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Recycling stops greenhouse gase
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Workshop schedule Part Il

=  Plastic— a ingenious material
= Density test
=  Circular economy — Theory and praxis
*=  Recycling
= Recycling example Thermoplastics: Making a
synthetic fiber
=  Qutlook
= Making bioplastic by hand
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Plastic — a ingenious material

Materials
1
| 1
Metals Nonmetalls
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Ferrous Non ferrous . Urga—n
Inorganic . Natural
metals metals
IC :
[ | | | 1
Steel IRtz m:ﬁﬁ;:nd ity Organic Synthetical Herbal raw materials Animal products Synthetical
Cr:::el::ig? Light me;ﬁfy:"d it I— z.B. Granite I— z.B. Ceramics, glass I— z.B. Wood, cotton, cork I— z.B. Wools, PLA Plastics {Polymers)

Thermoplaste,

|__| Thermosets, Elastomere,
transformed natural

substances z.B. Cellulose
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Plastic — a ingenious material

Materials
Plastics (= Polymers),are Common typical properties:
synthetically manufactured, = Low density (0,9 — 1,4 g/cm?)
macromolecular, organic " Electrically insulating
materials. " Insulates against heat and cold
They can be categorized in = Corrosion resistant
different types of plastic, that = variable mechanical properties
differ in their properties. = Partly foamable and spinnable
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Experiments on the properties of plastic

=  Experiment to detect the different Material / Recyclingcode | Density [g/cm?] = [g/ml]
densities of plastic particles

PP /05 09-1,0
Polypropylene

LDPE / 04 0,915 -0,935
Polyethylene

PS /06 1,05
Polystyrene

PET /0l 1,30 - 1,32
Polyethylene terephtalate

Woater 1,0
Saturated salt solution 1,2
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Categories of plastic

Thermoplastics Thermosets | Elastomers _______

filamentous, non-cross-linked Tightly meshed, cross- Wide-meshed, cross-linked
macromolecules, often with a linked macromolecules  macromolecules
semi-crystalline structure

if heated up formable and even heated up non- even heated up non-
weldable formable and non- formable and non-
weldable weldable

N,
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Plastic applications

DER PLASTIK-KREISEL Bild: Plastikatlas 2019 5 .
Anteile verschiedener Kunststofftypen und deren Kennzeichnung mit Recyclingcodes, in Deutschland 2017 PI eaS e 9 S O l" t th e P aC I(a.gl n g baS e d
P = Polyesterfasem, 2
& & Poptetzom, - on their recycling code.
ANDERE PET verpackungen,
Koffer, CDs und Verschiedene Polyethylen- Lebensmittelflaschen
DVDs, Bekleidung, P Gﬁ) Kunststoffe (u.a. terephthalat
Seile, Fallschirme, 95 b PC, PA, PMMA,
Borsten von Zahn- F\ ?} PUR, ABS, ASA, 6% oY Plastikflaschen,
bursten, Spielzeug, Q I SAN, sonstige e 7(_2‘) Reinigungs-
Gehause von Thermoplaste) HDPE mittelbehalter,
Elektrogeraten Polyethylen Rohre fiir Gas-
hoher Dichte und Trinkwasser,
13% Haushaltswaren
Lebensmittel- 5% Stiefel,
verpackungen, &— é:\ Duschvorhange,
Styropor- PS PVC Fensterrahmen,
verpackungen, Polystyral Polyvinylchlorid Rohre, Bodenbelage,
Dammstoff Elekirokabel,
Kunstleder
Lebensmittel- Plastiktirten,
verpackungen, & 4 Frischhaltefolien,
DVD-Hiillen, PP LDPE Mallsécke, Tuben,
Innenraumverkleidungen, Polypropylen Polyethylen Milchkarton-
StoBstangen, Kindersitze niedriger Dichte beschichtungen

solaris JWS 7



solaris
Forderzentrum fir Jugend
& Umwelt gGmbH Sachsen

Plastics and their use
Where is plastic used?

How many kilogram of plastic waste are produced in the
Production of a mobile phone!?

How did the changes from the AGEC (1.1.2022) alter your
perspective for plastic in your life?

