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“The away myth” Waste does not exist: there is only post-trash.

There is no such thing as ‘away’. When we Hopf et al. SciDev.Net, 22 April 2019

throw anything away it must go somewhere. https://www.scidev.net/global/environment/opinion/waste-does-not-exist-
Leonard & Conrad. The Story of Stuff, 2010 there-is-only-post-trash. html
https://epdf.pub/the-story-of-stuff.html Ending the time of waste: Clean up, catch up, smarten up.

Matlin et al. Angle Journal, 1 November 2019
http://anglejournal.com/article/2019-11-ending-the-time-of-waste-clean-up-
catch-up-smarten-up/

@trategies to reduce/ eIiminata
waste
» 3R models / waste hierarchies
reduce, reuse, recycle
* circular economy
 cradle-to-cradle

+ ‘zero waste’
/ - I /

/ Negative effects \ o _ _
n Damage to phySicaI & @glrlljt(;'ebunng ChemIStI’y Strategleh

ecological environments &
human health

» Waste of materials

= Depletion of usable resource

\stocks /

Waste as —/ Wasteas

resource

valueless

» Green & sustainable chemistry

= Circular chemistry

<€ Systems thinking >
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https://epdf.pub/the-story-of-stuff.html
https://www.scidev.net/global/environment/opinion/waste-does-not-exist-there-is-only-post-trash.html
http://anglejournal.com/article/2019-11-ending-the-time-of-waste-clean-up-catch-up-smarten-up/

The chemical sciences have been central to global progress and will be essential to meeting

oncoming global challenges — especially sustainable development — with ‘one-world’ chemistry

Matlin, Mehta, Hopf, Krief. ‘One-world’ chemistry and systems thinking. Nature Chemistry 2016, 8, 393-6
https://doi.org/10.1038/nchem.2498

‘One-world’ chemistry Requires:
» Cross-disciplinary approaches
« Systems thinking (ST) — “one of five key competencies for a

sustainable future”
Wiek, Withycombe, Redman. Sustain Sci 2011, 6, 203-218
https://doi.org/10.1007/s11625-011-0132-6

> ability to understand and interpret complex systems
" |nterconnections
= dynamic behaviour
= systems-level properties emerge from interactions
between the system’s parts — the whole is greater than the
www.iocd.org/OWC/intro.shtml sum of the parts

» Sustainability emerges as a system property and is not

% merely a property of individual elements of systems
Ceschin & Gaziulusoy. Design Studies 2016, 47, 118-163
https://doi.org/10.1016/].destud.2016.09.002

Chemists for Sustainability


https://doi.org/10.1038/nchem.2498
https://doi.org/10.1007/s11625-011-0132-6
https://doi.org/10.1016/j.destud.2016.09.002
http://www.iocd.org/OWC/intro.shtml
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STICE outputs

« Journal of Chemical Education 2019, vol 96: Special Themed Issue
Reimagining Chemistry Education: Systems Thinking and Green and EHEMIEM'[U"[:AT"]N
Sustainable Chemistry Reimogen iitry Edaaon

Systems Tl'ﬁnlun%h“3 nd Gréen .
https://pubs.acs.org/toc/jceda8/96/12 and SustAiabig Uhduistry )N

Special Issue \"ﬁ

« Development of a new visualization tool to assist in teaching, w4 | . )/*
learning and practicing ST in chemistry (99 ”’f’
Systems-Oriented Concept Map Extension SOCME .

Mahaffy, Matlin, Holme, MacKellar. Nature Sustainability 2019, 2, 362-370
https://rdcu.be/bBCMs

Aubrecht, Dori, Holme, Lavi, Matlin, Orgill, Skaza-Acosta. J Chem Educ 2019, 96, 2888-2900
https://pubs.acs.org/doi/10.1021/acs.jchemed.9b00314



https://pubs.acs.org/toc/jceda8/96/12
https://rdcu.be/bBCMs
https://pubs.acs.org/doi/10.1021/acs.jchemed.9b00314

Material Circularity and the Role of the Chemical Sciences
as an Enabler of a Sustainable Post-Trash Age

Stephen A. Matlin, Goverdhan Mehta, Henning Hopf, Alain Krief, Lisa Kel3ler, Klaus Kimmerer
Sustainable Chemistry and Pharmacy 2020, 17, 100312, https://doi.org/10.1016/j.scp.2020.100312

Case studies
1. Aluminium
« One of the most extensively recycled manufactured materials in the world: c. 75% of all aluminium
ever produced is currently in use

2. Plastics
« Complex materials: synthetic polymers, often with additives
« Only c. 12% of plastic manufactured are recycled

3. Textiles
« Very complex materials: combination of natural fibres and synthetic polymers, often with many
additives

« Account for 10% of global carbon emissions
 Low levels of recycling: most ends up in landfill


https://doi.org/10.1016/j.scp.2020.100312
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Key Facts - Textile Industry

* Global fibre production in 2018 totalled 111 million tonnes

63% of fibres derived from petrochemicals (e.g. polyester,
polyamide)

37% natural fibres
26% cotton
11% other e.g. silk, wool, flax

 cotton production provides income for more than 250 million people
worldwide and employs almost 7% of all labor in developing countries



Sustainability Challenges in the Textile Sector
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Post-consumer textiles: A resource and environmental burden

Textile Waste within the EU [in %]

m Collected and sorted for reuse

= Recycling

® |ncineration

= Landfilling
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