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Den temmelig bekymrende sommer 2022

nature

Explore content v  About the journal ¥  Publish with us v Subscribe

nature > news > article

NEWS | 28 February 2022

Climate change s hitting the
planet faster than scientists
originally thought

Latest IPCC climate report warns that rising greenhouse-gas emissions
could soon outstrip the ability of many communities to adapt.

Source: Nature, BBC, Guardian
© Stiesdal A/S 2023, All Rights Reserved
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Den endnu mere bekymrende sommer 2023

GOINGUP

Earth’s mean temperature has been rising steadily for more than a century, and this year
is already setting records. July 2023 has now been declared the hottest month ever.
Berkeley Earth, a non-profit environmental-data organization in California, estimates that
last month was more than 1.5 °C warmer than the pre-industrial average of 1850-1900.
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Vi er ngdt til at komme i gang med at fa suget CO, ud af atmosfaeren
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Teknisk Direct Air Capture T for dyrt og for langsomt

© Stiesdal A/S 2023, All Rights Reserved
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Naturlig Direct Air Capture i foregar lige her og nu, over det hele
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Mauna Loa og Keeling-kurven
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Keeling kurven er savtakket i af en arsag
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Carbon dioxide concentration at Mauna Loa Observatory*
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Kulstofkredslgbet | landbruget

Atmosfaeren

100% af planters kulstof
optages som CO, ved igen som CO,, ved
fotosyntese forbraending

Landbrug og skovbrug %

100% af kulstoffet |
affaldet stammer fra
atmosfeeren

Nedmulding

© Stiesdal A/S 2023, All Rights Reserved
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Kulstofkredslgbet med SkyClean Source
50% mere kulstof skal tilfares som CO, fra
atmosfeeren, for at vi kan kare cyklen igen

Atmosfaeren
100% af planters kulstof Q De 50% af kulstoffet i
optages som CO, ved breendstoffet udledes igen
fotosyntese som CO, ved forbreending

Landbrug og skovbrug

Elg 0 Breendstof
LR

50% af kulstoffet
leveres som braendstof

100% af kulstoffet |
affaldet stammer fra

atmosfaeren (gas og olie)
Sink
Pyrolyse 50% af kulstoffet leveres som biokul, der
kun nedbrydes meget langsomt i naturen

S

© Stiesdal A/S 2023, All Rights Reserved 12
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Ravarer og produkter i omdannelse af affald til biokul og bioolie

Halmpiller Pelleteret dybstrgelse Biokul fra halm Bioolie

© Stiesdal A/S 2023, All Rights Reserved
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DTU 200 kW forsggsanlaeg

© Stiesdal A/S 2023, All Rights Reserved
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200 kW automatiseret kopi af DTU-anlaeg, august 2021
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2 MW pilotanleeg, marts 2022

© Stiesdal A/S 2023, All Rights Reserved
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2 MW pilotanleeg, marts 2022
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20 MW pyrolyseanlaeg til behandling af biogasrestfibre

18

© Stiesdal A/S 2023, All Rights Reserved



Stiesdal

20 MW pyrolyseanlaeg til behandling af biogasrestfibre

© Stiesdal A/S 2023, All Rights Reserved
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Procesdiagram for 20 MW pyrolyseanlaeg til behandling af biogasrestfibre
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Nggletallene T de store linjer

Arligt forbrug af révarer

A 2000 tons pr. MW

Halm, CO, pr. ton tgrstof

A 700 kg CO, optaget og deponeret som biokul

A 450 kg CO, fortreengt i form af olie og gas

A lalt 1.15 ton CO, optaget og fortraengt pr. ton tarstof
Biogasrestrestfibre, CO, pr. ton tgrstof

A 750 kg CO, optaget og deponeret som biokul

A 300 kg CO, fortreengt i form af olie og gas

A 100 kg CO,-sekvivalent i form af forebygget udledning af metan
A lalt 1.15 ton CO, optaget og fortreengt pr. ton tarstof
Tommelfingerregel, lidt forsigtig, men let at huske
A 1 ton CO, optaget og fortreengt pr. ton t@rstof

© Stiesdal A/S 2023, All Rights Reserved
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ing af biokul

Deponer
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Anvendelse af pyrolysegas

Optlon 1 2"1“1' Pyrolysis gas
Afbraending af pyrolysegas L ; h
Pyrolysis Heated pipe Industry
Biochar
Opt|0n 2 H:ré“é' Pyrolysis gas Bio oil as Fuel
Udkondensering af olie til f.eks. A ? - H o)
transportsektoren afbr&ndmg af Pyrolysis Condenser Refinery Transport
restgas B h D
Biochar Gas for power and heat
Opt|0n 3 z'é“é' Pyrolysis gas - Syngas as Methanol
. ] W ' ——— Hre =
CraCklng Of perIysegaS tIJ Pyrolysis Tar cracker Methanol plant Transport
dannelse af syngas, derpa syntese m Py ﬁ ,:ﬁ
af f.eks. metanol |

