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Workshop: Peatland perspectives — Circular bioeconomy - 17.10.2023
: °

Project related objectives:

- Finding optimal paludiculture-biomass for (bio-)plastic products

- Development of a natural fiber enforced (bio-)plastic compound...
... Suitable for a wide range of products
... transferable to industry standard

- Getting a detailed impression of ecological impacts related to...

... the project results
... the implications of the project findings for (local/regional/global) value chains
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Biomass pellets Polymer matrix Fibre enforced compound
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Pictures from: Tobias Dahms + Greifswaldmoor

Common reed (Phragmites sp.) Sedges (Carex sp.) Reed canary grasss (Phalaris sp.) Cattail (Typha sp.)
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Picture from: Max Wenzel
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Natural fibre enforced compound — Tests with LDPE

[3] Common reed

[1] Reed-canarygrass

Pictures from: IPT Wismar
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Compound (Resin) -> -> Foil extrusion
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Pictures from: IPT Wismar

(1)




Workshop: Peatland perspectives — Circular bioeconomy - 17.10.2023 .
: UNIVERSITAT GREIFSWALD

[ Wissen lockt. Seit 1456

f &) Bio polymer supply, global market @]]
51 Biopolymer, global market 100t
_
f %] Fossil polymer supply, global market @“
2 Fossil polymer, global market 1.00t
_
© &) Pelleting @) -
*Quantities not calculated : : [© 8 Compandng O) (@& ectontlow moviing_
81 Bale biomass, cutted 1.00 t
X X # Biopolymer, global market 1.00 t 1 Spezialized compound ~ 1.00 t
81 Chopped biomass, dried  1.00 t
1 Biopolymer, paludiculture 1.00 t
1 Silaged biomass 1.00 t
81 Compacted fibre 1.00 t
#1 Product 1.00 Item(s)
1 Fossil polymer, global market 1.00 t _
& pellets 100t @ Pellets 100t | | ([0 §] Extrusion Dl
~ Polymer extracion
[(@ &] Bale-cutter @] f@ & @] 51 Spezialized compound 1.00 t #1 Spezialized compound 100t
A\ S
% Bale biomass, field-dried ~ 1.00 t [ Bale biomass, cutted 1.00 foil Product -
#2 Chopped biomass, dried ~ 1.00 t \ﬁ otl, Froduc ! emis)
51 Bale biomass, cutted 1.00 t
4 3 Biopolymer, paludiculture  1.00 t
5 Paludiculture, farm -
Carem o) [©3 O | Carows 3 — _
[( 5] Draned peatland @] r@ &] Fibre extraction @ (@ &) Fibre compaction @]
. Wet peatland 1.00 ha >
2 Drained peatland  1.00 ha @ 5 #1 Chopped biomass, undried  1.00 t
& 51 Bale biomass, cutted 1.00 t 1 Natural fibre 1.00 t
Drained peatland  1.00 ha 5 .
1 Bale biomass, field-dried 1.0 t #1 Chopped biomass, dried 1.0 t
#1 Wet peatland 1.00 ha . ) #1 Chopped biomass, dried 1.00 t
\@3 Chopped biomass, undried 1.00 t) - / @ Compacted fibre  1.00 t)
— 51 Natural fibre 1.00 t
(© 81 staging 9 | \
1 Chopped biomass, undried 1.00 t
Rough overview of possible methods of producing natural fibre enforced , ¢\ i viomass 100t 8
v

(bio-)plastics and platform-chemicals from peatland biomass
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2 Fossil polymer, global market 1.00t
*Qua ntities not calculated © &l Compounding @] (@ &) Injection/blow moulding “
51 Bale biomass, cutted
i . #1 Biopolymer, global market 1.00 t #1 Spezialized compound  1.00 t
81 Chopped biomass, dried
i . 2 Biopolymer, paludiculture 1.00 t
1 Silaged biomass
1 Compacted fibre 1.00 t
#1 Product 1.00 Item(s)
1 Fossil polymer, global market 1.00 t N
k@ Pellets 1 Pellets 1.00 r@ 5] Extrusion ]]
Polymer extracion
Ag I’I cu Itu re [f@ B) Bale-cutter @] f@ 3] Poly e] #1 Spezialized compound 1.00 tj #1 Spezialized compound 100t
2 Bale biomass, field-dried  1.00 t [£3 Bale biomass, cutted 1.00 foil Prod 1001
1 Chopped biomass, dried  1.00 t \ﬁ ol Product 00 Item(s)
551 Bale biomass, cutted 100 t
< 1 Biopolymer, paludiculture 1.00 t
: \
[(@ 5] Rewetting @n (@ &) Paludiculture, farm @] (@ T oymg 9]
[( &) Drained peatland @] r@ &] Fibre extraction (5] f@ &) Fibre compaction @]
1 Drained peatland  1.00 ha Tt 100 ha #2 Chopped biomass, undried  1.00 t
o 51 Bale biomass, cutted £1 Natural fibre 1.00 t
Drained peatland  1.00 ha : -
5 S @1 Chopped biomass, dried
i Wet peatland 1.00 ha % Bale bloma'ss, field d"eé bl #2 Chopped biomass, dried 1.00 t
\iﬁ! Chopped biomass, undried 1.00 tJ N / @1 Compacted fibre 1.00 t
(9 5] Siaging @] k@ Natural fibre 1.00 t
51 Chopped biomass, undried 1.00 t I
Rough overview of possible methods of producing natural fibre enforceq Refiner 9
. . . . Silaged biomass 1.00 t
(bio-)plastics and platform-chemicals from peatland biomass B Sleg Y
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€1,50
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€0,50

Compound costs in €/kg

€3,80

1 fossile matrix

1 fossile matrix + paludi-fibre

1 biobased matrix

M biobased matrix + paludi-fibre

Source: own calculation 10

Scenario: Optimistic Scenario: Neutral Scenario: Pessimistic
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Utilization of peatland biomass for
the production of natural fibre enforced (bio-)plastics

Pros

- Relocation of global value chains

- Reduction of fossil resource use

- Peatland restoration and protection

- (Possible reduction of CO,-emissions)

Cons

- Increased energy demand -> land use change (LUC) pressure
- Can not outcompete cheap fossil compound prices

- Can not saturate current market for plastics

- Recyclable, but not necessary biodegradable or compostable
- No solution for micro plastics / massive plastic waste

- (Possible increase of CO,-emissions)
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Preliminary results

Paludiculture biomass generally suitable as fibre enforcement
Seem to have positive impact on plastic properties

| Na fﬂ"gfa,sé rverstarkte Ku~_nvstst6f : 1
s Paludikultur W

Outlook

Checking impacts of different plant species on plastic properties

Analysing ecological impacts of natural fibre in plastics
Developing of illustrative material (i.e. Flyer =) and scientific publications
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Additional insights from the new EDELNASS Project
12
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Pictures from: Tobias Dahms + Greifswaldmoor

Common reed (Phragmites sp.) Sedges (Carex sp.) i Reed canary grasss (Phalaris sp.) Cattail (Typha sp.)
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Biomass pellets Polymer matrix Fibre enforced compound
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Pictures from: Tobias Dahms + Greifswaldmoor

Common reed (Phragmites sp.) Sedges (Carex sp.) Reed canary grasss (Phalaris sp.) Cattail (Typha sp.)
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