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EffiSludge is an operational concept that allows
industrial wastewater treatments to save energy
and chemicals while generating biogas.
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A long journey to make it real…
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The Pulp and Paper Industry - Europe
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Already in 2011, the PPI decided to decarbonising by 80%.

by Confederation of European Paper Industries (www.cepi.org) 
Over 20 billion Euro investments needed

2017
47 million tonnes CO2



The value of industrial wastewater
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“The role of biogas production from 
industrial wastewaters in reaching 

climate neutrality by 2050” 
by European Biogas Association

The biogas potential 
from industrial wastewater is 

142 TWh
per year

(45 TWh from PPI)Pulp and Paper
34%



Sustainability impact of EffiSludge



EffiSludge = Industrial Symbiosis 7



Industrial wastewater treatment (WWT)
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What can we do to reduce external dosing of 
N and P?

What can we do to reduce 
energy demand and find a 

better use of the WAS?

Industrial wastewater treatment (WWT)
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EffiSludge targets



EffiSludge targets



EffiSludge targets
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500 000 ton/year of newsprint
20 000 m3/day wastewater

EffiSludge demonstration 
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2015
Ground work started

2016-2017
Engineering work
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2018

June
Inoculation CSTRs

July 
Start-up operation

September 
First delivery of LBG

November
Start-up of ECSB



External Circulation 
Sludge Bed (ECSB)

Biogas production

Two different production technologies applied

Substrate

HRT

Design capacity

Process water after primary 
sedimentation from the mill

Fish waste from external, 
WAS from the mill + other

15-20 days1-2 hours

2.5 million 
Nm3 CH4/year

12 million 
Nm3 CH4/year

semi-Continuous Stirred Tank 
Reactor (CSTR)



AEROBIC BASIN
(33 000 m3)

(Activated Sludge Treatment)

SECONDARY 
sedimentation

ECSB units
(4 000 m3)

treating effluents from 
first sedimentation

CSTR digesters
(13 000 m3)

treating fishwaste and 
WAS

LBG storage
(350 m3)

and gas upgrading

SECONDARY 
digester + GAS 

HOLDER

STORAGE 
TANKS (6X) 

for fish silage and 
substrate

EVAPORATION
for part of the rejected 

water
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Fish waste
is delivered by boat



LBG is transported from site to final users
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About 9000 tons (12 million Nm3) 
of methane per year:
2-3 trucks per day (appr. 18 ton load).



Industrial wastewater treatment (WWT)
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Activated 
Sludge 
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Modified
Activated Sludge Treatment

BioCNG/BioLNG
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EffiSludge case
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Nutrient recirculation
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Energy savings

● The ECSB reduce the loading of sCOD into the WWT by 50%.

● EffiSludge counts on a reduced sludge age for higher energy content in the WAS, resulting on 
reduced aeration demand in the WWT
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EffiSludge targets at Skogn

90% 90% 30% *

* 50% process flow, 
limited WAS usage 
and no sludge age 
reduction



EffiSludge LCA 
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Annual carbon emissions
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Annual carbon emissions
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EffiSludge under different carbon factor conditions 
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EffiSludge achievement under different carbon factor conditions 
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1Million pine trees
tonnes CO2eq

One year of EffiSludge 
Climate Change Mitigation effect of EffiSludge equals to the amount of 
carbon dioxide fixed by 1 million pine trees in a year. 

9000
Such a forest is roughly the same size as Copenhagen
airport and three times the size Central Park in New York.

Savings

=



© SBF 2021 -
Francesco Ometto

www.scandinavainbiogas.com/effisludge



Thank you for listening!
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Francesco Ometto, Ph.D.
R&D Manager at Scandinavian Biogas 
Adjunct Lecturer at Linköping University

francesco.ometto@scandinavianbiogas.com
+46 (0)70 626 63 30



we deliver what we promise 
with passion
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