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AGENDA

* TOMRA Sorting

* Materialové sortovani separovaného plastu a papiru

* Materialové sortovani smeésného komunalniho odpadu

* Pre-sorting SKO uréeného pro ZEVO a centralni tfidici zdvod ve Svédsku
* Vyroba RDF/SRF - docisténi odpadu pro nasledné energetické vyuziti

* Kontrola kvality - RDF Online analyzer

* DalsSiinformace and publikace
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https://video.tomra.com/tomra-sortings-facility-in-senec-slovakia

SYSTEM S AKCELERACNIM PASEM PRO FRAKCE 40-350 MM

Automated sorting process using
different sensors for different sorting tasks
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« Spickové senzory k identifikaci objekt(i na akceleraénim pasu
* Vlysoka rychlost zpracovani informaci (material, velikost,

@ barva, tvar a poloha objekt()
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s ———————— * Precisni sortovani prostrednictvim vzduchovych trysek
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* Navrh zarizeni pro konkrétni produkt ¢asto zahrnuje vice
technologii pro maximalizaci efektivity tridéni.

! EII ‘ Watch the video
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https://video.tomra.com/autosort-sorting-scheme

SRDCE AUTOMATICKYCH TRIDICICH LINEK ODPADU : AUTOSORT®

THE TECHNOLOGY FLYING BEAM® with
e SHARP EYE technology

AUTOSORT® combines leading-edge features and technologies in one sorting machine. «integrated fight e i das

and dirt, extending the lifetime
Compact and ultra-flexible in design, AUTOSORT® allows for seamless integration into
existing and new plants. The multifunctional nature of the unit enables the combination
of several different sensors to meet the bespoke needs of our customers. Highly
sophisticated integrated and add-on technologies deliver commercial and operational

*Homogenous light distribution across the entire
beit width for stable and constant detection

= Enhanced light efficency ensures improved
performance at low operating costs

benefits for our customers.
. =Real-time information about the unit’s operating
Designed with customer needs in mind status by continuously monitoring the illumination
. and sensor response to ensure a high system
¢ Ultra-compact *Flexible and future-proof ~ eReduced operational risks availability

*Easy to install and maintain  *Fully upgradable *High availability

*Low power consumption

GAIN

(OPTIONAL ADD-ON)

»Deep learning-based sensor to classify objects k ‘
=Sorts previously hard to sort objects 4
=Resolves complex sorting tasks and achieves

high purity levels without compromising

throughput speed

=Ensures adaptability to new waste streams,
future-proofing customers’ operations

DEEP LAISER®
(OPTIONAL ADD-ON)

=Significantly increases the sorting sharpness of AUTOSORT®
=Sorts by shape and differentiates overlapping objects

=Detects previously undetectable objects, e.g., black
polymers and glass

=Smart segmentation distinguishes between two overlapping
objects, enabling object-based recognition even at high
throughputs

=Can be configured and retrofitted as an additional
sensor when required



 MATERIALOVE SORTOVANI| SEPAROVANEHO PLASTU A
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Trideni separovaného odpadu

Material Sortovani: role TOMRA Treatment

Obalova odpad . podle materialu

podle barvy
podle materialu a barvy

A =
Komeréni a . Podle druhu papiru
pramyslovy odpad * Papirvs. ne-papir Energetické vyuziti

Objemny odpad

RDF (refuse derived fuel)

Kontaminovany Odstranéni ne-organickych
kompost primési
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Tridéni separovaného odpadu — Obecny koncept

Zakladni predpoklady:

* Znalost morfologie odpadu
Kapacita t/h, t/r

Smeénnost

Volba filosofie linky:
* Dle aktualnich pozadavku
* Dle rozpoctu

* Linky dostavované v pribéhu c¢asu

Vydefinovani druht odpadu k tridéni
Pozadavek na Cistotu sortovani

Y

3-4 t/h

Unballer station

Y

DRUM (10 m)
I:#

Y

oversize to the cabine

Product boxes

fraction 40 - 350 mm

Ballistic | 2D _[NIR1-2800 mm + LDPE film to the cabine
3D - 2D residue
A
NIR 2 - 2000 mm, low mounted | A/ + PET clear to the cabine N H]
track A: 1200 mm [track B: 800 mm | B/ + PET blue/green to the cabine N ".E“
o
Y A,
NIR 3 - 1400 mm, high mounted | A/ + HDPE to the cabine N
track A: 800 mm [track B: 600 mm I B/ + TETRA to the cabine
Space for future NIR
delivery 08/2022
- 3D Residue _l

