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* LUT yliopiston hanke

Planning for re-materialization: Developing composite fibre products and
processing machinery for municipal, industrial and C&D waste fractions

Validation of the sustainability of the re-materialization process as a part of the
integrated waste management and recovery system

* Lappeenrannan kaupungin hanke
Alueellisen yhteistyéryhman koordinointi

* Wimao Oy:n hanke

Implementation of re-materialization — Building a pilot plant for waste fraction
composite manufacturing
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Wimao Oy
Komposiittituotteita
rakennusjatteesta

* CIRCWASTE —rahoituksella
demonstraatiolaitos
Lappeenranan
Kukkuroinmakeen

* Ensimmainen kaupallinen
tuote kierratyskomposiitista
valmistettu kuormalava
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Background

* Types
wooden pallet,
plastic pallet,

fibre-plastic
composite pallet
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Research guestion A 4

1. What are the environmental impacts of WPC pallets produced from construction

and demolition waste (CDW) compared to the wooden pallets and plastic pallets?
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. LCA Considerations 3

Wooden pallet Plastic pallet

Material Virgin wood Virgin plastic
Dimensions (mm) 1200 x 800 x 144 1200 x 800 x 144

Weight (kg) 21.8 20
Repair Every 7 cycles Not possible
Expected lifetime (cycles) 20 66

End of life 90% incineration+10% 100% incineration
material recovery
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WPC pallet

Waste wood and plastic
composite

1200 x 800 x 144

14.8

Not possible
66

100% incineration
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LCA method 83

 Cradle to grave

 FU: 1000 trips

* End-of-life 0:100 with credit system
« GaBi 8.6.0.20

« CML 2001-Jan.2016
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I_ 1. Production 3. Maintenance 4.End-of-life

Wood in | Wood Timber Wooden pallet Wooden Wooden pallets _ Heat |
> > N . g pallet g : » displacement
forest harvest production production . composting
| repair on the market |
N : Plastic pallet . |
Crude oil H->| HDPE production production > g Wooden pallets
| incineration | > |
Electricity Pallet Electricity
| — pooling _| Plastic pallets and heat |
CO"eCted - EIeCtr|C|ty and Company - inCineration L d|sp|aceme
plasticand || | | Plastic and wood R heat nt on the |
wood || | wasteincineration " displacement on " We pallets | market
waste | the market WPC paII_ets
incineration |
Collected | Wats;e Ioa(tj”:r? to WPC production |
plastic and e syste
wood |
waste o : |
' Diesel Lubricating| | Coupling Electricity
| oil agent |
| ‘ Delivery ‘ ‘ Collection‘ |
System Boundary
_—————-—— - —_—_ T —— T — — — — — — —
Baseline Scenario———> Customer
Alternative Scenario m
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GWP (exc. biogenic C), GWP (inc. biogenic C), iLUC (inc. biogenic C) ;
[kg CO, eq. (1000 trips) ]
2500
2175 2175 2175
2000 1836
1500 1296
1000 910
335 328 360
500 249 163 163
39 N
Maintenance Production EolL of pallet EoL from wood Total GWP exc. Total GWP inc. Total GWP, inc.
and plastic waste biogenic biogenic C biogenic C,
inc.iLUC
B \Wooden M®Plastic BWPC
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Summary Q

* WPC komposiittikuormalavan ilmastovaikutus on pienin

* Kuormalavojen elinkaaren lopussa energiahyotykaytto tarkea

Korvattiin ja kaytettiin marginaalienergiaa (tuuli- ja aurinkosahka,
biomassalampd)

Kierratyksella voitaisiin pienentda vaikutusta — mahdollista, mutta ei
jarjestelmaa

o Kayttoika (kayttokertojen lukumaara) on tarkea
merkittdvaa epavarmuutta

* Kuormalavan painolla jonkin verran merkitysta
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