U3A Hand Out: Week 3 (29 April 2025) Human Impacts on the Biosphere John Todd

There are two ways by which humans significantly impact the Earth’s biosphere

1. By introducing such large amounts of wastes that the natural recycling mechanisms in the biosphere
are overwhelmed: some examples include carbon dioxide, methane and nitrous oxide (we will
discuss these next week).

2. By releasing ‘artificial’ chemical compounds (i.e. not occurring naturally) that have no natural
recycling mechanisms. Some of these are very stable (i.e. do not break down) and so accumulate to
the point where they can cause significant damage. We will discuss three of these today:
chlorofluorocarbons (CFCs), microplastics and PFAS (Forever Chemicals).

We will not include the localised pollutants we release into the air and water, instead focussing on global
problems.

Chlorofluorocarbons (CFCs)

There are many CFCs, two that proved very useful are CFC-11 and CFC-12. They were cheap to
manufacture, they were not very reactive, they were not dangerous, and they had good properties for things
like providing the pressure in fly and insect spray cans (and many other types of spray can) and they were a
good substitute for the relatively dangerous ammonia used in refrigeration systems. First produced in 1928,
they gradually built up in concentration in the atmosphere.
vt 00 ogan — om0 e —ursus e [N the Upper atmosphere the UV radiation from the sun broke up
z:z s the CFCs releasing chlorine. Chlorine reacts with ozone, turning
7 it into O2. Ozone absorbs short wavelength UV. As ozone is
/ — removed this UV increases at the Earth’s surface, which is very
damaging to life on Earth. Luckily, an unexpected hole in the
/ ozone layer over the Antarctic was discovered, causing a bit of
/ panic and within a few years CFCs were banned.
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https://www.envynature.org/what-are-chlorofluorocarbons-and-how-do-they-impact-the-environment/

Microplastics

When plastic wastes degrade they don’t turn back into relatively harmless chemicals they just break into
smaller and smaller pieces of plastic. With about 350 million tonnes of new plastic produced every year
there is an absolutely huge number of tiny bits of plastic in our oceans, rivers and air. The smaller pieces can
pass through the membranes of living cells. They are accumulating everywhere: in the food we eat, the
water we drink, in every part of our bodies. It is only now that medical science is starting to see links
between these microplastics and adverse human health effects. It might prove to be a huge problem.
An academic publication focussed on plastics in the oceans (also a good over-view and not too technical)
A Global Perspective on Microplastics is available at https://doi.org/10.1029/2018JC014719

It surprises me how little political interest there is in this problem. Because we use so much plastic, it is
going to be very hard to wean ourselves off it. It doesn’t just affect humans; it is accumulating in all animals.
It will be very difficult to clean up what’s already there, let alone what we continue to produce.
Another paper you might want to have a look at talks about microplastics from tea bags.
https://www.implasticfree.com/why-you-should-switch-to-plastic-free-tea-bags/

Forever Chemicals (PFAS)

I’ve run out of space so I will just refer you to a good overview of PFAS published by the Chem Trust,
which aims — to prevent hazardous chemicals causing long-term damage to wildlife or humans. See
https://chemtrust.org/wp-content/uploads/PFAS_Brief CHEMTrust 2019.pdf



https://www.envynature.org/what-are-chlorofluorocarbons-and-how-do-they-impact-the-environment/
https://doi.org/10.1029/2018JC014719
https://www.implasticfree.com/why-you-should-switch-to-plastic-free-tea-bags/
https://chemtrust.org/wp-content/uploads/PFAS_Brief_CHEMTrust_2019.pdf

