A pak ze to nejde!
 RIGK-G-SYSTEM

— for commercial and industrial packaging of hazardous fillers

 RIGK-SYSTEM

— for commercial and industrial packaging of non-hazardous
fillers

- PAMIRA-SYSTEM

— For pesticide packaging of the agricultural sector

« SEED-TREATMENT-PACKAGING-SYSTEM

— For seed treatment packaging of the agricultural sector

 PELLE
— For films of the agricultural sector
www.rigk.de
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Vykupované typy obalu

The fees
Reprocessing Group 2010 2011

€/t €/t
A 3565—-  355,-
R I GK) B 410,—- 410,—-
A, B — charakter nebezpecnosti ptiivodniho
Q990 obsahu
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RECYKLACE
TERMOPLASTU,
TERMOSETU A PRYZI

RNDr. Ladislav Pospisil, CSc.
pospisil@polymer.cz

7.10.2014 RECYKLACE TERMOPLASTU,
TERMOSETU A PRYZi PRF MU
A 95014


mailto:pospisil@polymer.cz

Casovy plan

Uvod do piedmétu, legislativa a nazvoslovi, anglicka terminologie, literatura.

Sbér, identifikace tridéni odpadu. Operace na suché cesté.

Recyklace — na mokré cesté

Zpracovani v taveniné a pribuzné operace

Recyklace termoplasti. Recyklace PET.

Recyklace termosetu.

Recyklace vulkanizatu.

Chemicka recyklace.

Metody termického rozkladu. Energetické vyuziti.

Problémy a perspektivy recyklace a likvidace polymerniho odpadu.

2ale|o|N|jofla|l AN |[w|Nd|=

Recyklace versus biodegradace. Praktické priklady z literatury a praxe.

12

Prakticka ukazka filtraéniho testu PETP a PE (PIB)

14

EXKURZE | (PETKA CZ2) - RECYKLACE PET

15

EXKURZE 11(SPALOVNA BRNO) - ENERGETICKE VYUZITI ODPADU
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Velké kusy — LUMPS
hmotnost az 50 kg
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Shrnuti stavu recyklované hmoty

Zameérime se nynina Hmotu mame v tomto

toto: stavu:

* Primarni recyklace plastu, « Odpad je vytridén papirt,
primarni recyklovani plastu obalt atd.

« Fyzikalni recyklace plastu, . Odpad je zkontrolovan co do
fyzikalni recyklovani plastu obsahu kovi a tyto jsou

« Technologicky plastovy odtridény
odpad « Odpad je rozdrcen a pomlet

« Prumyslovy plastovy odpad | Odpad je suchy

7.10. 2014 RECYKLACE TERMOPLASTU, 6
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Zpracovatelské technologie pracujici s drti

Vyrobkove Materialoveé

Technologicky plastovy odpad TECHNOLOGIE:
Primyslovy plastovy odpad AGLOMEROVANI

je primo vsazkou (surovinou) - EXTRUZE
pro plastikarskou SUROVINOVE ZDROJE:

technologii : - Technologicky plastovy

« Vstrikovani odpad

* Vytlacovani (desky, profily, . Pramyslovy plastovy odpad
folie, .) VYSLEDEK (PRODUKT):

 Vyfukovani nadob « AGLOMERAT

* Lisovani . GRANULAT

vedouci ke konecnému vyrobku
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1. Dry mechanical presorting

Air separator

Haa -..-:,. k*ac‘[.-n i

Crptical sorting I—q—-i Mlagnel !.-ep—aral-::rl

FET

e Heawy fraction

il

p
_i"

2. Wet mechanical preparation

Tinptate

Lighiwesighi
fractiom

Faraliel washing arnd pulping steps

"I---h- =
=

Proress water
prification

Edify Cunrernt
SSparator

=5

w
Sheedding AL
Removal of haeaww fractiban

3. Plastics processing

[ :.ggL.m-r.:'.at.n.

g

P

ﬁ Proclusct silos

=

FProdust sifos
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Zpracovatelskeé technologie pracujici s
drti

3. Plastics processing
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Aglomerat versus granulat

Aglomerat Granulat :

 CYKLACE TERMOPLASTU il
© _RMOSETUAPRYZ PRF M
A 2701 A
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Aglomerace > AGLOMERAT

« Material je ohrat (vétsinou frikci) jen na teplotu, kdy se
stane lepivym

» Pak ¢i soucasné na material pusobi tlak i vliv odstFecjivé
sily, coz vede ke vzniku a vysledkem je AGLOMERAT

AGLOMERACE se pouziva:
* Vlakna,
* Folie,
« Pasky

ANGLICKE VYRAZY
 Agglomerate — Agglomerator - Agglomeration
* Densify — Densifier - Densification
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DISKONTINUALNI aglomerator TECNOVA
Condor (material je jen minimalné nataven >
vysledek je aglomerat

