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1 19. 9. | Uvod do piredmétu, legislativa a nazvoslovi, anglicka terminologie, literatura.
2 26. 9. Sbér, identifikace tfidéni odpadu. Operace na mokré a na suché cesté (MLETI)
3 4.10. | Operace na mokré cesté (CISTENi DRTE)
4 | 11. 10. | zpracovatelské technologie v taveniné. Aditiva pro recyklaty.
5 | 18.10. | Recyklace termoplastii. Recyklace PET.
6 | 25.10. | Recyklace termosetu.
7 1. 11. | Recyklace vulkanizatu.
8 | 8. 11. | chemicka recyklace.
9 | 22. 11. | Metody termického rozkladu. Energetické vyuziti.
10 | 29. 11. | Problémy a perspektivy recyklace a likvidace polymerniho odpadu.
11 | 6. 12. | Recyklace versus biodegradace
12 | 13. 12. | Praktické pfiklady z literatury a praxe |
13 | 16. 12. | EXKURZE | (PETKA C2)
14 | 7?7. 12. | EXKURZE 11(SPALOVNA BRNO) — musime se k nékomu pfipojit, nds je malo
15 | Leden | EXKURZE i (SVITAP) - PODLE ZAJMU & moznosti
16 | Leden | EXKURZE IV (RPG Recyling) - PODLE ZAJMU & moznosti
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 ODHAD svetovych spotreb (rok 2007):
— Balena voda - 3 000 000 t
— Limonady (Soft Drinks) - 4 500 000 t
— Pivo a jiny alkohol — 1 000 000 t /MUJ ODHAD)
- JINE OBALY- 1 000 000 t (MUJ ODHAD)

e« KRATKOOBRATKOVY OBAL > stale obalu
pribyva, obaly OBVYKLE nevratneée

Vi se co s recyklatem > viakna, pasky, ...

e Fyzikalni recyklace je zviadnuta a néni
nijak zviaste nebezpecna
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RECYKLACE PET-JAKTOV

CR VLASTNE BYLO

1997 - prvni recyklacni linka na PET
lahve spustéena v SILONu, Plana nad
Luznici

2001- prvni linka na PET vyrabénou
pouze z recyklatu, tzv. ,kompaktni
linka“ spustena v SILONu, Plana nad
Luznici

2016 - TRETI tzv. ,,kompaktni linka*
spustena v SILONu, investice za 300
milionu K¢
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ROZDILY MEZI OBALY Z PET, SKLA A KOVU

Better footprint

Nnewly released life-cycle inventory of single-serving beverage
A containers concludes that PET bottles offer a better environ-

mental footprint than aluminium cans or glass bottles by using
less energy, generating less solid waste, and creating significantly
fewer greenhouse gases.
The cradle-to-grave study, conducted by Franklin Associates for PE-
TRA (PET Resin Association, US), compared total energy, solid waste
and greenhouse gas emissions per 100,000 ounces (2,835 kg) of soft
drinks packaged in typical 20-oz PET bottles, 8-0z glass bottles, or 12-
oz aluminium cans. The PET bottles showed appreciably lower num-
bers across the board. Most notable were the lower greenhouse gas
emissions, which registered 59%% less than aluminium and 77°% less

After PETRA received the preliminary LCI report on the soft drink con-
tainers, it asked Franklin to go back and recalculate its findings on the
basis of 10,000 equally sized 12-0z containers. Under this scenario,
the PET bottles still trumped aluminium or glass in terms of lower
greenhouse gas emissions and solid wastes, while total energy use
was deemed comparable for all three materials. For both analyses,
the life cycle inventory covered extraction of raw materials through
container fabrication, as well as post-consumer disposal and recy-
cling.

www.petresin.org
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PET - ROZDILY MEZI VLAKNARSKYM A
LAHVOVYM TYPEM POLYMERU

viaknarsky lahvovy
LVC pro stfiz 0,65 -0,75dl/lg « LVE 0,85 - 0,95 dl/d
LVC pro hedvabi a kord jsou . vyssi LVE >

VYSSI moznost tenci stény

HOMOPOLYMER lahve

Dlavodem jsou vysSi  KOPOLYMER

pevnosti - DEG (diethylenglykol)

Pro striz ale staci i — Kys. Izoftalova

KOPOLYMER = — .

NEKDY SE STANOVUJE | * DUVODEM JE

OBSAH DEG LEPSI CIROST
LAHVE PO
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PET versus PETG 1

PET PETG
HOMOPOLYMER . KOPOLYMER s
KOPOLYMER vysokym obsahem
— DEG (diethylenglykol) KOMONOMERU
— Kys. lzoftalova — DEG (diethylenglykol)
MA SCHOPNOST — Kys. Izoftalova
KRYSTALIZACE e
LAHVE z piedlisku * NEKRYSTALIZUJE
VLAKNA « LAHVE klasicky
FOLIE vyfukované

e Foélie koextruze
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PET versus PETG 2

PET PETG
 LAHVE maji na dné e LAHVE Kklasicky
stopu po horkém vyfukované maji
vtoku na dneé vidét

pricnou stopu po
sevrieni parizonu

e Velky obsah PETG
muze znehodnotit
recyklat pri vyrobé
viaken!

UKAZKA LAHVI
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PET versus PETG 3
JAK JE ROZLISIT?

