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At the time, estimated about 4,000 extra deaths and
100,000 extra hospitalizations resulting from the 5-day
smogincidentin 1952. (left graph)

Later analysis suggests up to 12,000 extra deaths.

(graph below)

This resulted in the UK Clean Air Act of 1956
This was ‘strengthened’ in 1968
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Damaging the biosphere

 Carbon dioxide (big issue — discuss next week)
* Methane

* N,O

* Sk,

* Chlorofluorocarbons (CFCs and HCFCs)
* Microplastics
* PFAS (forever chemicals)
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Micro/Nano-Plastics

* |s this the elephant
in the ballroom?

* Micro-plastics are
everywhere

* Found in rivers, oceans, ice, ait,
food, drinks, our bodies, mothers milk,

etc. etc.
* Recent medical publications are suggesting Microplastics in sediments from four
several serious human health issues rivers in Germany. Note the diverse
associated with microplastics shapes. White arrowheads indicate
] o _ aluminium, glass and sand. (The white
* Scientific papers are also suggesting there bars represent 1 mm for scale.)

may be problems across all living things Wikipedia

* | feel like we are just at the cusp of realising
what a massive problem we have
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A Global Perspective on Microplastics
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My thoughts
The topic is very large with many
crucialimplications

Physical and chemical
composition

The smaller particles can
pass through the membrane
around living organisms
where they may accumulate
It might be as serious a threat
to human society as climate
change but there is very little
political action

The particles have a long life
in the biosphere

It look as if they do have
adverse human health
impacts

Preparing for this talk has
stimulated my interest and |
realise | must read more



A Global Perspective on Microplastics

1. Understand the complex 2. Advance available sampling and analytical methods to detect
composition of plastic products. small and diverse microplastics, and reveal their characteristics.
Weathering over time ® oo @ Weathering over time
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particle size on weathering and

3. Understand the sources and sinks of \ l / biodegradability.
plastics, and all the compartments and _ .
transport processes involved. 5. Quantify and qualify human A

Identify adverse
human health
impacts
and
adverse impacts
on other living
things

. exposure via air, water, food.

8. Recognize that microplastic

pollution is a global (international)
6. Discover the complexities of interactions with the environment issue that knows no boundaries.

7. Utilize laboratory studies to test the
toxicity of the wide variety of plastics that
exist in the environment.

9. Understand the capabilities and pitfalls of green
chemistry and bioremediation as potential solutions.

10. Implement policy to help mitigate plastic pollution.

JGR Oceans, Volume: 125, Issue: 1, First published: 06 January 2020, DOI: (10.1029/2018JC014719)




Tea bags release about 12 billion microplastic particles
W, and 3 billion nanoparticles per cup when water at 95° is added

'/ | B https://www.implasticfree.com/why-you-should-switch-to-plastic-free-tea-bags/
This web site is in the handout.

But, there are no legal requirements, so claims of plastic free need to be treated
cautiously

\.7. Lots of studies, large range of results.
= Little doubt lots of micro/nano particles released
from tea bags and plastic lined take-away paper-
cups.
But | have not read any good reviews, so absolute
numbers must be treated with caution.

What about coffee drinkers?
Published papers that | have looked at show a large

range of results but much fewer micro/nano particle
than from tea bags



https://www.implasticfree.com/why-you-should-switch-to-plastic-free-tea-bags/

per- and polyfluoroalkyl substances (PFAS)
Forever Chemicals

* Many thousands of different chemicals, in common is the
extremely strong carbon-fluorine bond. Some with half-lives of
more than 1,000 years in soil. This makes them very persistent.

* They bio-accumulate in animals, including humans — binding
themselves to proteins.

* Health impacts linked to our immune systems, reproduction,
thyroid disease, obesity, and, maybe, some cancers

* Examples of their use: non-stick frying pans, cosmetics,
waterproofing clothing, sunscreens, many common electronic
products and firefighting foams.



the ‘Forever Chemicals’

Invisible threats from persistent chemicals

This is a good report from
the Chem Trust, an EU/UK
charity trust dealing with
people’s exposure to
worrying chemicals in the
environment.

A web linkisincluded in the
handout.




Summing up
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Chemists are creating artificial compounds that serve useful tasks

in modern economies

Some are cheap and very useful and, so, are produced in large quantities
Their impacts on the environment and human health are only discovered
years after their first use

Some are very persistent and, therefore, hard to getridof
Vested interests lobby for their continued use —
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Questions/Comments
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