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Workshop in Norrköping, Sweden 
 
 
 
 
 
 
The treatment of wastewater for industrial activities, such as pulp and paper production, is often highly 
energy intensive and alternatives are needed to achieve the reduction targets for fossil CO2-emissions. 
At the same time, sustainable wastewater management holds the potential for producing 
renewable fuels, such as biogas. 
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Figure 1 – Group picture. Overall, the workshop attached 45 delegates from 10 different countries: 
Sweden, Germany, Belgium, Finland, Norway, Denmark, The Netherlands, Italy, Turkey and Brasil. 
Picture courtesy of Bioenergy International. 
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TAKE HOME MESSAGE 
 

 Anaerobic Digestion (AD) offers the possibility to generate higher value from organic residues. 
For the pulp and paper industry (PPI), biogas is generated from waste/residues otherwise 
incinerated/disposed of. Co-operation between the PPIs and biogas producers offers win-win 
situations (improved/self-sufficient wastewater treatment, substrates for biogas production, 
heat, logistics etc.) and they should therefore be “easy to implement”. 

 A significant development in AD technology linked to the base concept of Upflow Anaerobic 
Sludge Blanket (UASB) has been seen during the last decades. The new solutions are typically 
smaller and with lower cost for installation and maintenance thanks to condition of operation 
preventing corrosion and clogging problems. This opens up for an increased interest in 
technical solutions where wastewater with high soluble COD (sCOD) content are processed to 
biogas prior aerobic treatment (activated sludge treatment).  

 Integrated systems where biogas is generated both from high-rate reactors (IC/USAB units 
treating wastewater from primary sedimentation) and conventional CSTR reactors (biosludge 
and possible external biomass) offer the unique opportunity for nutrient recirculation and 
energy saving compared to conventional wastewater treatments within PPIs. 

 

 
FROM THE WORKSHOP… 
 
Pulp and Paper Industry in Europe and in Sweden 
The workshop started with two keynote speakers, Mr Nicola Rega, Climate Change and Energy Director at 
Confederation of European Paper Industries (CEPI) and Ms Helena Sjögren, Head of Bioenergy Policy at Swedish 
Forest Industries Federation. 
 
Highlights from the presentations: 

 The pulp and paper industry (PPI) is the 4th largest industrial energy user in Europe. 
 Since 2005, the European PPI reduced CO2 emissions by 26% aiming at an 80% reduction by 2050 

compared 1990s emission levels. This should be achieved by acting on energy efficiency, fuels switch, 
demand-side flexibility and considering emerging technologies (cf. Figure 2). 

 A continuous follow up is crucial to keep track of if and how milestones are reached and it is also 
important to act when milestones/target are not reached. 

 Valuable/effective long-term policies/drivers are crucial to increase the rate of innovations and 
implementation of good practise around Europe.  

 PPIs are starting to adapt to a changed market by expanding the utilisation of wood/fiber material in 
replacing for example plastic based products. 

 Biomasses and residues from the overall pulp- and paper production has a role in replacing fossil based 
fuels with sustainable alternatives (including biogas) but there are two main challenges: (1) high 
competition for raw material and (2) the need for higher energy efficiency for the renewables. 

 Swedish biogas production from the pulp- and paper industry is today mainly from the wastewater 
treatment of the sulphite mill in Domsjö (50 GWh). 

 The production of sulphite pulp is growing.  
 A way to improve the market of biogas from pulp- and paper residues is to reduce the amount of sulphur 

present in the wastewaters as the sulphur reduces the biogas yields.  
 The biogas market for the forest industry lies mainly in internal use or as sold on the transport fuel 

market, there is no market for using biogas in PPI-transportation. 
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Figure 2 - Investments needed to decarbonise the pulp and paper industry (CEPI).  
 