PET green

PET blue

PET clear

ALIMRIATLILIATE
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Tridéni separovaného odpadu — priklad linky dostavované v prubéhu casu

K TOMRA
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SVENSK PLATATERVINNING, MOTALA, SWE - priklad komplexni linky

Aktualni stav :
» Kapacita 115 kt/a separovaného obalového plastu, v plné automatizovaném provozu
e 19 AS+ 1 AS demo unit ( showroom )

2D frakce 3D frakce

PE Félie
PET lahve PET tacky

HDPE HDPE

nat/white barevny

Recovery
3D

K TOMRA 1



e MATERIALOVE SORTOVANI SMESNEHO KOMUNALNIHO

ODPADU




Tridéni smésného komunalniho odpadu

Material

Obalova odpad

Odpad z domacnosti

Komercni a
pramyslovy odpad

Objemny odpad

Kontaminovany
kompost

Sortovani: role TOMRA

. podle materialu
podle barvy
podle materialu a barvy

. Podle druhu papiru
Papir vs. ne-papir

RDF (refuse derived fuel)

Treatment

Energetické vyuziti

K TOMRA



Tridéni smésného komunalniho odpadu— Obecny koncept

Tridéni separovaného odpadu — Obecny koncept

3-4 t/h

Zakladni predpoklady:
* Znalost morfologie odpadu ,

Kapacita t/h, t/r B

Product boxes

.
* Sménnost
* Vydefinovani druhd odpadu k t¥idéni prace | o o e caon
* Pozadavek na Cistotu sortovani Fracion 20~ 3
T I B N } + LDPE film to the cabine

Volba filosofie linky:

Y
NIR 2 - 2000 mm,

low mounted | A/ + PET clear to the cabine

track A: 1200 mm [track B: 800 mm | B/ + PET blue/green to the cabine

* Dle aktualnich pozadavku

Cabine

* Dle rozpoctu

Y A,
NIR 3 - 1400 mm, high mounted | A/ + HDPE to the cabine

* Linky dostavované v pribéhu c¢asu

track A: 800 mm [track B: 600 mm I B/ + TETRA to the cabine

R

Space for future NIR
delivery 08/2022

 Hybridni linky na vice druhti odpadu:
1. sména: separovany plast

- 3D Residue

2. sména: SKO, ...

PET green

PET blue

PET clear

ALIMRIATLILIATE

K TOMRA
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Tridéni smésného komunalniho odpadu — Obecny koncept

Zakladni predpoklady:

* Znalost morfologie odpadu

Kapacita t/h, t/r

Smeénnost

Vydefinovani druht odpadu k tridéni
PoZzadavek na Cistotu sortovani

Volba filosofie linky:

* Dle aktualnich pozadavku

* Dle rozpoctu

* Linky dostavované v pribéhu c¢asu

* Hybridni linky na vice druhii odpadu:

>15 t/h

A
Unballer station

DRUM

oversize to the cabine

Product boxes

y
NIR 1 -2800 mm

fraction 80 - 340 mm (event. 50/60- 340 mm)

1. sména: separovany odpad
2. sména: SKO, ...

