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1. GASUM IN BRIEF
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GASUM IS DEVELOPING

THE NORDIC GAS
ECOSYSTEM

AND PROMOTING
SUSTAINABLE DEVELOPMENT

LNG production plant

LNG terminal
O LNG terminal (joint project)
. Gasum, biogas

Gasum, biowaste and biogas

Biogas production plant (joint project)
@ Gasum, biogas plant under construction ¢




2. HOW TOPINOJA BIOGAS PLANT WAS TURNED
TO "SEWAGE SLUDGE REFINERY"
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GASUM TOPINOJA - THE OLD PLANT (2009-2018)
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INDICATIVE VALUES Before 2018

~40% of incoming N
~30 GWh/a raw biogas “returned” to WWTP
Local CHP use ~15-20% of total
1 N-load in WWTP
(300 000 PE)

Reject water to Turun seudun
puhdistamo If assumed ~80%

~300 tn N/a ‘I;lvi‘tlzg_%en removal at
~15tn P/a 2> ~60 tn N/a to
Baltic sea (~10%
Turun seudun puhdistamo & other gfoN ;:COIT:;:;J to
wastewater treatment plants logas p

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

o Ammonia water, 3%
Steam stripping unit

~60 000 tn/a Volume (tr:/a)
N16 500 tn/a TS Decanter cent. dewatering ?;:;)In:iet:c::et:n k(gft)n
~750 tn N/a
~330 tn P/a ~250 tn N/a
~315 tn P/a

Solids

unit
Volume (tn/a)
Total solids (TS) (%)
Total nitrogen tn/a
Total phosphorus tn/a




Gasum
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GASUM TOPINOJA - MODERNIZATION (2018-2020)
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Nwusy< 120 mg/l (>95% reduction)

COD < 400 mg/|

Condensate

Condensate
+ NH3
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Reject water

AMMONIA WATER FROM REJECT WATER

Gasum
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INDICATIVE VALUES < 2% of 42 % of incoming N

incoming N recovered as high-quality

“returned” to product replacing fossil N

~24 GWh/a raw biogas wwre

Local CHP use Less than 3 tn
4 N/a to Baltic
sea (95%
Reject water to Turun seudun reduction) ~315tn N/a

puhdistamo ~O tn P/a
<15tn N/a, >95% reduction /

Ammonia water, 12 %
unit

-------------------------------- Volume (tn/a)

N-concentraton (%)

Turun seudun puhdistamo & other Total nitrogen (kg/tn)
wastewater treatment plants

~140 tn N/a
Evaporation & Stripping ~15 tn P/a

Concentrate
unit
Volume (tn/a)
~6 GWh/a vy Total solids (TS) (%)

Total nitrogen (kg/tn)
Total phosphorus (kg/tn)

15 tn/h
~60 000 tn/a —
~16 500 tn/a TS Decanter cent. dewatering
~750 tn N/a ) ||
~330 tn P/a

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

unit
Volume (tn/a)
Total solids (TS) (%)
Total nitrogen (kg/tn)
Total phosphorus (kg/tn)

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




About Gasum — For the media — News — 2018 — Recycled nutrients from Gasum Turku biogas plant to be recovered for
industry use

28112018

Recycled nutrients from Gasum Turku
biogas plant to be recovered for industry
use

Developing a circular economy solution based on the Gasum biogas plantin
Turku, Finland, is one of the Finnish Government’s key projects. Phase 1 of
the project, related to nutrient recycling, has now been completed. Gasum
processes sludge from the Turku region wastewater treatment service
provider at its Topinoja biogas plant, turning the waste feedstock into
biogas and recycled nutrients. Gasum has entered into groundbreaking
recycled nutrients collaboration with Algol Chemicals. The project will
continue with plant expansion and biogas liquefaction plant investment
and is due for completion in late 2019.
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GASUM TOPINOJA - EXTENSION (2020 -)
“THE SEWAGE SLUDGE REFINERY"
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INDICATIVE VALUES

50 GWh/a 6 500 tn/a

Biogas to traffic CO, from upgrading
+ Liquified (LBG) «  Up to 99% purity
Industrial uses(?)
P2X solutions, algae(?)

Reject water to Turun seudun ~440 tn N/a

N puhdistamo ~0tn P/a
<20 tn N/a, Ammonia water, 12 %
i | T _~0tnP/a & onia waen
~ ’

Volume (tn/a)
N-concentraton (%)
Total nitrogen (kg/tn)

Turun seudun puhdistamo & other
wastewater treatment plants

~190 tn N/a
Evaporation & Stripping ~20 tn P/a

Concentrate
unit
~9 GWh/a Volume (tn/a)

7y Total solids (TS) (%)
22 tn/h Total nitrogen (kg/tn)

95 000 t / _I Total phosphorus (kg/tn)
~ n/a

~26 500 tn/a TS Decanter cent. dewatering

~1050 tn N/a ) ||

~420 tn P/a

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

Solids

BIOWASTE ﬁ g % Vol (tu n/it)
olume n/a

~25 000 tn Total solids (TS) (%)

Total nitrogen (kg/tn)
Total phosphorus (kg/tn)
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THANK YOU!

*

Next - Kopio biogas plant - Next - Oulu biogas plant
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