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Raw material sources

- C&D waste plastics
- Waste water treatment plant sludge
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Case study 1.
New products from CDW
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— Scheme for plastic recycling
and composite manufacturing
in study
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Recycled
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Contents and mechanical
properties of composites

s

PE, wt% | Flexural properties Tensile properties Impact Hardness,

Strength, Modulus, GPa Strength, Modulus, strenzgth, N/mm?

MPa MPa GPa kJ/m
Reference 100 19.0(0.87) 1.6(0.1) 5.5{0.58) 2.08(0.08) 8.53(0.9) 4.06(0.28) 1.7(0.2)
LDPE/WF
PB_C1 54(3) 14.5(0.9) 2.64(0.23) 11.34(0.62) 3.18(0.28) 3.79(0.45) 5.05(0.48) 0.5(0.08)
PB_C2 69(3) 15.02(0.49) 2.55(0.08) .66) 3.02(0.1) 4.32(0.38) 4.47(0.44) 0.6(0.06)
PB_C3 72(3) 15.98(1.04) 2.94(0.16) .48) 3.41(0.1) 3.63(0.3) 4(0.97) 0.5(0.04)
PB_C4 69(4) 14.81(0.98) 3.0(0.25) 77) 3.44(0.16) 3.39(0.24) 3.73(0.52) 0.44(0.06)
PB_C5 64(6) 14.97(0.49) 2.23(0.14) .56) 2.57(0.15) 4.56(0.46) 4.7(0.74) 0.74(0.1)
PB_C6 62(2) 15.27(0.44) 2.7(0.19) .69) 2.9(0.13) 4.82(0.35) 4.4(0.44) 0.72(0.1)

32(2) 14.09(0.73) 3.55(0.19) .78) 3.9(0.19) 3.09(0.25) 4.98(1.1) 0.28(0.04)

PB_C8 52(2) 13.83(1.14) 2.75(0.29) .81) 3.34(0.24) 3.49(0.15) 4.64(0.58) 0.4(0.04)
PB_C9 83(8) 12.61(0.45) 1.95(0.1) 9.89(0.23) 2.42(0.12) 6.18(0.69) 3.05(0.49) 0.96(0.18)
PB_C10 - 10.45(0.56) 2.83(0.23) 85(2.6) 2.32(0.83) 2.94(0.26) 4.27(0.44) 0.3(0.06)
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Contents of recycled polymer blends,
SEM-EDS

0.01

HIIKI Ml
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mgg.s 0.28 ﬂ
mgz.o 0.16 0.19 0.1  0.01
m 97.9 013 0.13 08 048 0.52
mgm 002 015 037 115 0.3 | 0.01 0.01
97.9 09 068 05
- 98.5 0.12 044 051 045
m 99.3 01 018 0.12 0.53
PB6 98.1 011 061 039 02 | 052
PB7 96.9 021 035 067 001 099 |0.79 0.02
97.5 026 055 0.32 1.29
PB9 98.5 0.07 034 027 066 0.12 .06
PB10 84.2 015 036 033 044 Y6/ 120 10 0.1
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Case study 2.

Industrial waste streams as
raw materials for composites



AN Sludge separation

« 2 primary sludges from different processes
» Separation with Milston Hero sludge separator
o Rannan teollisuuskone Oy
o Sludge separators for agriculture, biogas
production, food and process industry
o UPMA:0,5% ->n. 25-31%
o UPMB:1,6% ->n.15-17%

§6 688 @68
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Material Value Chains




Results

Vetolujuudet

VETO [MPA] VETOMODLULI

[GPA]

VETOMODUL!
[GPA]

METO [MPA]

UPM & UPM B

VETOLUIUUS
[MPA)

REF R329

VETOMODULY
[GRAT

Tensile properties Flexural properties Impact
Strength Modulus Strength Modulus Hardness Strength
Composite (MPa) (GPa) (MPa) (GPa) (MPa) (kJ/m?)
Reference 21.51 3.63 20.53 2.29 5.06 4.25
+0.91 + 0.33 + 0.69 +0.12 +1.13 + 0.51
Primary sludge 21.60 3.78 22.27 1.82 7.11 6.37
- HDPE + 0.85 +0.77 + 1.66 + 0.15 +0.49 + 0.66




) f

Conclusions

Composite applications
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Usability of the separated plastics 1/2

MUOVITYYPPI YLEISET ESIMERKKEJA KAYTTOKOHTEISTA JA

OMINAISUUDET OMINAISUUDET HYOTYKAYTOSTA

Polyeteeni- Kirkas, kova, Virvoitusjuoma- ym. pullot, tekstiilit.

tereftalaatti A kemikaalsja

PET PET kestava Bullat i Lodnaa Kauppojen

automaatteihin.

