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1. Gasum in brief

2. How topinoja biogas plant is 
turned to ”sewage sludge refinery”
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1. GASUM IN BRIEF



NATURAL GAS 
AND LNG

BIOGAS TRAFFICPORTFOLIO 
MANAGEMENT 
AND TRADING

BUSINESS UNITS



Risavika

Lysekil

Øra

Honkajoki

Pori
Vehmaa

Huittinen

Turku

Oulu

Kuopio

Tornio

Lahti

KouvolaRiihimäki

Espoo

Jordberga

Katrineholm

Lidköping

Örebro Västerås
Vadsbo

GASUM IS DEVELOPING
THE NORDIC GAS 
ECOSYSTEM
AND PROMOTING 
SUSTAINABLE DEVELOPMENT

LNG production plant

LNG terminal

LNG terminal (joint project)

Gasum, biogas

Gasum, biowaste and biogas

Biogas production plant (joint project)

Gasum, biogas plant under construction

Nymölla

Lohja

Kouvola

Riihimäki



2. HOW TOPINOJA BIOGAS PLANT WAS TURNED
TO ”SEWAGE SLUDGE REFINERY”



GASUM TOPINOJA – THE OLD PLANT (2009-2018) 

28/11/2019 Lieteresurssi tänään ja huomenna - Otaniemi 8



• ~40% of incoming N 
“returned” to WWTP

• ~15–20% of total 
N-load in WWTP 
(300 000 PE)

• If assumed ~80% 
Nitrogen removal at 
WWTP
 ~60 tn N/a to 
Baltic sea (~10% 
of N incoming to 
biogas plant)

GAS

~60 000 tn/a
~16 500 tn/a TS
~750 tn N/a
~330 tn P/a

Turun seudun puhdistamo & other
wastewater treatment plants

Reject water to Turun seudun 
puhdistamo
~300 tn N/a
~15 tn P/a

Solids
unit

Volume (tn/a) 30 000
Total solids (TS) (%) 30 %
Total nitrogen tn/a 8,3
Total phosphorus tn/a 10,5

~250 tn N/a
~315 tn P/a

INDICATIVE VALUES

~30 GWh/a raw biogas
Local CHP use

Before 2018

unit
Volume (tn/a) 5 600
N-concentraton (%) 3 %
Total nitrogen kg/tn 30

Ammonia water, 3 %

~170 tn N/a
~0 tn P/a

Decanter cent. dewatering

Steam stripping



GASUM TOPINOJA – MODERNIZATION (2018-2020)

28/11/2019 Lieteresurssi tänään ja huomenna - Otaniemi 10



Steam-stripping

Solid 
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2 600 – 5 000 t/a

N(NH4) < 120 mg/l (>95% reduction)
COD < 400 mg/l

AMMONIA WATER FROM REJECT WATER
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INDICATIVE VALUES

GAS

~24 GWh/a raw biogas
Local CHP use

~60 000 tn/a
~16 500 tn/a TS
~750 tn N/a
~330 tn P/a

Turun seudun puhdistamo & other
wastewater treatment plants

Reject water to Turun seudun 
puhdistamo
<15 tn N/a, >95% reduction
~0 tn P/a

~250 tn N/a
~315 tn P/a

15 tn/h

Evaporation & Stripping

~315 tn N/a 
~0 tn P/a

~140 tn N/a
~15 tn P/a

Solids
unit

Volume (tn/a) 30 000
Total solids (TS) (%) 30 %
Total nitrogen (kg/tn) 8,3
Total phosphorus (kg/tn) 10,5

Concentrate
unit

Volume (tn/a) 10 000
Total solids (TS) (%) 15 %
Total nitrogen (kg/tn) 13,1
Total phosphorus (kg/tn) 1,5

~6 GWh/a

unit
Volume (tn/a) 2 600
N-concentraton (%) 12 %
Total nitrogen (kg/tn) 120

Ammonia water, 12 %

• Topinoja process ~70 MJ/kg N recovered
• N fixation with haber-Bosch ~45 MJ/kg N produced
• Conventional N fixation & nitrification-denitrification ~ 90 MJ/kgN

42 % of incoming N 
recovered as high-quality 
product replacing fossil N

Decanter cent. dewatering

• < 2% of 
incoming N 
“returned” to 
WWTP

• Less than 3 tn
N/a to Baltic 
sea (95% 
reduction)





GASUM TOPINOJA – EXTENSION (2020 ) 
“THE SEWAGE SLUDGE REFINERY” 
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GAS

~95 000 tn/a
~26 500 tn/a TS
~1050 tn N/a
~420 tn P/a

Turun seudun puhdistamo & other
wastewater treatment plants

~350 tn N/a
~400 tn P/a

22 tn/h

Evaporation & Stripping

~440 tn N/a 
~0 tn P/a

~190 tn N/a
~20 tn P/a

~9 GWh/a

U
G

Biogas to traffic 
• Liquified (LBG) 

CO2

CO2 from upgrading
• Up to 99% purity
• Industrial uses(?)
• P2X solutions, algae(?)

50 GWh/a 6 500 tn/a

Reject water to Turun seudun 
puhdistamo
<20 tn N/a, 
~0 tn P/a

Solids
unit

Volume (tn/a) 50 000
Total solids (TS) (%) 30 %
Total nitrogen (kg/tn) 5,0
Total phosphorus (kg/tn) 6,3

Concentrate
unit

Volume (tn/a) 15 000
Total solids (TS) (%) 15 %
Total nitrogen (kg/tn) 13,1
Total phosphorus (kg/tn) 1,5

Decanter cent. dewatering

BIOWASTE
~25 000 tn

INDICATIVE VALUES

unit
Volume (tn/a) 3 700
N-concentraton (%) 12 %
Total nitrogen (kg/tn) 120

Ammonia water, 12 %
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THANK YOU!

Next - Oulu biogas plantNext - Kuopio biogas plant




