas and CO2 have to be 
PonitoreG� 7Ke biogas Slants 
in operation already have 
gas monitoring system and 
safet\ Srotocols in Slace� :itK 
tKis e[tension� eacK unit is 
equipped with control and 
gas warning systems, but the 
systems are also connected 
and communication between 
tKeP is establisKeG� 

Since the new upgrading 
plant will be containerised, 
a focus needs to be on the 
detection of gas leaks in the 
uSgraGing containers� 7Ke 
control rooms are strictly 
separated from the rooms 
with pipes and components 
tKat carr\ biogas� 7Ke Sarts 

of the container with biogas-
carrying equipment, gas 
detection equipment and gas 
alarms will be installed, as is 
stanGarG in &+3s as Zell� 7Ke 
gas warning system includes a 
2-step alarm, which is initiated 
ZKen ������ or ������ of tKe 
/(/ �loZer e[SlosiYe liPit� 
is PeasureG� 7Ke first one 
activates the ventilation of the 
container to prevent the build-
up of a dangerous atmosphere 

and the second one shuts 
GoZn tKe Slant safel\� 

For the raw-CO2, formerly 
off-gas from the biogas 
upgrading system, a 
consideration is that methane 
detection is unsuitable to 
wholly detect a dangerous 
atPosSKere� %ecause of 
the high CO2 and low CH4 
content, CO2 sensors have to 
be installeG ZKere a leaN anG�
or accumulation of CO2 may 

occur� 7Ke &22 liquefaction 
is also containerised and in 
the container there needs to 
be CO2 Getection� :Kere &22 
may occur in a closed room 
it depends on the technology 
anG sSecific configuration� 
Two alarm levels are set at 
���� anG �� &22, and optical 
and acoustical alarms must be 
installed to prevent personnel 
from entering potentially 
Gangerous atPosSKeres�

With the growing demand 
for biogenic CO2, its capture 
and utilisation are points to 
address when investing in 
a biogas Slant� 0oreoYer� 
established biogas businesses 
looNing to e[SanG tKeir 
e[isting &+3 biogas Slants 
with biomethane production 
or already equipped with 
an upgrading system 
should consider effectively 
utilising the CO2 stream as 
a SroPising oSSortunit\� 

Just as with biogas 
production and its use for 
generating electricity or 
producing biomethane, 
detecting leaks, implementing 
gas monitoring systems and 
safety protocols are integral 
components of capturing 
and utilising CO2� l

For more information

9isit� NriegfiscKer�Ge�en�biogas�Slants

Actuator for ventilation system

Methane detector

http://kriegfischer.de/en/biogas-plants

