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Production of plastic has come
at a hreakneck pace: Yirtually half of the plastic
ar manufactured has bean made in the past 15 years,
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LOW-VALUE FEEDSTOCK to HIGH-VALUE PRODUCTS

Plastic Chemicals
Biomass Liquids
Power
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THE PROCESS

 Devolatilization/
depolymerization

« Gas isrich in
hydrocarbons

« Efficient removal of tars

» Gas suitable for:

|  Boiler/kiln/furnace

| * Electricity

|  RNG via methanation

. * Chemicals without
— synthesis

\
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THE PROCESS - STEP 1

Combustion Gas

Flue Gas Step 1: Solid to gas
/31 f: Cooler * Devolatilization/
N\ fl/ depolymerization
Pvro'vsis\ : L * Feedstock is heated by hot
EFBCbhar. AN 4 sand
N » Sand is heated by burning
i particulate char and tar
T/ A (with tar) » Gas is essentially free of N,

* Without oxygen plant

Little steam or air,
at high velocity
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THE PROCESS - STEP 2

- I Gas with ~80°C ~80°C G -f d
tShtep 2: Cleaning =~ Sawintr _ > potciesfio |
e gas

 Condensation of
heavy tar

» Absorption of
light tar

450-500°C

OLGA collector
OLGA absorber
OLGA stripper

. Air or Steam Back t
* Chemicals can » with light tars =~ g:;:ifie?
be harVGSted : ! p Heavytars o Back to
and particles gasifier
| |\\. '
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THE THING with DEW POINTS

Primary air / light tar

Heavy
| Char tar

Waste —p OLGA-1 | OLGA-2 AQUA | Further gas Clean
MILENA (absorber) (condenser) Cleanlng _> Gas

750°C i i i
L 450°C i ! i
= : l |
S Tar dew point ================= : l :
Q Tar condenses Water condenses
GE) Water not Tar not
= i
\__ 80°C
""" Water dew point *===================mmmmSdegmemmmseeens 40°C » Clean
TSl | Gas
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ECN/TNO TNO

Ongomg cooperatlon with leading innovation institute
on energy and chemistry
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THE GAS (mass%)

WOOD [wt%) RDF (WOOD/PLASTIC) [wt%] MIXED PLASTICS [wt%]
H20 H20 H20 e
CO2
H2+CO c
(0102 H4
co2 B1X
BTX H2+CO
CH4 C2-C5
C2-C5 paraffins
paraffins C2H4 C2H4
CH4 BTX C2H4
C2-C5
paraffins C3+C4

Olefins
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ELECTRICITY with HIGH EFFICIENCY

gasifier / engine

40% e gasifier / gas turbine + steam turbine (IGCC)
e=mm ncineration / steam turbine (waste)
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Power Output [MWe]
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HIGH EFFICIENCY — SMALL FOOTPRINT

* Modularized unit for 25-30
tonnes/day

* Pre-assembled
* Footprint <1000 m?
» Short delivery time

* Larger units developed for 160
and 400 tonnes/day

« Efficiency and output to power:
* 1.5 MWe net power output
« >24% net efficiency
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RNG: RENEWABLE NATURAL GAS (or as CNG or LNG)

* 65-70% efficiency
* 1 tonne biomass 2 350 m® RNG
* Process proven at ECN

 Validated by methanation partners
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VALUABLE CHEMICALS WITHOUT SYNTHESIS

* No synthesis means cost-
effective at smaller scale

* Ethylene, propylene, BTX

e Olefin aromatization for
boosting BTX yield

* Plastics circularity via
chemical recycling

* Adding biomass provides
“renewability”
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EU Plastics Lifecycle emissions

US Recycling

Improved production
Increased A :
emissions --- —24 i
at end of life

Demand
growth ----

Emissions
changes,
2017 to 2050
Million metric tons
per year

2017 2050
emissions emissions

Source: Material Economics, The Circular Economy (2018).
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Plastic Recycling Still Has A Long Way .. %015,
Level of plastic waste in U.S. municipal solid waste disposal (thousand tw
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Global waste converted to chemicals, would equal
45% of all plastics production
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CONTACT

BIOMASS I

i

+

MECHAMICAL
RECYCLING

EHEHG"r‘ N FOR
EIFH:I.ILJ.'-F! LOOPS

.I J SoanmaTIonEY,

POWERED BY
SOLAR ENERGY

ATMOSPHERIC

CO,

ENMERGY SUT FROM
INCINERATION

CHEMICAL THERMAL
RECYCLMNG RECOVERY
(et part of a eircular scensmyl

https://www.ellenmacarthurfoundation.org/assets/downloads/

Mass-Balance-\White-Paper.pdf
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https://www.ellenmacarthurfoundation.org/assets/downloads/Mass-Balance-White-Paper.pdf
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