CONDOR 450 CONDOR 1200
PRODUZIONE ORARIA PROJUZICNE ORATIA
HOURLY QUTPUT 450 HOURLY OUTRUT 1200
PRODUCTION HORAIRE kG PRODUCTION HORAIRE KG.
STUNDLICHE AUSTOSSLEISTUNG STUNDLICHE AUSTOSSLEISTUNG

 PRODUCCION HORARIA s PRODUCCION HORARIA
7.10. 2014 RECYKLACE TERMOPLASTU, 12
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Kontinualni aglomerator EREMA KAG (material
je jen castecne nataven > vysledek je néco
mezi aglomeratem a granulemi)

(Basic Layout)
© Edge Trim Cyclone @& Conveyor belt @ Roll feeder
1 @ Cutter/compactor @ Extruder @ Pelletising system
nis fEd @ Product
7.10. 2014 RECYKLACE TERMOPLASTU, 13
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Kontinualni aglomerator — celkovy pohled

7.10.2014 RECYKLACE TERMOPLASTU,
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Kontinualni aglomerator — popis procesu

The process

Processing takes place under continuous operation
between a rotating and a fixed compaction disc,
both discs being equipped with screw-fitted,
replaceable kneading rails. The pre-granulated
material (from 0-10 to 0-25 mm depending on type)
IS conveyed continuously from a feed silo through
the centre of the fixed disc into the processing area
by means of a feed screw. The material is rapidly
heated up by the friction against and between the
compactor discs.
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Kontinualni aglomerator —rotor a vystup hmoty
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Kontinualni aglomerator — detaily

Y
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Aglomerace viaken > napred posekat >
gilotina

e waste auto-
en placed

; m L tipping
' straps

Guillotine Cutter HGS 1507100, feed via a sterage conveyor with
suspended overhead pressing device; discharge via an inclined
conveyor belt with metal detector.

Particularly hazardous; loops formed It is possible to select smaller down Reject
when tangled fibrous material or stream equipment, operating at opti- seconds
monofil waste [{See Photo on fitle mal capacity when rubber bales and eliminatir
page| is separated manually. This lumps are pre-cut, is unavoid
danger is eliminated with a guillotine by hand. It

cutter. metal detecti
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Velké kusy mozno napred posekat >
gilotina

Reject rolls can be pre-cut in Large start-up lumps and purgings
seconds, using the guillotine cutter maybe reduced by the guillotine
eliminating the danger of injury that cutter without difficulty. The danger
is unavoidable when cutting material of manual sawing is a thing of the

by hand. It is possible to include our past.

metal detecting system in cases
where metal pieces are expected.

Complete system with pre-cutter and granulator.
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Drceni trubek a profilu

Plastic granulate from
rejects is valuable secondary
raw material.

nnnp R | | nmn _im 1 I
_ {10 g HU A
0—=p i ’ o= ggp Bif
= o 2 8 1 1|
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Systém EREMA - DRCENi & AGLOMERACE &
PODAVANI DO EXTRUDERU

TOP VIEW P

shredder
drum

. T1
0 T 3

shredder
Material under heat ; drum
and oxygen influence _ - 9/
oy
1] \“‘ !
- ! g
g
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Systém EREMA

SIDE VIEW

EPS-WASTE SHREDDER

CUTTING TOOL

MOTOR

7.10.2014

SELF-CLEANING REVERSIBLE FLOW FILTER

DOUBLE DEGASSING MOTOR

GRANULATES

Step | Step 11
- precutting - additional drying under vacuum
- crystallizing
- predrying

Automatical slider Screw intake
for material feeding under vacuum

Figure 2.25. Schematic showing the principle of operation of the Erema vacuum
shredder drum for drying and agglomerating PET waste. This additional drying under
vacuum helps to minimize hydrolytic degradation of the polyester during repro-
cessing. (Courtesy of Erema, Ansfelden/Linz, Austria.)

RECYKLACE TERMOPLASTU, 22

TERMOSETU A PRYZi PRF MU
A 95014




Jak vypada AGLOMERAT?

R il

(b)!
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Jak vypada AGLOMERAT?
(prevzato z doporuceni knihy od V. Goodship)

Figure 5.6 Film waste before and after agglomeration
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Které materialy AGLOMEROVAT a ktereé radeji ne
Aglomerovat NEAGLOMEROVAT

PENOVY POLYSTYREN

Obecné materialy, které maji

LEHCENE PLASTY NIZSi &i NiZKOU viskozitu
OBECNE taveniny

: - PROC maiji nizsi viskozitu
viakna o

Obecné materialy, které

o Ny L al

PROC neaglomerovat ??7?
« Které to napr. jsou???

viskozitu taveniny

PROC maji VYSSI
viskozitu ?7??

