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EXPERIMENTAL WORK
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FEEDSTOCK

Z ECN) TNO ™

» Type of Feedstock: end-of-life plastic stream DKR310

COLLECTED
WASTE PLASTIC

PLASTIC FILM

Sifting (DKR 310)

WASTE -«

| . | MearinfraRed | HDPE
[ o ——————— i —————
i PET Sorting : | Sorting ! (DKR 329)
PET MIX PP
(DKR 328-1) (DKR 350) (DKR 324)
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FEEDSTOCK (DKR310)

Z ECN) TNO ™

Product Specification 08/2014
Fraction-No. 310-1

Sorting fraction: PLASTIC FILMS

A Specification/Description

Used, residue-drained, system-compatible items made of plastic film, surface > DIN
A4, eg. bags, camier bags and shrink-wrapping film, incl. secondary components such as

labels etc.
The supplement is part of this ification!
B Purity

At least 92 % by mass according to specification/descripti
At least 42 % colourless, transparent fiims > DIN A

C Impurities
Max. total amount of impurities 8 % by mass
Metallic and mineral impurities with a unit weight of > 100 g are not permitted!
Other metal items < 0.5 % by mass
Other plastic items <4 % by mass
Paper, cardboard, carton <1 % by mass
Other residues < 4 % by mass
Examples of impurities:

- Glass

- Composite paper/cardboard materials (e.g. liquid packaging boards)

- Aluminised plastics

- Other materials (e.g. rubber, stones, wood, textiles, nappies)
- Compostable waste (e.g. food, garden waste)
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PRE-PROCESSING

Z ECN» TNO ™
> Feedstock had to be pre-processed before being fed into the Milena
gasifier
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PRE-PROCESSING
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EXPERIMENTAL SET-UP

Z ECN) TNO ™

To afterburner

_____ Micro-GC
Product gas
Hot gas filter Gasification temperature: 730 °C \
Feedstock: 2.3 kg/h
Flue g§as Ne injection
T ......... Bed material: Sand
i """" Fluidization agent: steam (0.8 kg/h) and
() ' nitrogen
| Air OLGA Gas analysis: online gas analysers and u-GC,
-~ \offline GC-FID for HCs and Tar guideline
DKR310
—>
MILENA TF
Steam il
Gas cooler Micro-GC Micro-GC
~,  BTX @ 2
Scrubber
Booster
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GAS COMPOSITION AFTER MILENA

Z ECN) TNO ™
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PRODUCT GAS COMPOSITION

DKR310 gasification
C6HG C7HS
C3H6 4% 0% H2

7% 14%

C2H6

co2
6%

C2H4

32%

VOL% (N, FREE BASIS)
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Beechwood gasification

C;B;G Rest
C2H6 ° 5%
0%

CH4
12%

co2
21%

VOL% (N, FREE BASIS)



PRODUCT GAS COMPOSITION

Z ECN) TNO ™

) Hydrocarbons measured with TGC-FID (C1-C5)
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TAR COMPOSITION
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Composition
diluted with N,

) Polyaromatics composition (Tar guideline method)
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BTX RECOVERY

> AREA (Aromatics Recovery Apparatus)

Stripper

Product
gas
Absorber
RS
SR

gas
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BTX RECOVERY

Z ECN) TNO ™
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BTX RECOVERY

Z ECN» TNO ™
+ Upstream BTX = Downstream BTX
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TAR GUIDELINE
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CONCLUSIONS

Z ECN» TNO ™
) Successful gasification tests with end-of-life plastics (DKR310)

) Ethylene and methane as the main components in the product gas
) CO and CO2 present in low amounts, accounting for about 5 wt% of the initial carbon
> Almost 10% of the initial carbon finishes as benzene

) Close to 99% of BTX removal from the product gas achieved
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