PET green

LDPE foils

PE

TETRA

PP

PET blue

PET clear

NIR 2 - 2800 mm + paper
Option: +/- paper,plastic
- RDF
+ plastic i
A, |
Ballistic 2D _|NIR2-2800 mm ]
£
©
o
3D
A Y l
NIR 2 - 2800 mm A/ + PET clear to the cabine N
track A: 1200 mm [track B: 800 mm | B/ + PET blue t¢ the cabine N
. A, |
NIR 3 - 1400 mm A/ + PP to the cabine
track A: 800 mm |[track B: 600 mm | B/ + (PE + TETRA) to the cabine
Space for future NIR
v - 3D Residue v N
RDF

K TOMRA
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Tridici zavody na SKO: IVAR + ROAF, Norsko

® V provozu od 2014 (ROAF) / 2018 (IVAR)

® Sortovani SKO, Pre- sorting pred ZEVO

® Kapacita 40 t/h SKO, v plné automatizovaném provozu
e Mira vytfidéni plastll 70 — 90% dle polymerd
o Cistota polymer( >95%

e Jde o prvni a druhé misto v mnozZstvi nasbiranych plast( ze vSech obci v
Norsku

FORBRENNINGSANLEGG

SORTERINGSHALL

VASKEHALL

SOMarngrandegit i Fonus bygoes 5o¢ 3 usne
hante Ut aviall vom e glaeninnes plal, motall 0 paper.

K TOMRA
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ROAF - 1. plné automaticka linka na SKO

I T
d
Intermediate
rage (line 2 off)

u

Separz padu

(e
BlJ”bI”E Vi:SItO

e
tn

Separace plastu
- 2D: PE folie
- 3D: PET, HDPE,PP

— =
* Smésné plasty +
R —— E
e Smeésny papir a obalovy karton L) SR SRS ‘Lm --------------
e gy || Separ: 1
* Kovy Zelezné a neZelezné alisticky separattor

Tridéni zelenych pytl( na bio odpad —

- —— Separace kovu
[ | | =
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CENTRALNI TRIDICI LINKA MOTALA A SVEDSKA STRATEGIE




PROJEKT VE SVEDSKU

DOSUD ZREALIZOVANE

Svensk Plastatervinning, Motala

Centralni tfidici zavod plastu
SUTCO

2018: 19 NIR

2019: 1 NIR (show room unit)

Stockholm Exergi, Brista

Pre-sorting linka pred ZEVO
SUTCO
2019: 6 NIR (mixed plastics)

SVOA, Stockholm

Pre-sorting linka pred ZEVO (spusténi 2023)
STADLER
2023: 8 NIR (mixed plastics)

Total number of incineration plants in Sweden: 37 (21 > 70 kt/a)

7 i d

PLANOVANE / TENDR

Svensk Plastatervinning, Motala

Central plastic sorting + recycling plant
Feasibility study started

2022: 4 NIR (upgrade existing line)
2022: 37 NIR (additional sorting line)
202x: xx NIR (recycling plant)

Linkdping

Pre-sorting linka pfed ZEVO
Tender in preparation
202x: 5 NIR (mixed plastics)

K TOMRA



SVENSK PLATATERVINNING, MOTALA, SWEDEN

upgrade 2022 (,,Site zero“):

* 180 kt/a plastic packaging (sep. collected + \MISW plastics) sorting plant, fully automated

e Agglomeration plant for 2D and 3D residues
e 20 AS (existing) + 35 AS (sorting plants) + 6 AS (agglomeration)
* Optional Post-sorting+ washing/recycling plant for film (and rigid PO)

PE Film

PP Film

Recovery
PO film

Recovery
3d rigids

K TOMRA

PET
bottles

PET
opaque

Recovery

PET trays

HDPE
mixed

EPS

PVC

Recovery

PO film

20



RDF PRODUKCE



RDF/SRF SORTOVANI

® Zcela tradicni segment pro optické tridéni — konecny krok tridéni odpadu v béznych automatickych zavodech

Material Sortovani: role TOMRA Treatment

Plasty

Obalova odpad . podle materialu

podle barvy
podle materialu a barvy

oopes z comecnost Materialova recyklace
Papir
Komercéni a . Podle druhu papiru
I . s— =

Kontaminovany Odstranéni ne-organickych
kompost primési

K TOMRA



RDF/SRF SORTOVANI — PRINCIP

® Zcela tradi¢ni segment pro optické tridéni — separace PVC, hliniku

Princip:
=  Vstupni material je rozprostfen na urychlovacim pasu

=  Skener identifikuje materidl, barvy a polohu kazdého

LY
.v"\

" ‘u,h~ o rn GOR o B SaVes WD Wb | Objektu
= Dojde k k odstreleni definovaného materialu pomoci
vzduchové trysky z toku materidlu