How conscious are you of plastic in your life? Did laws, such as
the recycling of textiles and shoes (since 202 1), caused changes in your
awareness with plastic waste?
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Nutzung nach Industriezweigen. Gesamtmenge 407 Millionen Tonnen. in Millionen Tonnen pro Symbol, 2015 Bild: Plastikatlas 2019
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Plastic recycling

The most important regulations of the KrWG (=Kreislaufwirtschaftsgesetz/
Circular economy Act) [EU policy 2008/98/EC - Waste Framework Directive]

The core element of the KrWG is the five-level-waste hierarchy.Accordingly, the following order of
priority applies for the waste management measures:

= Avoidance

* Preparation for reuse

= Recycling

= other recycling, in particular energetic recycling and backfilling

= Disposal
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PlaStIC I"eC)'C|Ing ESD (Education for sustainable development): economic Dimension

| recycling Chemical Recycling Solvolysis (Dissolving)
Raw materials (Macromolecules are Depolymerization
- Chemical decomposed) Pyrolysis (Cracking)
i; recycling Gasification
Plastics Mechanical recycling Sorting, sieving, density
i; -_ MeCth‘iCGI (Macromolecules remain separation. Grinding,
recycling unchanged) degranulation and e.g.
Products extrusion
Product
\ /7 -_ recycling

Waste P

- Disposal
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Plastic Recycling

Mechanical recycling of various Example: plastic recycling for the automotive industry

thermoplastics for fiber production

0% 5
FO0O %
Experiment: ,,Making” fiber out of a o PET bottle O granulating,
drinking straw (with PP or PE OO 00 o Spinning
plastic straw) oo
09 fe)
00O 6
o granulating, !
% PP waste - spinning PP-fiber
OL0O

|:> Nonwovens for e.g.insolation

solaris JWS 12



PET —plastic of the future?

In practice:

Mechanical recycling of PET, to PET Recyclate for PET Bottles (bottle-to-bottle) or for film and textile

production

Polyethylene terephthalate (PET) are a thermoplastic polymer
Great variety of uses (Foils beverage bottles, Textiles fibers)
Reversing the synthesis allows the material to be fully recycled

PET can be used for all packaging

Development of biodegradable PES fibers seems technically possible
[https://www.recyclingmagazin.de/202 1/08/30/biologisch-abbaubare-polyesterfasern-aus-rezyklat/]

Latest research over PET recycling:

https://www.swr.de/wissen/enzym-zersetzt-pet-kunststoff-in-rekordzeit- | 00.html

https://biooekonomie.de/nachrichten/neues-aus-der-biooekonomie/riesenappetit-auf-den-

kunststoff-pet
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https://www.swr.de/wissen/enzym-zersetzt-pet-kunststoff-in-rekordzeit-100.html
https://biooekonomie.de/nachrichten/neues-aus-der-biooekonomie/riesenappetit-auf-den-
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PlaStiC I’eC)'C“ng ESD: economic dimension

The disposal of plastic waste in Germany Picture: Plastikatlas 2019 £ Current situation:
;r&c;ssing of plt(:';gc waste and the reuse in plastic production, in million of tons, _ nght now there is no
e circular economy, but rather
linear disposal
Post- o
T . - New produced plastic
5,20" 215 5,20 Mil4 ,Virgin Plastic* is cheaper
Post- : ! o c
Consumer EZf;ff:; than the recycled material
waste 0,05 _ . c c
i Mechanical recycling fails
., Recycling 0.35% due to composite plastics
0,71 Recycling Energetic ety .
aboard I Recycling Wl and h|gh costs
0,09 Export IRt . .
. abroad - Chemical recycling has so
2,02 Material | 126 Inputin ,
(oM Recyclin recycling 0,90 Output 0,81 Recyclate for plastic far not been successful
yeling facilities from Recyclate production . o
enough on an industrial
* Endverbraucherabfille, die nach dem Gebrauch aus gewerblichen und haushaltsnahen Bersichen anfallen Werte fiir Darstellung gerundet
** Millverbrennung/Ersatzbrannstoffe, da nicht recycelbar *** Inklusive ca. 0,135 Millionen Tonnen Rezyklat bei Recyclern mit eigener Produktherstellung s Cal e
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Environmental impact
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Uber den gesamien Lebenazyklus von Plastik izt der Mensch tadschen Chemialien und Mikroplastik ausgesetst.

i Schadstoffe dringen uf unterschiedichen Wegen in den Karper sin

Rohstotfgewinnung & Transpart

Raffinierung & Herstellung

- Videoempfehlung: ,,Plastik in der
= Umwelt" auf youtube

Direkter Kontakt

Schadstoffer u 2 Banzol, Filchtige Organische Verbndungen
und iber 170 toxische Chemikalien in der Fracking Fissighsit