© Stiesdal A/S 2023, All Rights Reserved

Biochar Green hydrogen
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Anvendelse af pyrolysegas

Option 1 B A &  Pyrolysis gas
- e il 6 '™
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© Stiesdal A/S 2023, All Rights Reserved
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Anvendelse af pyrolysegas

Optlon 1 2"1“1' Pyrolysis gas
Afbraending af pyrolysegas L ; h
Pyrolysis Heated pipe Industry
Biochar
Opt|0n 2 H:ré“é' Pyrolysis gas Bio oil as Fuel
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Produktion af bioolie fra halm

Braedstrup
First oil
12-09-2023

© Stiesdal A/S 2023, All Rights Reserved
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Hvordan kan fordelingen af braendstoffer indenfor transport udvikle sig?

gy I M Elekricitet
B Brint
L B Ammoniak
B Kulstofholdige breendstoffer
BEo = T
omwQoY
e e
oy
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Vi kan noget, de fossile breendsler ikke kan 1 vi kan give fast pris

Crude oil prices since 2000
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Fra Klimaradets Statusrapport 2023, s. 128

Pyrolyse: Pyrolyse er en relativt uprevet teknologi, hvor organisk materiale
opvarmes uden ilt ved hoje temperaturer. Derved dannes der biokul, som
binder CO,’'en fra det organiske materiale. | processen produceres der ogsa
graen gas og olie, der kan bruges til energiformal. Biokullet kan plajes ned pa
marker og dermed resultere i negative udledninger. Potentialet afhaenger
blandt andet af adgangen til biomasse som fx halm.

© Stiesdal A/S 2023, All Rights Reserved
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En relativt uprfBBvet teknologi é

W Food and Agriculture
Qﬁ Organization of the

United Nations

STATISTICS

B Ezsybl
]

STATISTIC/m
YEARBO CRAIF

WORLD FOOD AND AGRICULI PRODUCTION OF SELECTED FOREST PRODUCTS, 2020

y{))

World 400 904 228 504 186 436 53 142

PAPER AND | RECOVERED WOOD
COUNTRY PAPERBOARD | PAPER | WOOD PULY CHARCOAL

Africa 3 062 2 233 2184 35 252
Americas 96 616 57725 96 803 9181

© Stiesdal A/S 2023, All Rights Reserved
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En relativt uprfBBvet teknologi é

?" Home And Industrial Charcoal M X + v — () e

< &) @& alibaba.com/showroom/charcoal-machine.html

CSOBEB@E » » ~m@ETwHCZNNOOMDAOEAOAE = S

EL Alibaba.com (What are you looking for... @ 2 '_j” ® -

o)
D
pre

* 0O

My Alibaba Messages Orders Cart
- . Ready to Ship  Personal Protective E... Trade Shows . .
= \ . English - DKK Ship to: i=
= Categories Buyer Central Sell on Alibaba.com Help L] Gerthe:app . o - b -
Categories A Alibaba> Industrial Machinery > Woodworking Machinery > Carbonization Stoves > Wholesale charcoal machine

Carbonization Stoves ] _
Energy Saving Equiipment Charcoal Machine (64922 products available)

Briquette Machines

Biomass Briquette... chine Price Bamboo Wood Sawdust Charcoal Briquette Making Machine

Mine Mill 0onlss

1 Charcoal Machine (64922 products available)
<1h response time r y Chat Now .

Product types A E Messenger .

© Stiesdal A/S 2023, All Rights Reserved
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Fra email fra Miljgministeriet, 22.06.23

Biokul kan indeholde bl.a. tungmetaller og miljgforurenende stoffer.
Disse stoffer ma anses for at vaere omfattet af miljgbeskyttelseslovens
forureningsbegreb. Derfor er det Miljgstyrelsens vurdering, at
udbringning af CE-meaerket biokul (jf. ggdningsforordningen) kraever en
tilladelse gennem miljgbeskyttelseslovens § 19.

Miljgstyrelsen er i dialog med Miljgministeriets Departement ang. denne
sag ogsa.