 
Biogas development within the PPIs 
Over the two days, industrial presentation from Scandinavian Biogas, Biokraft, Veolia Biomethane, Paques and 
Revis Bioenergy provided an overview of available technologies for anaerobic wastewater treatments within the 
PPIs and of the market trends. 

Highlights from the presentations: 

 The methane potential from an average mill is in the range of 10-50 GWh per year, and the total 
methane potential from the Swedish PPI is in the range of 700-1 000 GWh per year.  

 Anaerobic treatment of effluents from pulp and paper mills is an alternative to expanding aerobic 
wastewater treatment. 

 Norway has a strategy for reduction of CO2-emissions in the transport sector. While there are drivers in 
place for electrifying the privet/personal car market, liquid biogas (LBG) is more interesting for heavy 
traffic and ferries. 

 The range of available solutions for anaerobic wastewater treatment is growing fast and it now includes 
innovative high-rate biogas reactor designs including anaerobic membrane reactor and technical 
solutions for desulphurization of produced biogas. New installations are moving towards smaller 
footprints and lower cost installations and has also developed designs with corrosion free internals.  

 When much water is recirculated into the production lines (after AD treatment), there is the concern 
regarding contamination of micro-organisms from the AD into the pulp-production.  

 CO2 from the AD process could be a valuable product for industrial usage (e.g. cooling agent production).  
 Digestate from AD plants processing industrial wastewater could be accepted or not accepted as 

fertilizer, depending on the legislation in place. In Norway, the usage of digestate as fertilizer is based 
on its quality (e.g. content of metals), in Sweden the substrates as such regulates the use of the 
digestate. A change is possibly coming in Sweden. This is an important driver/hinderance for the market. 
 

 



___________________________________________________________________  

All images © 2018 EffiSludge for LIFE 

 
The role of biogas in industrial application  
The EffiSludge for LIFE project was presented and discussed. In particular, the added value of the biogas plant for 
industrial symbiosis with a pulp- and paper mill was in focus. As strongly highlighted by Norske Skog Skogn, where 
the EffiSludge for LIFE project is implemented, the symbiosis gives energy savings, chemical savings and carbon 
emission reductions. Additional case study projects were presented by the Biogas Research Centre (BRC) and 
Fiskeby Board AB. 
 
Highlights from the presentation: 

 In 2006, industry professionals declared that AD had “found a widespread application in the pulp and 
paper industry” and that it could be considered to be a “proven and well-established technology." Still 
fewer than 10% of all pulp and paper (P&P) mills incorporate an anaerobic process in their waste 
treatment and/or energy recovery strategy. 

 Sustainably strategy for PPI includes: electricity generation, recovering the non-cellulose part of their 
raw-material, low specific emissions, heat recovery, decreased chemical- and energy use and production 
of biogas. 

 Wastewater streams as well as waste sludges or other industrial bio-waste are valuable sources of 
methane that can be processed by a range of existing technologies. 

 Industrial symbiosis is a way to maximize the profitability of including a biogas plant within existing 
industries/processes. 

 For the PPI, the inclusion of biogas processes treating wastewater effluents is supported by fossil-free 
production targets to achieve, economic benefits in terms of costs reduction for wastewater treatment, 
long term security for available substrate (wastewater/biomasses), available infrastructure/space, 
possible synergies with other businesses. 

 For the PPI, the inclusion of biogas processes treating wastewater effluents is limited by difficulties on 
predictable quality of wastewaters/biomasses to secure stable biogas production, and possible 
(unknown) risks for disturbing the overall wastewater process performances, need for internal biogas 
competences/skills. 

 The implementation of anaerobic wastewater treatments allow for increased capacity WWT-capacity 
and decreased chemical needs.  

 Green growth is for the PPI possible trough synergies with existing activities: biogas, additional use of 
residue fibres (for e.g. building boards) and other wood-based products (e.g. biochemicals). 