B Folgen:
des Immunsystemes, der Sinnesorgane. Leber und Niers:
Kirebs, Nervenerkaankungen, Reproduktians-und Entwick-
lungsstrungen

w2 Benzul,

Kohlenwasserstoffe und Styrcl

Magliche gesundheitiiche Folgen: Krebs, Nervenar-
krankungen, Reproduktionsstirungen. geringes Caburts-
gawicht. Augen- und Hautiritztionen

Sehadstoffe: u.2. Sciwermetalle. persistente organizche Stof-
e, Karzinogens, hormanel wirksame Substanzen, Mikroplastik
4 e F e,

von Nigren-, Nerven-, Krefzlaut- und Reproduktionssystem,
Magen-Darm-Trakt und Atsmwegen; Krebs, Disbates und
Entwickiungsstorungen

Schadstoffe-u a3 Schwermetalia, Dioxine und

Furane, Polyzyklische Aromatische Kohlenwasserstoffe.
recycelte Schadstotte

Magliche gesundheitiiche Folgen: Krebs, Nerven-
erkrankungen, Schiden an Reprotukions-, Nerven-,
Hormen- und Immunsystem

Kontakt iber die Unwelt

‘Schadstoffe: Mikropisstik (z B Refenabrieb, Textiltasem)
und toxische Aditive. Danunter persistents organische Stoffs,

Bild: Plastikatlas 20'F%™

. £

Magliche gesundheitiiche Folgen: Schaden 2n Nieren-,

Nerverr, Herz-Hrsislauf- und Reproduktionssystem, Magen-

Darmirakt und den Atemwegen; Krebs, Diabetes, Nerven-
und o

Mikroplastik  Chemikalien
Einaimung  +————

orcle Autnahme -
Hautkontakt =
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Outlook

Politics and economy Just do it yourself

Cradle to Cradle Designconcept Public drinking fountains and Refill-stations
Prof. Dr. Michael Braungart —> e.g. Chemnitzer Wasserquartier

cero-waste: Processes and systems that

Cirplus — A global marketplace
do not generate waste

for circular plastics

The first step is to stop using plastic

From 2025 in the EU: >50% of the packaging products that are only used once

waste should be recycled

From 2022, the recycling rate for plastic Experiment: Making a starch foil
packaging should increase to 63% (Topic: bioplastics)
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BNEebenbei - Plastic: Curse or blessing?
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Image sources and text sources

— Folie |: pixabay.com/Sebastian Ganso, pixabay.com/Sergei Tokmakov

— Folie I:sdg circle: - |7Ziele.de

— Folie 4: pixabay.com

— Folie 5: 17Ziele.de

— Folie 8: Plastikatlas 2019; PLASTIKATLAS | Appenzeller/Hecher/Sack CC-BY-4.0

— Folie 12: Plastikatlas 2019; PLASTIKATLAS | Appenzeller/Hecher/Sack CC-BY-4.0

— Folie 13:Plastikatlas 2019; PLASTIKATLAS | Appenzeller/Hecher/Sack CC-BY-4.0

— Folie 16: Pixabay.com/Mumtahina Rahman; pixabay.com; PLASTIKATLAS | Appenzeller/Hecher/Sack
CC-BY-4.0

— Folie 18:sdg circle — 17Ziele.de; Environment doodle vector, renewable energy concept Free Vector
created by rawpixel.com — www.freepik.com

[1] https://www.sueddeutsche.de/wirtschaft/plastik-recycling-corona-1.4973050; 10.11.2021

[2] Hochschule Magdeburg-Stendal im Auftrag der Kunststoffrecycling-Unternehmen mtm plastics GmbH,

Multiport GmbH und MultiPet GmbH (https://www.chemie.de/news/148801/co2-vermeidung-durch-

kunststoffrecycling.html; 10.11.2021)
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Contact

solaris Jugend- und Umweltwerkstitten
Neefestrafle 88b

09116 Chemnitz

Tel. +49 371 — 36 85 850

Fax +49 371 — 36 85 501

jugendwerkstaetten@solaris-fzu.de

www.jugend-und-umweltwerkstaetten.de

CHEMNITZ 0
KULTURHAUPTSTADT CU P /’."‘
EUROPAS 2025 Chemnitz/ " ®
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solaris Jugend - und
Umweltwerkstitten

Die solaris Jugend- und
Umweltwerkstitten sind eine
Einrichtung der solaris Forderzentrum
fir Jugend und Umwelt gGmbH Sachsen.

jugend@forscht

schiiler experimentieren
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