Venlig hilsen

© Stiesdal A/S 2023, All Rights Reserved
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Testresultater pa biokul

+% eurofins

Report number : AR-22-FR-045377-01

Description Halm 080922
Limit values Sample number 122144263
EBC- EBC- EBC-
Parameter Lab |Accr.|Method Egc(;d Agro. EA?;:; Eig;] si(r)nnt;r Basi; LoQ Unit ar db
Organic Materials Materials

Organic contaminents from toluene extraction acc. to EN 16181:2019-08 (method 2)

Naphthalene FR |F5 DIN EN 16131:2019-08 0.1 ma/kg - <01
Acenaphthylene FR F5 DIN EN 16181:2019-08 0.1 mg/ka - =01
Acenaphthene FR  |F5 DIN EN 16181:2019-08 0.1 mg/kg - <01
Fluorene FR  |F5 DIN EN 16181:2019-08 0.1 ma/kg - =01
Phenanthrene FR F5 DIN EN 16181:2019-08 0.1 mg/kg - <01
Anthracene FR F5 DIN EN 16181:2019-08 0.1 mg/ka - =01
Fluoranthene FR  |F5 DIN EN 16181:2019-08 0.1 ma/kg - <01
Pyrene FR F5 DIN EN 16181:2019-08 0.1 ma/kg - <01
Benz(a)anthracene FR F5 DIN EN 16181:2019-08 0.1 mg/ka - =01
Chrysene FR F5 DIN EN 16181:2019-08 0.1 mg/kg - =01
Benzo(b)fluoranthene FR F5 DIN EN 16181:2019-08 0.1 mag/kg - <01
Benzo(k)fluoranthene FR F5 DIN EN 16181:2019-08 0.1 mag/kg - <01
Benzo(a)pyrene FR F5 DIN EN 16181:2019-08 0.1 mg/ka - =01
Indeno(1,2,3-cd)pyrene FR F5 DIN EN 16181:2019-08 0.1 mag/kg - <01
Dibenz(a,h)anthracene FR F5 DIN EN 16181:2019-08 0.1 mag/kg - <01
Benzo(g,h,i)perylene FR F5 DIN EN 16181:2019-08 0.1 mg/ka - <01
Total 8 EFSA-PAH excl. LOQ |FrR F5 DIN EN 16181:2019-08 1 1 1 1 1 4 mg/kg - (n.c)?
Total 16 EPA-PAH excl. LOQ |FR F5 DIN EN 16181:2019-08 4~ 6 mag/kg - (n.c) N
Benzo(e)pyrene FR |F5 DIN EN 16181:2019-08 <1 <1 <1 <1 <1 <1 0.1 ma/kg - =01
Benzo-(j)-fluoranthen FR |F5 DIN EN 16181:2019-08 <1 <1 <1 <1 <1 <1 0.1 mg/kg - <01

© Stiesdal A/S 2023, All Rights Reserved
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Testresultater pa biokul

Analyseresultaterog greenseveerdiefor PAH
SkyClean Skive
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Testresultater pa biokul

100%
80%
60%
40%

20%

0% .

Cadmium Chrom VI

Malte veerdier af indholdsstoffer i biokul fra SkyClean
| forhold til ggdningsforordningens greenseveerdier

Kviksglv Nikkel Bly Arsen Biuret Perchlorat Kobber

m Halm = Biogasfibre

Zink

© Stiesdal A/S 2023, All Rights Reserved
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Fra Klimaradets Statusrapport 2023, s. 89

Potentialet for pyrolyse afhaenger bade af den teknologiske udvikling og af den
tilgeengelige maengde biomasse. Klimaprogrammet viser et potentiale pa 2

mio. ton CO,12050. Enrapport fra DTU estimerer reduktionspotentialet til

at vaere op mod 5 mio. ton CO,, hvis al ikke-bjerget halm og al gylle i Danmark
pyrolyseres.®” Pyrolysepotentialet er dog usikkert. Hvis biomassen skal komme
fra Danmark, afhaenger potentialet af arealanvendelsen, og der er brug for mere
viden om biokuls effekter pa jordbunden, inden biokul kan spredes i stor skala.

© Stiesdal A/S 2023, All Rights Reserved 36
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Vurdering fra Det Nationale Biogkonomipanel

Nuveerende ressourcer

Produkt Mio. tons torstof
o 7,92
Raps 0,55
Balgsad 0,10
Kartofler 0,63
Roer 0,60
Majs 2,43
Omdnftsgrees 2,50
Permanent graes 047
Traebiomasse 1,4
Gavntre 0,8
Halm (energ, foder og stroelse) 2,7
Halm (nedmuldning) 23
Total 22,39

Source: Anbefalinger fra Det Nationale Biogkonomipanel, september 2022

© Stiesdal A/S 2023, All Rights Reserved

Yderligere potentiale i 2030

Bioressource Mio. tons ekstra
torstof

Halm? 1.5

Efteratgroder !