PROC aglomerovat??
Které to napr. jsou???
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KAM JSME NYNi DOSPELI

Toto jsme 3. Plastics processing
nepouzili

Centrifuge

‘!t-'!'-‘-"‘}u!". *-_hf..

—

Extricer

<>

BT

Toto jsme HERE
pouzili, ale v @ Product silos

E-‘,.'n-"-'f 2 )

'J:';'é_'-"." Product silos
jiném
technickém ]
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Jeste jednou schemata extruderu

SR /“’ Cers)
t\‘\‘\‘\‘\i\\l\‘\\\\\\\\\\\wi

plate

Scr‘tzw/ ; : ks FI Scrg:_w
- nose
Prevodovka I fitght < 2
Spojka I
) hzgggr Barrel heaters
7 T - ~
: rust Feed Transition [Metering ~
Gears [Couplinglyooring|  zone zone zone _|Adapter| Die
Drive ! Barrel heaters
Fneter Axialni Cooling fans
lozisko
Fig. 11.1. Basic elements of single-screw extruder.
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Hopper
Thrust
Gear Bearing
Reducer 'Feed Throat Barel vent Clamp
2 \
1
1 NG i
| : s
Dri 1
Bl:: —J';f / /
3 Heater/Coolers Screw
8 S
H Base
Drive Motor
0 0 - A » OP| A



F|Itrace tavenlny je kllcova operace!

Kontinualni
filtrace > po
ucpani se
posune ¢isty kus
do proudu
taveniny

7.10.2014

Diskontinualni filtrace > po
ucpani se vyjme a da do
odpadu
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Filtrace taveniny je klicova operace!

3|4

Micron |[Porosity Number of pores

Retention

pm % cm? inch?

500 73 180 1146
500 68 140 959
400 69 250 507
400 69 210 1395
315 68 320 2432
315 68 310 2021
250 68 600 3837
200 69 947 6108
160 69 1479 9543
125 68 2379 41290

100 69 3764 24282
i5 69 6400 39377
63 68 9426 60812
42 61 16438 | 106042
25 59 40000 | 258064

75-80 59 2480 16 000
56-63 60 3 880 25000

36-45 | 55 | 9920 | 64000
28-32 | 56 | 37200 | 240000

Wire cloth extruder screen with five 22-24 | 45 | 55800 | 360000
layers 20-24 | 51 | 25390 | 163800
15-18 41 71610 | 462000

7.10. 2014 RECYKLACE TERMOPLA 16-17 60 67700 | 436800
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Filtrace taveniny je klicova operace!

Materialy pro filtraci Vyjadiovani velikosti
tavenin plastu otvort
Papir? Evropsky systém
Sklenéna frita? Mikrometry otvort a
Plastové vlakno? prumér dratu (pokud je

Kovové vlakno (drat)? Ctvercovy otvor)

_ Material? Americky systém
— Vazba? Mesh = pocet ofvoru na
. Utek palec (cca. 2,54 cm)
* Osnova Ukazat tabulku
7.10. 2014 RECYKLACE TERMOPLASTU, 31
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Proc€ vilastnée filtrujeme taveniny?

* Necistota = heterogenita > zdroj mozné
poruchy ve vyrobe (vlakna, folie, pasky atd.)

* Necistota = heterogenita > zdroj mozné vady
(selhani) vyrobku

* Necistota = heterogenita > vady esteticke

* Necistota = heterogenita > mozné snizeni
prodejnosti vyrobku

* Necistota > zdroj moznych hygienickych
problému

7.10.2014 RECYKLACE TERMOPLASTU,
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Konstrukce diskontinualniho filtru
taveniny

- LAMAC (Breaker Plate)- dérovana tlakové
odolna silna deska

* Podlozni tkanina (vetsi otvory, napr. 100 - 200
um) — musi zabranit protrzeni filtracni tkaniny

« Vlastni filtracni tkanina (malé otvory, napr. 30
- 80 um)

* Kryci tkanina (vetsi otvory, napr. 200 - 400 um)
— nesmi branit prutoku taveniny, ale zachycovat
velké necistoty
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SMER TOKU
TAVENINY

I Kryci tkanina (sito) I
| FILTRACNI tkanina (sito) |

(prevzato z doporuceni knihy

I Podlozni tkanina (sito) I

LAMAC

Figure 6.3 Breaker plate

LAMAC
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KAZDY diskontinualni filtr taveniny se
jednou ucpe, a co pak?

