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TECHNOLOGY
DEVELOPMENT AND R&D
FOCUS

e Climate neutral

e Fuel flexible

* Process flexible

e Scalable

e Short time to market

e Contributing for circular economy
and resource efficiency

e Cost-effective




PILOT PROJECT LATVIA/NETHERLANDS
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DEVELOPMENT OF DEMO PLANT (FLARE)










GASIFICATION TECHNOLOGY COMPARISON

Drying D"ang

Pyrr.\l.yis Pyrolyss

_—
Up drat Fluidized bed m

Fuel size flexibility high high
Fuel moisture high low low high high
Allowed impurities medium low low low high
Tar production in high medium medium low low
reactor

Ability for low ash high low low high high
melting fuels

Oxygen/steam yes no yes yes yes
Scalability high low high high high

Based on the gas—solid contacting mode, gasifiers are broadly divided into three principal
types (1) fixed or moving bed, (2) fluidized bed, and (3) entrained flow.



LIFE IP WASTE PROIJECT, LATVIA

Action C3 aims at testing and demonstrating new recycling possibilities of non-recyclable fraction of municipal
waste and separated wood waste according to recycling code R3 and R3B.

End-of-waste qualification criteria:
1) PRODUCT-the substance or object is commonly used for specific purposes
2) MARKET - there is an existing market or demand for the substance or object

3) STANDARTIZED - the use is lawful (substance or object fulfils the technical requirements for the specific
purposes and meets the existing legislation and standards applicable to products)

4) ENVIRONMENTAL IMPACT - the use will not lead to overall adverse environmental or human health
impacts



LIFE IP WASTE PROJECT, ENERGY BALANCE
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Ar 0.64%
CHa 2.42%
co 13.35%
CO; 12.79%
H2 17.84%
H20 1.66%
N2 51.31%

Total 100.00%




UPSCALE UNIT WITH DOWNSTREAM

IN ouT Downstream
A B C Main Products By products
moisture kg kWh kWh kWh H> kg CHs kWh CO2 kg Heat kWh

30.0% 1,912 7,449 477 4,957 62.8 2,918 2,035 1,666




FUEL AND PROCESS (PRODUCT) FLEXIBILITY

Biodegradable residual waste

Forestry and
agri residues —

Industrial waste
(ASR, Bwood)

Municipal solid
waste (RDF/SRF)

Water sludge

Syngas technology route

Green gas route

Autothermal Steam tars
reforming reforming
(800 °C) (1100 °C)

|

High
temperature

heat recovery
(750 °C)

Condensing /
low temperature
heat recovery
(100 °C)

Hydrogen
» separation
Tar-free
syngas Methane

Carbon
capture

CHP -
Combined heat
and power

Fuel-cell quality
hydrogen

CH4 into grid

Food-grade
co,

Sodium
bicarbonate



DOWNSTREAM CCS/CCU PLUG-IN
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Ref: BlueRevo PCT patent pending



Two routes — one technology

bioChar CO2 (Ccu)

SYNGAS

Vitrified CO2 (CCs)
ash
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BASED
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CONSCLUSION AND MAIN TAKE AWAYS

e Climate neutral (guarantee of origin, biogenic carbon, modular CCS/CCU
systems)

e Fuel flexible (any carbon-based waste, no pretreatment)

* Process flexible (steam/oxygen variations, down-stream plug-ins,
HYBECCS and Blue or Carbon free hydrogen)

e Scalable (by modularity, redundancy)
e Short time to market (pre-fab, modular systems)

e Contributing for circular economy and resource efficiency (waste stream
valorisation, local sustainability)

e Cost-effective (competitive total costs of ownership)



Environmental Science Programme
Valdis Bisters, valdis.bisters@]Iu.lv
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