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I BRC-labbet utvecklas
framtidens biogas

”Den allt hetare klimatdebatten gör
att intresset för biogas som bränsle
ökar. I BRC:s laboratorium sliter
forskarna för att göra produktionen
så effektiv som möjlig – och för att
kunna använda helt nya råvaror i
framtiden”

https://liu.se/nyhet/framtidens-biogas 

Utmaningar:

• Mer gas ur befintliga system

• Nya substrat



Biogas towards 2030

• Commercial biogas production is part of a closed cycle where food 
waste, sewage and residues from agriculture, forestry and industry 
provide renewable fuels, electricity, heat and biofertilizer 

• Biogas can also be used to further extent as fuel and raw materials in 
industry, heavy transport and in shipping

• The production and use of biogas contributes to efficient use of 
society's resources including environmental, climate & social benefits

National biogas strategy & climate policy framework

• E.g. biogas is crucial for reducing emissions from transport by 70% by 
2030 and reaching zero emissions of greenhouse gases by 2045 

• With a target of 15 TWh of biogas use per year 2030, the biogas 
industry can contribute

• 2.1 TWh biogas was produced in 2017 & 2.7 million tonnes digestate

• In order to meet the target, different measures as well as research & 
development are needed for increased biogas production & use



Process & Technology Research in BRC 1 & 2

“Important changes in 

biogas processes that would 

lead to more profitable 

biogas companies?”

“Contribute to provision 

of knowledge and 

process- and technology 

development”
• Identifying bottle-necks for process efficiency & stability

• Optimization of nutrient availability & reactor sludge

properties, active biomass, capacity for increased organic

loading and/or reduced retention time as well as better

utilization of reactor volume

• Identifying residual organic matter & means to improve 

degradation of this material

• Increase knowledge of hydrolytic processes, protein 

engineering and applications of enzymes for improved 

biogas production

Primarily focus on improving profitability in existing biogas processes by:

The experiments carried out in collaboration with BRC partners …

Kemira InZymes Biotech 

https://www.google.se/imgres?imgurl=https://www.lrf.se/imagevault/publishedmedia/bx1kca66kn152c5bkfg0/4_1_1_bild_5.jpg&imgrefurl=http://www.lrf.se/om-lrf/grafisk-manual/&docid=YsQz26KCurBILM&tbnid=shoUSoyZm1qwkM:&vet=10ahUKEwjGrav7o_feAhWxo4sKHWYHBN0QMwg5KAAwAA..i&w=700&h=394&bih=603&biw=1280&q=lrf logotyp&ved=0ahUKEwjGrav7o_feAhWxo4sKHWYHBN0QMwg5KAAwAA&iact=mrc&uact=8


Process &Technology 
oriented BRC-projects

• EP1 – Improvement of the biogas production 
process (explorative project)

• DP6 – Increased methane production & process 
stability in biogas reactors

• DP7 – Enzymatic increase in sludge digestability

• DP8 – Systems & technology for efficient use of 
biofertilizers

• RP1 – Improved hydrolysis as means to increase the 
overall degradability of organic material in 
anaerobic digestion for biogas production



• Importance & optimization of nutrient balances & trace element additives; may target 
unused methane potentials in different substrate profiles

• Increased understanding of microbial degradation pathways and rate-limiting steps, and 
important regulators (e.g. S:Fe)

• Process/reactor design to increase the active biomass for improved digestion (e.g. 
fat/lipids)

• Substrate and operational conditions as regulators of fluid properties in full-scale 
continuous stirred-tank biogas reactors affecting process- & energy efficiency

• Improved hydrolysis is of great importance, especially for the degradation of proteins and 
lignocellulose, which has largely been identified as under-utilized in digestates from full-
scale biogas processes

• Posttreatment techniques & concepts (improved AD of lignocellulose, residual proteins)

• Challenge for successful application of enzymes is to extend their life-time in the current
environments. Potential use of novel enzymes for proteinengineering.

Examples of Outcomes:



Moderate heat treatment of various digestates for increased biogas production

* Heat-treatment prior to 
post-digestion at 55°C  and 
70C have resulted in +20% 
and 30% higher methane 
production, respectively, 

compared to no heat-
treatment (control). 

* Relative contribution of 
aromatic C decreased after 

thermal treatment of 
digestate. 

* Hydrolysis of larger 
molecules → molecular 

weight of DOM decreased.



Effects of operational process parameters 
on hydrolysis

Thermophilic dry-

digestion of digestate 

(WWTP) demonstrated to 

be effective for 

degradation of residual 

protein structures and at 

the same time provides a 

hygienization effect

Feasibility of OFMSW co-digestion with
sewage sludge for increasing biogas 
production at wastewater treatment plants 

Importance of sulfide interaction with iron as 
a regulator of microbial community in biogas 
reactors and its effect on methanogenesis, 
volatile fatty acids turnover, and syntrophic 
fatty acids degradation



Envision of Biogas Research within BRC3

FO1 – Development & evaluation of AD processes
FO2 – Increased valorization of digestate
FO3 – Resource-efficient value chains for biogas solutions
FO4 – The role of biogas solutions in the bioeconomy
FO5 – The role of municipalities & regions in developing sustainable
xxxxxxbiogas solutions
FO6 – Evaluation scenarios for national & international policy
FO7 – Internationalization of Swedish biogas solutions

Proteinrika substrat och material rika på lignocellulosa avses fokuseras:

A) Enzymatisk för(mellan/efter)- behandling för ökad mikrobiell hydrolys
B) Näringsbalanser och substratkombinationer vid våtrötning
C) Processoptimering för torrötning
D) Tekniker och nya processlösningar för omsättning av restproteiner 

och lignocellulosalika strukturer genom efterbehandling.
& dess effekter på digestategenskaper & spridningsmöjligheter, tekniker 
för avvattning etc.



Thanks for listening -
Questions, Reflections & Discussion


