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AGENDA

* TOMRA Sorting

Optické tfidéni plastl — sbér, pre-sorting a primarni tridéni

Optické tridéni plastli — dotridéni/docisténi material( po primarnim tridéni pred samotnou recyklaci
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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,
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T barva, tvar a poloha objektl)

@ * Precisni sortovani prostfednictvim vzduchovych trysek

* 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
g ® SHARP EYE technology

AUTOSORT® combines leading-edge features and technologies in one sorting machine. Tt atesd Sht s 1 purtect it frsmn desst
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 dlassify 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



SYSTEM SE SKLUZEM PRO FRAKCE 4-20 MM

« Spickové senzory k identifikaci objekt(i na akceleraénim pasu
* Vlysoka rychlost zpracovani informaci (material, velikost,

. . barva, tvar a poloha objektl)

@ * Precisni sortovani prostiednictvim vzduchovych trysek

* 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-flake-sorting-scheme

OPTICKE TRIDICE DROBNE FRAKCE: AUTOSORT® FLAKE, INNOSORT FLAKE

INNOSORT ¥
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 OPTICKE TRIDENI PLASTU — SBER, PRE-SORTING A

PRIMARNI TRIDENI




Automatické linky na smésny komunalni odpad a separovany odpad v CR

0Z0O OSTRAVA s.r.0., CZ

Kapacita >20 t/h SKO, ( > 65.000 t/r) nebo 5 t/h separovaného
obalového plastu ( > 10.000 t/r)
Komplexni technologie:

Rozbalikovac,

Bubnové sito,

Balisticky separator,

Separatory FE, nonFE kovdl,

Optické tfidice AUTOSORT (AS):

* 7xAS 2800 mm

*  1x AS Online analyzator
Cistota polymer: >90% PET

> 85% non-PET

Produkty: PET dle barev, HDPE, PP, TETRA PE folie, papir, RDF
Radny provoz : 4.Q. 2023

SAKO BRNO a.s., CZ
*  Kapacita 4,5 t/h separovaného obalového plastu ( > 10.000 t/r)
* Komplexni technologie:

Rozbalikovag,

Bubnové sito,

Balisticky separator,

Separatory FE, nonFE kovd,

Optické tFidice AUTOSORT (AS):

* 2x AS 2800 mm

* 2x AS 2000 mm
« (istota polymerd: >90% PET

> 85% non-PET

*  Produkty: PET dle barev, HDPE, PP, TETRA PE folie
*  Radny provoz: 2.Q. 2023




PRE-SORTING LINKA NA SKO PRED ZEVO - STOCKHOLM EXERGI/SORAB, SWEDEN

® Zahajen provoz Q4 2020
® Pre-sorting SKO pred ZEVO — vytfidi smés recyklovatelnych plastu
® Kapacita 45 t/h, pIné automaticky zavod

e Mira vytfidéni mix plast(i >80%

e Cistota mix plastd: 90-95 %

e Vyhrevnost vstupniho SKO z 11-12 MJ/kg po vytfidéni vyhrevnost
nizsi o cca 1-2 MJ/kg

® \ytridény smésny plast je pak dopraven do centralniho
regiondlniho zavodu na tridéni plast( v Motala

K TOMRA

11



Sortovani PET

Spravca zalohového systému n.o., Slovensko
Post consumer PET, 24/7, PET: 40 % Cird + 30% modra + 15% zelena + 5% mix color svétly + 10% rest
Technologie (1 linka): 2x Autosort 2800 mm
Celkovy vykon : Ucinnost: > 93% / track
Cistota PET (4-5 rGznych barev): 93-96 %  Priichodnost linky: < 4,5 t/h

K TOMRA
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Sortovani PE félie

ATF, Polsko

Linka separovaného odpadu, 24/7, Post consumer PE félie, 70-80% PE ¢ira + 20-30% PE barevna
Technologie (1 linka): Autosort Speedair 2000 mm + Autosort 2000 mm (¢ira folie) + Kabina (barevna folie)

Celkovy vykon : Uinnost 1 stroje: 80-85% Velikost vstupnich félii: 50-300mm
Cistota PE ¢ird: >98 % Prlichodnost 1 linky: 2,5 t/h pfi pouziti 2000 mm
stroju

K TOMRA
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POTREBNE ROZVINUTI SYSTEMU TRIDENI A ZVYSENI EFEKTIVITY SEPARACE V CR