METODA PET PETG | Nouzitelnost
na recyklacni
lince
Dsc Ma pik tani | Ma jen T, N E
T,aT,
Dost analyticky | Dost analyticky
FTI R vyuzitelnych vyuzitelnych piku, N E
piku ale pro rozliseni
od PET malo
citlivé
Dost analyticky | Nema piky k
RTG vyuzitelnych analyze N E
piku
BODOVY VTOK s
Obsluha |veone SVARVE ' ANO
DNE
10
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Miyny (granulatory) - PRO
ZOPAKOVANI

CO JSTE VIDELI:
* Vvyména nozu
zvukové izolace
noze

16. 10. 2017 RECYKLACE PLASTU A PRYZi MU PRF_ 52017

11



e Tepla voda - ohrev parou
 Prani s aditivy
 Jaka aditiva — davkovani
membranovymi €erpadly
— Povrchove aktivni latky,
— Detergent
— Odpenovac
— NaOH
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Recyklace PET — surovina a produkt >
PRIKLAD PETKA CZ

Surovina Produkt

* Polyolefiny — max. 7 %  PVC - bez detektoru
+ Lepidlo — max. 1 % neni garantovano
- Papirové etikety — max. * Papir—20 ppm

3 % * Polyolefiny — 50 ppm
* Inertni neCistoty (mimo + Lepidlo - 20 ppm

kovu) — max. 0,5 % + Vlhkost — 0,7 %
* Hlinik — max. 0,02 % + Filtrovatelnost — 100
« Zelezo — max. 0,02 % bar/hod/cm?
 PVC - bez detektoru  pH vodného vyluhu z

neni uvazovano vyprané drti - <10

16. 10. 2017 RECYKLACE PLASTU A PRYZi MU PRF_ 5 2017 13



Recyklace PET — produkt >DALSI MOZNE
UKAZATELE JAKOSTI

« Sypna hmotnost (pred a po teplotni
expozici)
* Obsah prachu (napr. Castice pod 250 um)

« Barva po teplotni expozici (napr. 150 °C
a 1 hodina)

« Jiné polymery (PS, ....)
* Jiné necistoty (drevo, pisek, ....)
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KREMELINA - filtrace praci vody

TENTO
PRIRODNI
PRODUKT SE
PRED POUZITIM

Hlavni pouziti:
- filtrace piva a vina
- antiblok ve féliich
LDPE, PP a PET

¢ 3 1 ¢
o . 3 4 5 o e
¥ i D .
e ? s \I':U'
o,
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Nakladani s vedlejSimi produkty
PRIKLAD PETKA CZ

2 ol & e Pouzitelnost
Necistoty z 1. prani | Spalovna, i kdyz je NE
(anorganika, papir, |to vihkeé
aes)
Separované Prodej
polyolefiny AN O
Filtraéni kiemelina | SKLADKA NE

Castice PET proslé
otvory v odstredivce

Skladovani (zatim)

NE (zatim)

Odtridény PET prach

Skladovani (zatim)

NE (zatim)
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Recyklace PET - technologie EREMA
Sipa and Erema demo rPET preform system

Sipa and Erema have held rPET Inline Preform system, Vacurema technology from eliminating waste. It also
an open house event at the which was previewed in Erema, which makes plastic offers 8% lighter weights
former’s headquarters at 2016. It will be in industrial recycling systems. than possible with conven-
Vittorio Veneto, Italy. This operation next year. According to the two tional injection moulding,
demonstrated the direct This technology com- firms, this offers PET proces-  while maintaining weight
processing of washed bines the Xtreme preform sors such benefits as energy ~ consistency, viscosity and
recycled PET flakes to make  production system from savings, lower logistics and colour values.

food contact grade pre- Sipa, a specialistin PET blow  process costs, by directly > www.sipa.it

forms on the world's first moulding systems, with linking the two systems and > WWw.erema.com

;.o PET fiakes (feeding sysze~ not show-)

- NENI EVAKUACE
D o B e TAVENINY!

exiermnal moisture

Zone 2:

Temperature increase : : a- } -
@ 10 190°C Patented combsination élrgkgr;(;"g':f-‘t.'gz:::nte filer with
g of vacuum reactor and -
Zone 3: single-screw extruder I ~—— INLINE SHEET
a Remova! of internal =
mosture @nd T
decontamination & ~ INLINE PREFORM
g -y Mer =
) - 1A } \— INLINE STRAPPING
R i
[: INLINE FIBRE
L ) g

17

From flakes to the end productin a single process step. How it works:



Recyklace PET - technologie AMUT a
SOREMA jako priklady

« AMUT - samostatna prezentace Power
Point

« SOREMA - samostatna prezentace
VIDEO

* Firmy v Ciné
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Recyklace PET - PROBLEMY
SOPUCASNOSTI & BUDOUCNOSTI

Barrier - BARIEROVA

= ,';e;cﬁ "' VRSTVA Z PVOH
e+ BLOKATORY
e - LAPACE KYSLIKU
launching Verian bigk  « RUKAVOVE

This was on show at
Huksy’'s stand at Drinktec ETIKETY
in 2017 in Munich in J
September, being
processed fora 17g
carbonated soft drink
application on a HyPET
HPPS fully integrated
preforrm manufacturing
system . Other features

Golivery systerm and e ?992222222222222727
highly sophisticated
controls.
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