Bioressourcer tra skov® 0

Industrielle restprodukter 1,3

Goduning, spildevand og bioattald 25

Flerange afgroder, baelgplanter, 2-3

roer mim

I alt 8,5-9,3
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Eksempel pa certifikat
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@ g.inspecta

Carbon sink certificate -
for COz2eq potential

ID of C-sink certificate:  cs-4jrk-zep7-jxb5-2vhp

Stiesdal SkyClean A/S
Vejlevej 270

7323 Give

Denmark

EBC Producer ID: co-dk-142

GPS of production: 56°38'56.0"N 8°58'35.3"E

The Carbon sink potential of the mentioned batch is certified according
to the following standard:

EB C BIOCHAR BASED CARBON SINKS

Data of batch:

EBC Batch ID ba-dk-142-2-1
Amount of produced biochar (dry matter) 1000t
C-sink potential of biochar (dry matter) 58.59 %
C-sink potential per ton of biochar (dry matter) 2.15t CO2eq

C-sink potential of total amount of produced

biochar (dry matter) 2148.20t'CO2eq

Frick, 07.03.2023

e K

Peter Jossen Ueli Steiner
President of board of Director
directors

q.inspecta GmbH e Ackerstrasse 117 « CH-5070 Frick » international@bio-inspecta.ch

© Stiesdal A/S 2023, All Rights Reserved

Data of batch:

EBC Batch ID
Amount of produced biochar (dry matter)
C-sink potential of biochar (dry matter)

C-sink potential per ton of biochar (dry matter)

C-sink potential of total amount of produced
biochar (dry matter)

ba-dk-142-2-1
1000t

58.59 %

2.15 t CO2eq

2148.20 t CO2eq
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Det fgrste salg af et certifikat

14, JULI 2023 15:23

SKREVET AF: ANDERS ROSTGAARD ==

Milepzel: Stiesdal har solgt sit forste biokul-

klimacertifikat

LandbrugsAvisen £

SkyCleans anlacg hos Greenlab ved Skive. Foto: Jof

Source: LandbrugsAvisen, Klimamonitor
© Stiesdal A/S 2023, All Rights Reserved

Klimamonitor

NYHEDER 10. JUL. 2023 KL. 07.51

RASMUS THIRUP BECK
A7 Journalist
[ L Rt

N LAS ARTIKLEN SENERE

000006

F@DEVARER

Prisen var 160 euro per ton: Stiesdal
selger Danmarks forste
klimacertifikater fra biokul til
schweizisk helikopterfirma

Det var en skelsattende begivenhed, da Stiesdal mandag den 3. juli solgte det farste
danske klimacertifikat baseret pa biokul. Nu er processen i gang, og det kommer kun til at
vokse fra nu af, lover firmaet.

Denne uge fandt en lengere proces med klimakreditering sin slutning.

En proces, der kan skaffe finansiering til et klimatiltag, pyrolyse, som
regeringen setter stor lid til som klimatiltag for Danmark, serligt i
forbindelse med landbruget, hvor regeringen tidligere har estimeret en
teknisk mulig gevinst pa 2 millioner ton til 2030-mdlet.

SEKTIONER ) NYHEDER ‘ DEBAT | NAVNE | JOB | KURSER = MENU ‘ Log ind H Prav gratis | Kgb abonnement
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Tak for jeres
opmaerksomhed

Henrik Stiesdal
hst@stiesdal.com
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TOPSOE AT
A GLANCE

Topsoe is a leading developer
and provider of solutions and
technologies to produce fuels
and chemicals essential to the

#1

In renewable fuels

energy transition.

For more than 80 yearsl—wedve
been perfecting chemistry to

help industries produce more

efficienty,. Today, i tds| o

ambition to lead the global
transition of hard -to-abate
sectors to a zero -carbon
future.

Guided by our purpose,
OPerfecting
better worl do,
deliver solutions that will leave
the world in better shape for
future generations.

c her

\

#1

In low carbon hydrogen

® Edmonton

Los Angeles ®
® Houston

® Mexico City

DK headquarters

Frederikssund @®.Copenhagen

@ Buenos Aires

Essen Beijing

o
. Suzhou.. Shanghai
Manama @ New Delhi
Khobar
Chennai @
® Kuala Lumpur
® Jakarta
@ Rio de Janeiro

Perth ®

ni stry for

) 60 r8 I 5
In revenue
(DKK million)

+500

Patent families

8.6%

Of revenue
invested in R&D

2,242

Employees

TOPSOE

© Topsoe A/S. All rights reserved.
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TOPSOE AREAS OF EXPERTISE

PROCESS DESIGN
SOEC ENGINEERING
TECHNOLOGY AND
LICENSING

HIGH-
PERFORMANCE
CATALYSTS

PROPRIETARY
EQUIPMENT BUSINESS
AND AND TECHNICAL
MODULAR SERVICES
PLANTS

TOPSOE © Topsoe A/S. All rights reserved. 45