Filtry bez zpetného Filtry se zpetnym
proplachu proplachem (Back
- Demontazni systém Flush Systéem)
. Soupatkovy systém
« Karuselovy systém

7.10.2014 RECYKLACE TERMOPLASTU,
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Filtry bez zpétného proplachu

Soupatkovy systém s jen Soupatkovy systém s
s jednim filtrem dvéma filtry vedle sebe

30 model of a screen changer for continuous operation
type KHS-Y in production position. The main feature is
a continuous production with only one screen bolt.
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Soupatkovy systém s dvéma filtry pod
sebou

Vyhodou je vetsi

Foto — filtry vedle sebe

3D model of a continuous screen changer
type LK-SWE in screen change position
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FILTR SE | —
ZPETNYM | BRTRS <P ron
I 1 [ Risd L") L NV E pISEom
PROPLACHEM D T o Smér toku
- SCHEMA [—ﬁ = ) taveniny
' = ¥
1 | t 1]
Ersalkar plats Scrasn relsinar
Scroans
M
Filtroian Backfusah
both screans sorean B
Proplach
Proplach _ sita B
sita A Function of the universal backflushing device
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FILTR SE ZPETNYM PROPLACHEM -
KDE JE NEJVETSI NEBEZPECI
PORUCHY (podle viastni zkusenosti)
* Drevene trisky —
— zabodnou se do filtru a nejdou taveninou
vytlacCit ven
— Pri velkém tlaku se protlaci filtrem a
vysledkem je prutok taveniny bez filtrace
* Vyrobky z celulozy (papir, bavinéena tkanina)

— Pokryji plochu, zakotvi se v ni a nejdou
taveninou vytlacit ven
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Karuselovy systém 1

1 Extremely fine filtration 4 Almost completely 7 High throughput with low
unrestricted filter surface pressure drop.

2 Re-usable filter elements available.

3 Simple handling — the filter 5 Compact design

elements are easily changed
6 Narrow dwell time spectrum
in filter (no “dead spots”)
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Karuselovy systém 2

RECYKLACE TERMOPLASTU,

TERMOSETU A PRYZi PRF MU
A 95014

41



Priklady pouziti recyklatu

Meésto Brno nabizi

KOMPOSTOVANI

7.10.2014

BUIURIWDI

SC 34097685

dotované kompostery

Statutarni mésto Brno v ram-
ci udrZitelnosti projektu MINI-
WASTE realizuje prodej kompo-
stérd. Od tnora tohoto reku mo-
hou obéané mésta Brna kupo-
vat dotované kompostéry. Brno
je svym obyvatelim nabizi za
poloviéni cenu. Chce toliZ snizo-
val mnozstvi bicodpadu.

Nabidku koupil si kompostér
za niz&i cenu wyuzilo jiz pfes
dvésté obcani. Na interneto-
vych strankach www.miniwas-
te.cz vypinili webovy formular.
Na té samé adrese zjistili, kdy
se kona $koleni. Zuc¢astnili se ho
a dozvédéli se tam, jak se svym
kompostérem maji spravné na-
kladat. Po absolvovani Skole-
ni, které probéhlo v arealu br-
nénské spalovny, zaplatili v ho-
tovosti 790 korun za kompostér
© objemu 400 litrh a odvezli si
ho domd.

Zadat o zbyvajicich 300 do-
tovanych kompostérd muize
jen fyzickd osoba starsi osm-
nacti let, kterd ma hladeny tr-
valy pobyt ve mésté Brné. A to
budlo formou vyse zminéného
webového formulafe, nebo te-
lefonicky prostfednictvim Od-
boru Zivotniho prostiedi Ma-
gistratu mésta Brna na ¢isle
542 174 552. Obdrzenou nado-
bu pak musi umistit u nemovi-
tosli v Brné.

RECYKLACE TERMOPLASTU,

TERMOSETU A PRYZi PRF MU

A 2701 A

Kompostovani  pfispiva
k ochrané Zivotniho prostie-
di. Snizuje se toliz mnoz-
stvi svazeného komunal-
niho odpadu a souéasné
vznikd organické hnojivo.
To se muze vyuZit na za-
hradé nebo i do kvélina-
&u. V koneéném duisledku
napomaha kompostovani
i ke snizovani emisi skleni-
kovych plynd, proloze pfi proce-
su dochazi k ukladani vazaného
uhliku do pldy.
Odbor Zivotniho prostiedf
Magistratu mésta Brna

1 Kompostér K400 - objem
400 litrti, vyska 82 em, rozmé-
ry zakladny 82x82 cm, barva
zelend, hmotnost 12,5 kg
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Priklady pouziti recyklatu
firma JELINEK TRADING

vstrikovani ve Vrbne pod Pradedem

1663 KE 4
400 litra™ 5

VSECHN

1179 K¢

o5t 350 litr " 650 litrel

RSLJPOSTERY NYNi S DOPRAVOU ZDARMA!

ProcC je asi takovy cenovy rozdil?

7.10.2014
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