Systém budouciho tfidéni odpadu v CR bude vyzadovat
1/ dominantni zaméreni se na vytridéni recyklovatelnych sloZek SKO
2/ modernizace a zkapacitnéni stavajiciho systému tridéni selektivniho sbéru (SCW)

* Vybudovani zakladni paterni sité automatickych linek, tam kde nejsou ZEVO:

Vétsi aglomerace:
Vystavba novych linek (SCW, SKO) — proces byl jiz zahajen na Moravé
Vyhledové pak zvyseni kapacit existujicich automatickych linek SCW (8 t/h)
Mensi aglomerace:
Vystavba jednoduchych presortovacich linky na SKO (vytfidi se mix plast/papir) — dotfidovani ve vétsich efektivnich linkach

Rekonstrukce stavajicich manualnich linek SCW a jejich doplnéni o opticka zarizeni

* Vybudovani linek na pre-sortovani plastu a papiru pred ZEVO (4 u aktualni ZEVO + 6-8 u planovanych ZEVO)
* Koncové regionalni centralni tridici linky ( 40-100.000 t/h SCW, 150-200.000 t/h SKO)

* Specidlni regionalni linky na papir, textil, dfevo, pripadné stavebni odpad a bioodpad
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 OPTICKE TRIDENI PLASTU — DOTRIDENI/DOCISTENI
MATERIALU PO PRIMARNIM TRIDENI PRED SAMOTNOU

RECYKLACI




FLAKE SORTING

Druhy uplatnéni:

Sortovani PET Rozvijejici se trhy: dominantni PET
Sortovani PO: separace PP/PE EU: 50% PET / 50% PO
Sortovani dle barev US: dominantné PO projekty

Bulk material:

Post Industrial

Post consumer Shredding/washing/flaking Optical sorting _
; iy ™ Flakes /
. . . . Regrind
Pre-sorting Metal
detection
and
separation

Extrusion IV grading

Optical sorting Granulation

Flakes /

Regrind

Regrind I
Thermoforming / rotomolding,
molding

Virgin
granules S
R . Finished
r.- () good




Example 1:

Input
Material
PE
% KG { ;
PE A5, 1275 KG throwglhpat Figure 3: Input material
1.5 Tlh
OTHER POLYMERS il 155 KG
BLACK (1 80 KG

throughput 0.9 Tih

PE and PP PURIFICATION :

Input
Material
PE
™ KG
PE B5% | 1275 KO "*';:HT*:“
OTHER POLYMERS | #% | 135 KG
BLACH 6% | 90KG

THNCS T
CRED - NIR
Thute 1
SIK1 mm

Epd OTHEH

POLYMERS + HLACK

INNOSART
CHEE - MR
i 2
SO0}

Epesct; THER
FOLYMERS & BLACK,

ALUTOS0ORT Flake
CHGH - NIR
Chuse 1
1200 mim
Eject: OTHER PDLYMERS MNOM PE = BLACK




Example 2:

Ko "

roughpat
25T

1750, 00

BLUE COLOUR

YELLOW COLOUR

M COLOUR

PE COLOUR PURIFICATION :
WHITE >70%

Eject MOMN WHITE

INMOSOART Hake
Chiita 4
TG
500 T
Eject: MR WHITE

WHITE
PURITY
299%
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Sortovani PE félie

SOREMA, PAPREC Francie
Post industrial PE félie, 90% PE Cira + 10% PE barevna
Technologie (2 linky): kazda linka 2x Autosort 2800 mm (Cira folie) + 1 Autosort 2000 mm (barevna folie)
Celkovy vykon : Findlni Cistota PE Cira: > 98 % Velikost vstupnich folii: 50-300mm
Finalni Cistota PE barevna: > 99 % Prichodnost 1 linky: 1,2 t/h pfi pouziti 2800 mm stroju

> 24t/

—1,2 t/h AS [NIR-VIS] [S-2800] [X-H] AS [NIR-VIS] [$-2800] [X-H]
SVB 200/25 SVB 200/25 + EM3
15% —> 6 6
l Vibrating system

AS [NIR-VIS] [S-2000] [X-H]
1,2t/h SVB 200/25 + EM3

>50mm

Y
©

AS [NIR-VIS] [$-2800] [X-H] AS [NIR-VIS] [$-2800] [X-H]
SVB 200/25 SVB 200/25 + EM3
A\ 4 A 4
o ————
— 8 PE
Vibrating system a
coloré

—Aspirat'oE m
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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
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