Polysteeni Samea tai Mehupullot, Amparit, virveitusjuomakos*

high-density A wvrillinen,

PE-HD PE-HD jousta\.rg, Sc!.\._'e_l.tuva_ﬂ energia.}éitteen b “ykseen.
vahamainen Erailla paikkakunnillag™ PE-HD-muovin
pinta akkausten kieml yspisteita, katso walw.

uUsionmget L.

Polyvinyyli- Erittdin momni- Futket, letkut, rakenmggfiiateriaalit.

kloridi A muotoinen

PVC PVGC ja-piisnen PVC-muovia s saa polttaa eika laittaa

enargiajf*’ Len keraykssen, katso
wwnsgllisiomuonvi. fi.

Polyeteeni | Pehmea, joustavs Muovikassit, pussit, kalvot.

low-density vahamainenaita

PE-LD PE-LD S_oveltuvat gnerg_ﬁaﬁ'atteen keraykseen.

Pienida maana voi polttaa puun seassa.
Pussit voi palauttaa kauppojen palautus-
automaattien yhteydessa oleviin muowi-
jatteen keraysastioihin.

Polypropeen ‘ Jaykka, sitked, Marut, rasiat, tekniset osat, kalvot.

PP hyvin moni-

-3 kayttdinen Soveltuvat energiajatteen kerdykseen.

Polystyreeni Lasin kirkas tai Rasiat, purkit.

PS A varjatty, hauras

Be Soveltuvat energiajatteen kerdykseen.
Muut Kaikkien Soveltuvat vain laitosmaiseen polttoon,
& yllaolavien joten taman merkin sisaltavien tuotteiden
o yhdistelmat soveltuminen muualle kuin sekajatteessen Bt
ja muut materiaalit| pitda tarkistaa paikalliseita jatehuollofta.




Usability of separated CDW and

sludge in composites 2/2
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The 60 mm thick paving stones are ideal
for yard paving and can withstand car
c. The stones are surface dyed.

The 40 mm thick pawving stones are ideal
for patio areas and pedestrian or bicycle

c routes. The stones are
throughout.

The standard colours are %l!’f black, red-
biack melange and sandy brown. Special
olours are avallable on special order.

Destaclean paving stones, 40 mm
DESTACLEAN

PATIO STONE
218x108x40 mm
10,85 m’fpallet, 41 stanes/m*
75 kg/m¥

The stones are dyed throughout.

Destaclean paving stones, 60 mm

DESTACLEAN DESTACLEAN DESTACLEAN
BLOCK PAVING SLAB LARGE SLAB
Z7Bx138x60 mm 138x13Bx60 mm 27827 8x60 mm
878 mi/pallet 26 stones/m? B.08 mé/pallet 52 stones/m@ 9.23 v/ pallet 13 stones/m?
120 kgf/m? 120 kgf m* 120 kg/m?

The slabs are surface dyed.

Destaclean edging

DESTACLEAN LAWN
EDGING STONE

B14@x250 mm 6,5 kgfstone
BOX14@xS00 mm 11 ka/stone
BOx130x500 mm 7 kg/stone
DESTACLEAN EMBEDDED
EDGING STONE

S0x250<1000 mm 27 kg/stane
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Material Value Chains
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Surfaced paving stones are ideal faryard
gavqu and canwithstand h car traf-
ic. The stones are concrete surfaced.

The standard colours are grey, black,
red- black malange and sandy brown.
Sfﬂmal calours are available on special
arger.

Destaclean surfaced paving stones, 60 mm

DESTACLEAN DESTACLEAN DESTACLEAN
BLOCK PAVING SLAB LARGE SLAB
278x138x60 mm 138x138x60 mm & 2Z7Bx60 mm

8,78 m’/pallet 26 stone/m* 8,08 m/pallet 52 stone/m? 9.23 m?/ pallet 13 stone/m*
126 kg/m? 126 kg/m? 126 kg/m?

LN

Destaclean surfaced paving stones, 80 mm
DESTACLEAN
BLOCK PAVING
Z78x138xB0D mm

7.55 m¥/pallet 26 stone/m?
168 kg/m’. Colours: black and grey.

Caming In surmmer 2076.

Destaclean Wood Stone, other products

DESTACLEAN BENCH*
150 0x400x450 mm (Lx W x H)
weight BS kg. Colour: grey.

DESTACLEAN
PLANTER*

P 600 mm, height 500 mm
weight 120 kg. Colour: grey.

“Coming In summer 2016,
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Questions?

h arvi Email: timo.karki@Iut f