@9 Fesding of upsorted materel s =  Qdstreleny materidl skonci v separovaném boxu

€) Spektrometer scanner
€) Separation chamber

Key data Vyuziti RDF

Skener $irka: 0,6 - 2,8m ( variantné ,satellite” varianta) C(,ementérny

Kapacita: 1,5 -7 t / hour (15 t/h) Vapenky

Cistota tFidéni: 90 - 98Y% Teplarny, Elektrarny — multipalivovy kotel, fluidni kotel
Objekt velikost: >8 mm

K TOMRA
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VAN

RDF/SRF SORTO

Manualni linka (minulost):

24
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RDF/SRF SORTOVANI

Opticka linka (pritomnost):

K TOMRA



RDF ONLINE ANALYZATOR



RDF/SRF SORTOVANI

RDF Online-analyzator — Kontrola kvality RDF

Vyuziti a cil: Applicable parameter Vyhody

® Vyhfevnost
® Vlhkost ®
® % Chléru o

[

MozZnost méreni velkych vzorkd nebo dokonce celého toku materidlu
Vysledek “ONLINE”

Generovani stfedni hodnoty v pribéhu ¢asu

Neni nutné kontinualné provadét a platit za laboratorni analyzy

Nevyhody
® Nelze detekovat ¢erné PVC

— Chlorine
[ Mean[50]

Fett- und ol P
verschmutzte SRS

\‘V“
. i P h 0547
Betriebs™ g Lo i ’ \
I mittel I il ; 3 ]
g ’
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INFORMACE A REPORTY



INFORMACE A REPORTY NA WWW.TOMRA.COM

r
B8 The TOMRA Circular Economy D' X

&« C (O @& tomra.com/en/circular-economy
e Ecor\onjy Video f in ’ ° EngIISh (International)
K TOMRA Collection ‘ Food ‘ Recycling ‘ Mining | search Q|

Home ?» Circular Economy

P e e Sharethispage ¥ f in

L THE TOMRA CIRCULAR ECONOMY DIVISION

About TOMRA IMAGINE A WORLD WHERE THERE IS NO CONCEPT OF WASTE

Caeors A world where resources are kept in circulation for as long as possible, then fed back into the
system through collecting, sorting, and recycling. We want to help create that world. That's what
the circular economy is all about. That's what we are all about.

Investor Relations

Contact Us

News & Media
el e oo

Circular Economy

Advanced Mechanical Recycling

Polystyrene Recyclate
TOMRA Talks Circular Podcast
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REPORTY KE STAZENI NA WWW.TOMRA.COM

HOLISTIC RESOURCE SYSTEMS

EVIDENCE-BASED SOLUTIONS TO INCREASE RECYCLING RATES AND REDUCE

GREENHOUSE GAS EMISSIONS

eunomia &

Polska Rozszerzona
Odpowiedzialnos¢ Producenta

Opracowanie Systemu ROP dla Polski

THE ULTIMATE GUIDE TO MIXED WASTE SORTING

PRIORITIZE PLASTICRECOVERY AND RECYCLABILITY

s
7

%”/ i
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i
i
77
i
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i
77/
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RESOURCE RECOVERY PLAYBOOK

LEARN MORE ABOUT THE CIRCULAR ECONOMY: THE CHALLENGES,
OPPORTUNITIES, AND OUR PROJECTIONS FOR 2030.

30
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Dékuji za pozornost

5 TOMRA

DO o

www.tomra.com

Roman Hubalek

Area Sales Manager Czech republic and Slovakia
TOMRA Sorting s.r.o.

Dialni¢na cesta 5019/26, 903 01 Senec |
Slovakia

Roman.Hubalek@tomra.com

www.tomra.com

M (SK): +421 915 575 116

M (CZ): +420 724 606 412


https://twitter.com/TOMRARecycling
https://www.youtube.com/watch?v=_I5MxgMqIXs&list=PLF2D3B61E3A8118B2
https://www.facebook.com/TOMRA.Sorting.Recycling/
https://de.linkedin.com/company/tomra-sorting-recycling

