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Statistics - Emission of greenhouse gases

Emission of greenhouse gases covered by the UN Framework Convention on Climate

Million tonnes of carbon dioxide equivalents
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Emissions by sector of the German Federal Climate Protection Act, excluding land use, land use change and forestry

* Adjusted Targets 2030 and 2045: according to the revision of the Federal Climate Protection Act (KSG) as of 12.05.2021, including

annual adjustments

Source: German Environment Agency, National Greenhouse Gas Inventory 1990 to
2021 (as of 03/2023), for 2022 preliminary data (as of 15.03.2023)
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https://www.umweltbundesamt.de/sites/default/files/medien/384/bilder/dateien/en_in
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Politcs

Bruttostromerzeugung 2022

e Nuclear phaseOUt in %, insgesamt 571 Mrd. kWh

» Last three nuclear power plants shut
down on April 15, 2023
(Isar 2, Neckarwestheim 2, Emsland)

» At least nuclear power produced
about 6 % of german electricity

22 % Windkraft

1%
Photovoltaik

* Phaseout of coal fired power
plants planned till 2030

8 % Biomasse

3 % Wasserkraft
1 % Hausmdll

B Erecuerbare Energien [ Braunkohle [l Kernenergie Steinkohle [l Erdgas Sonstige

Vorlaufige Angaben
Quelle: AGEE-Stat und AGEB

© In! Statistisches Bundesamt (Destatis), 2023
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Gasification in Germany <.
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Eﬁ m Industry small scale
3 Industry large scale
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Industry Activities

Siilzle Kopf Syngas

Prozessdetails

Fliel3bild zweistufige Gaserzeugung
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= :ﬂ?ﬁ?l Fluidized Bed Gasifier for Sewage Sludge
| with CHP via Gas Engine
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O _ : Commercial plant for Sewage Sludge in Koblenz
E - 525 kW heat
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After Buy Off plant in batch operation.

Contractual relationship:

Stadtentwasserung is owner of the plant

Kopf SynGas responsible for maintenance, service and plant operation with
own personnel

Deficiency of precipitant as consequence of Ukraine crisis and generally
reduced amount of sewage sludge lead to deficiency of fuel and
discontinuous operation.

Plant shall be adapted for acceptance of external sewage sludge to meet
with the fuel deficiency
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Industry Activities :

Blue Energy CHP - Plant out of operation due to lack of approval from

licensing authority

Up date 2022 - Wood oil was initially classified by the authorities as
waste, approval according to waste law demanded

Blue Energy Europe Holzgas-Heizkraftwerk Senden
- Currently: Submission of new permit application outside

Wood gas cogeneration plant to be converted waste regime

into an advanced bio-energy park ) ]
- Still no progress in 04-2023

Future Products:

- Heat and Power

- Bio-oil

- Hydrogen

i
i

Source: BlueEnergy: https://blue-energy-group.de/bioenergiepark-senden/
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Industry Activities
Multi-Fuel-Conversion-Anlage (MFC)
RWE Phosphorus from Sewage Sludge o s pe
. ) 5
MFC (Multi Fuel Conversion) within
ITZ-CC (Virtuelles Innovations- und Kirschamm
Technologiezentrum Carbon Conversion) _&Q@*
. . . rderer Schlacke- Flugstaub ‘
- Pilot plant in NiederauRem

- Atmospheric entrained flow gasifier
- Three-component fuel mixing, refractory Update MFC plant April 2023:
- Fuels: Sewage Sludge, Sewage Sludge Ast - Last summer: problems with start up burner, cooling water pump and
- Temperature ~1,500°C temperature measurements inside the gasifier
- Objective: Prove recovery of phosphorus - Max. duration of operation limited to 4 h (generally 1 to 1.5 h) before break-
down of pneumatic conveying due to problems with pneumatic conveying of
lignite powder, which could not be fluidized properly
New campaign in beginning of April with hard coal powder, better conditions
for use of sewage sludge expected
- Project ITZ-CC will be finished end of May 2023
- Actual status will be reported at the workshop (Wednesday, April 18):

Talk: “Circular economy pilot plants and projects at the RWE

Innovation Centre in NiederauRem”

- Erection in 2020, Funding provided by Stz

Total project budget (incl. cost for plant
- Partners: Fraunhofer UMSICHT, Ruhr Uni\
- Perseptive: Waste gasification

IEA
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https://www.group.rwe/presse/rwe-power/2019-08-01-neue-versuchsanlage-gewinnt-lebenswichtigen-rohstoff-phosphor-aus-klaerschlamm-zuruck
https://www.group.rwe/presse/rwe-power/2019-08-01-neue-versuchsanlage-gewinnt-lebenswichtigen-rohstoff-phosphor-aus-klaerschlamm-zuruck

Industry activities

Plagazi

P MRGAZI

GREEN HYDROGEN FROM WASTE

- Neue Energie Premnitz: Plagazi AB and Richter Recycling GmbH have entered an agreement to conduct a pre-study
for constructing a Plagazi waste-to-hydrogen plant in Potsdam. The aim of the project team is to have the plant up
and in operation by 2023.

- Dillinger GmbH have entered an agreement to conduct a pre-study for constructing a Plagazi waste-to-hydrogen

plant.
The pre-study will highlight the feasibility to include a Plagazi plant at their steel mill facility in Dillingen, Saar.

- CH: Feasibility study for Automotive Shredder Residue (ASR) Recycling in Switzerland

Talk on Green Hydrogen from Waste

meiagan'com - Workshop Wednesday, April 18, 2023
= Bioenergy 8 www.ieabioenergy.com



BiOliq®-Pr0ject - Test campaign in March 2023
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* New slag log commissioned successfully

* Experiments carried out to receive data for scale-up for model and
technical slurries:

* Glycol + glass beads (4.5 and 8.6 wt%)

* Increase in mineral content leads to increase in slag thickness
for constant temperature

- important for scale-up, as slag input per cooling screen area
increases with reactor size

Reducing stoichiometry leads to increase in slag thickness with
low reduction in temperature

* Beechwood pyrolysis oil + 20 wt% beechwood char

o "W

* Reduction of stoichiometry leads to increase in slag thichness
*  Beechwood pyrolysis oil + 20 wt% miscanthus char
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* High ash content of 6 wt% and high ash melting temperature
lead to increase in slag thickness and blocking of cooling screen
mouth
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Thanks for your attention!
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