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Biological Trickle Filter

Biologisk metanisering
4H,+CO,->CH,+2H,0

Green H;

= Fordele

= Robust mikrobiel kultur da der bruges
mikroorganismer fra biogasanlaeggets egen
reaktorer

Biogas = Kan benytte ra biogas

Biogas

L e — — +H . . .
Spbetes 5 €O+ 4 Hz — CHa + 210 2 _ = Udnytter potentialet af mikroorganismerne
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Tidslinje til 2025

BSCLERN

‘2024 — Full

skala

2022-2023 - Demo

skala
2021 — Pilot skala BID
z, GASCLEAN
o SDU4 )
2019-2020 - Lab oy B 10 SDU-=
skala
GASCLEAN
Stgrrelse [m3] 4 x 0,008 2 x1 3 x 400 10 x 400
+CH, [m3 CH,/dag] 0,08 20 12.000 40.000
-CO, [% of normal prod.] - 0,05% 30% 100% nature

3
Effekt [fra elektrolyse]] - 0,00OMW  6MW 20 MW energy



Resulter fra laboratorie — rigtig naering er vigtig

= Skift til en ny type nzering har haft stor indflydelse pa H, i outlet
= H, er naesten fuldstaendig optaget efter eendringen af naering
= En uge efter naeringsoptimering var CH, —indholdet pa 98%

= Disse naerringsresultater er en fordel for pilotskala

- imering af naerrn
®CHL @C02 ®H2 Opt € g a & g
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Pilot skala ved Holsted

Fra-tark rct el wasts 700
— CICECION

= Reaktorer er placeret bagerst pa
Holsted anlaegget

= Commissioning fase er igang,
hvilket inkludere test og opstart




Pilot skala ved Holsted
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Pilotreaktorer i Holsted

eFuel Pilot - Ratio between CH, and CO,

= Commissioning fase er igang, hvilket IR N I e
inkludere test og opstart ol 1 [
l\ :I | il Production Capacity N
. . o m?:H4_ I II !! I‘II ‘ Production Capacity B.2 ey, - mg? - day™
= Produktionskapacitet pa 10 —/—— -.‘ | I B et
m R’ d ag ot~ "-! |i ‘II"". ‘|
| | Raw Biogas - CH, |

* Nedlukning af elektrolysen under
operationen af pilot skala reaktorerne,
har valideret robustheden af
reaktorerne, og deres evnen til at I
producere igen inden for fa timer | _"‘ . 1

Mole Fraction
=]
o

e
=

02— :II ||! | |
° I \ r l
= Reaktorerne er blevet abnet for at | I .
kigge pa det indvendige - ) U - _
- |ngen tilstopning blev Observeret Aug 21 Aug 22 Aug 23 Aug 24 Aug 25 e Aug 26 Aug 27 Aug 28 Aug 29 M93021
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Demoskala PtX pa Nature Energy Glansager

Demoskala i fuld stgrrelse dimension

nature
energy



Demo skala PtX at Glansager

6 Mw

L, T‘ |T T 95% CH,

*ﬂao/tricﬁ fiIteT réactor

25% flow + 3,4 mio m3 CH,
! ! 58% CH, 75% flow 67% CH,

nature
energy



Easy, safe and
green energy
from Frederikshavn
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NORDLIQ

= ‘ ,\..

NORDLIQ a/s

NORDLIQ a/s is a co-operation between
Kosan Crisplant a/s and NGF Nature Energy

3 a/s. The two partners each contribute with
' profound expertise and experience within
. their fields. By joining forces, it is possible to

initiate a full-scale roll-out of liquefaction
plants on a European level.




Partners in
NORDLIQ

MAKEEN Energy a/s is a global, market-leading corporation that delivers equip-
ment, solutions and services to the energy industry. In total, the corporation em-
ploys approx. 1,300 peaple across 6 continents and operates in over 140 countries.
With a global reach, local presence and decades of experience, MAKEEN Energy
can deliver responsible solutions that make a difference to people and planat.

KC LMG is Kosan Crisplant’s division under MAKEEN Energy dedicated to liquefied
natural (LNG) and liguefied biogas (LBG) solutions. For the NORDLIQ liguefaction
plant, KC LNG is responsible for the designing, manufacturing and delivering the
technical solution.

Mature Energy a/s oversees the supplies of natural and biogas for the liquefaction
plant. As one of Denmark's largest natural gas companies with more than 40 years’
experience, Mature Energy has positioned itself as a biogas pioneer working to
promote its use and thereby actively contribute to improving sustainability.
Moreover, the company’s dimensions provide both the financial capacity and

the resources to construct, maintain and run biogas plants and refueling points.

nature
energy



NORDLIG

Nordic Liquefaction

Overview
of the market

Map from Gas Infrastructure
Europe (GIE.eu)
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NORDLIGQ

Nordic Liquefaction

The Liquefaction
Plant

60 tons/day capacity
LNG/LBG storage

Truck loading

Direct bunkering via pipeline
Natural gas grid balancing

Site prepared for expansion

50 tonnes/day
liquefaction module

Site prepared for
additional storage tanks

Site prepared for
additional liquefaction

Truck loading point

nature
energy
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Nordic Liquefaction

Location

Modern Amencan °
Recycling Services, Inc

Frederikshavn @@
Havn, Havnekontaf ’.' "
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NORDLIG

Nordic Liquefaction

* Connected to gas grid

* Pre-treatment (H,O/TNT removal, CO, reduction)
* Pre-cooling/cold box

* Storage

e Loading (trucks or ships)

* 24/7 operation
Liquifaction * Start/stop in 30 min

teChnology e Fully automated

1 NORDLIG
1
1
1
1
L]

« «

—"< LNG/LBG tank truck
‘ l
[
m-m#
Pre-cooling Cold boxes
4

Liquefier LNG/LBG storage tank

Liquefaction plant

Excess heat

Biogas plant Biogas plant

Pre-treatment

Gas grid Gas grid



Project status

FID

- Completed end September
2021

Start civil works

- October/November 2021

Expected production start
Q2 2023




NORDLIG

Nordic Liquefaction

Future expansion

300 tons/d - 100,000
tons/y production
capacity

Additional 1200 ton
storage

Step-wise approach
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