 PPI interaction with biogas production can be classified in four different groups based on where the 
biogas is generated from and where it is utilised: 

(1) Closed strategy: biogas is generated and utilised on site. Substrates for biogas production 
(biomasses and wastes) are linked to the pulp- and paper production process. 

(2) Outsourcing strategy: biogas is generated from external substrate and produced by a 
biogas company. The biogas is utilised on site.  

(3) Diversification strategy: biogas is generated from internal and external substrates and the 
mill is a biogas supplier adding biogas to the existing product portfolio. Focus on new 
business development.  

(4) Open strategy - biogas is generated from external and internal substrates and it’s utilised 
on site or sold to a third party. Focus on cost reduction. 
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New technologies for valuable products  
Two presentations, from Episome Biotechnologies and Södra, provided valuable information on innovative fiber 
pre-treatment and utilisation. The DURAPULP LIFE project was presented. 

Highlights from the presentation: 

 Production of biofuel from lignocellulosic substrates (fibers) is challenging due to their complex 
structure preventing microbial degradation. Development of an enzimatic pre-treatment method 
showed substantial change in the viscosity of the substrate indicating changes in the biomass 
structures. 

 Enzymatic pre-treatment for AD is economically valuable when reusing the enzymes is considered and 
low production costs (for the enzymes) are maintained. 

 Fiber-based products such as 3D formed fiber composite, could replace a wide range or plastic-base 
products.  

 Production of fiber-based products required the adoption of innovative technology to secure high 
quality and performance to be competitive in the market. 
 

Brainstorming session 
Based on the inputs provided by the delegates, the following questions was the focus of the group discussions: 

- What are the necessary conditions for successful AD integration in the wastewater treatment within the 
PPI?  

- How can residues from the wastewater treatment within the PPI be used to create added value? 
- How should policy get active to foster PPI to get more sustainable in wastewater treatment? 
- What is the value or disadvantage for joint wastewater treatment? 
- (…) 

 
From the group discussions: 

 Possible residues from the PPI with a value for the biogas production are fibres, biosludge, wastewaters 
containing soluble COD and waste wood-based biomasses. They all have good methane potential 
however, in some cases, R&D development is still required to secure process efficiency and minimise 
risks of low degradation rates. Some of these residues might also be of interest for other uses 
(competition of raw material). 

 To further develop the biogas integration with the PPI, “pressure from above” is needed. For example, 
long time policies/drivers are needed and should take into account the need for self-sufficient 
wastewater treatment plants, support/request the valorisation of residues and wastewater effluents as 
well as a decarbonisation of the transport sector. 

 Conventional wastewater treatment within the PPI might be a limiting factor for increased industrial 
production. Biogas processes offer the possibility to process wastewater streams with higher sCOD 
content with no need for structural changes in the existing wastewater facilities. 

 There is still a need for R&D to obtain lower costs for installation and maintenance of biogas plants 
processing effluents form PPIs. 

 It would be beneficial for AD if the PPI could reduce the use of sulphur in their processes.  
 

Site visit at Fiskeby Board AB in Norrköping 
The workshop included a visit at the Fiskeby’s mill where delegates had the opportunity to have an overview of 
the mill. At this site, recycled paper is turned into complex 4-ply WLC board. The performance of the AD-reactor 
installed in 2015, treating part of wastewater effluent were discussed and illustrated.  
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Figure – Networking activities during the “speed dating” session where delegates had the opportunity 
have some face-to-face business discussions. 

 

 

Figure – Brainstorming session and group discussion. 
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Figure – SCANIA Biogas powered bus transporting delegates from the conference venue to Fiskeby 
mill. 

 

 

 

Figure – Site visit at Fiskeby. On the left, Magnus showing granular sludge sampled with the anaerobic 
digestion plant processing wastewater effluents form the mill.  
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Follow EffiSludge for LIFE on Twitter @EffiSludge 

 
or sign up for Newsletters at 

http://scandinavianbiogas.com/effisludge/ 
 

 

 

 

 

 


