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Meeting report: Killer Threads! The 
environmental impact of fast fashion was the 
topic for the 2024 ECG DGL and symposium. 
Kiri Rogers summarises this event (pp 5-6), 
and there are more detailed reports by two of 
the speakers, Dr Thomas Stanton (p 10) and  
the Distinguished Guest Lecturer Dr Raquel 
Prado (pp 11-13). Sir James Bevan, formerly 
Chief Executive of the UK Environment 
Agency recounts the highlights of his career to 
Cranfield University’s Niall Marsay (pp 15-17). 
Environmental Briefs: (pp 18-23) Bence 
Solymosi discusses catalytic systems for 
removing persistent organic micropollutants. 

William James assesses Li ion battery fire 
risks, and Gemma Miller details the sources 
and pathways of textile pollution. 
Also in this issue: Stephanie Powley speaks 
about her role as an analytical chemist with 
British American Tobacco.  
There is a book review from Valerio Ferracci.  
Rowena Fletcher-Wood gives an outreach 
update.  
Pablo Campo Moreno speaks for World 
Environment Day.  
Laura Alcock has some horticultural insights, 
and we announce three upcoming meetings.  
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Interview 
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Book review 

Indoor air pollution 
Valerio Ferracci ((National Physical 
Laboratory, valerio.ferracci@npl.co.uk) 

People in developed countries spend 
approximately 90% of their time indoors, 
however, indoor air pollution is often 
overlooked relative to outdoor air quality. 
This book1 provides a comprehensive 
exploration of this issue.  
While most air quality management policies focus on 
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Meeting report 

Killer threads! Fast-Fashion’s impact on 
the environment. 
Kiri J. Rodgers (University of the West of Scotland, kiri.rodgers@uws.ac.uk)  

The Environmental Chemistry Group’s 
2024 Distinguished Guest Lecture and 
symposium, held on 18th March at 
Burlington House, focused on environmental 
concerns surrounding fast fashion – from 
the pollution problems posed by the 
overproduction of clothing to ways of 
mitigating the environmental consequences 
of textile waste. Dr Thomas Stanton, 
Professor Will Wise, and our ECG 
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methods, such as the use of deep eutectic 
solvents (DESs) and polymer beads, to 
m i n i m i z e w a t e r u s a g e a n d r e d u c e 
environmental impact.!

After a networking lunch, the conference 
continued with a presentation from our 
distinguished guest lecturer, Dr Raquel Prado 
(Ananas Anam) discussing natural Þbres and 
innovative solutions. She highlighted the 
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Report 

Outreach report 2024  
Rowena Fletcher-Wood (freelance science communicator, rowena.fletcherwood@gmail.com) 
  
In 2023, our events totalled ~170 
meaningful outreach engagements from 
~1400 festival attendees. So far in 2024, 
we have already exceeded this, with ~275 
meaningful outreach engagements at just 
two festivals where these were measured 
– ATOM Science Festival in Abingdon, 
and Dorchester Science Festival. 

But how do we measure these 
engagements? 
A fantastic measure is giving out materials. Some event 
organisers hand out stickers to each of their guests and 
count how many stickers are missing at the end of the 
event. Others use pots or bags to give out slime or other 
crafts, and again, see how many are left at the end. I 
have used a clicker before Ð but that can be hard work. 
Our Float or sink? demo (see ECG Bulletin, July 
20221and ECG Bulletin, January 20242) asks participants 
to vote on whether a plastic item will sink or ßoat, then 
we test them, usually by asking younger members of the 
audience to throw items into a giant Kilner jar, selectively 
unlidded only when we are ready to test. It is still a rough 
measure of engagement: some adults will not vote 
alongside their children, some vote without thinking, and 
inevitably the pots incur di&erent numbers of votes. If I 
bring my own children, they also insist on having a go at 
the ÒgameÓ, although by now, I am certain they have 
memorised the answers.

Why are there more this year? 
In all honesty, it could be down to the sunshine in 
Abingdon (outdoors) and rainfall at Dorchester (driving 
participants to the science tent), we cannot know for 

sure. Running fewer activities suggests improved 
engagement as one activity channelled into one game 
allows us to make accurate measurements. With 
multiple activities at a stall can result in participants only 
choosing$ one demonstration to engage with.!

But what do the votes tell us? 
In the case of our Float or sink? demo, as we have 
gathered more and more votes in subsequent years and 
at di&erent locations, we are slowly building up a dataset 
which tells us something (on a population level) about 
public knowledge of plastics.!

Analysis of around 1000 votes has revealed that people 
vote ÔßoatÕ slightly more frequently than sink (58%) Ð 
accurate to the fraction of items under scrutiny that do 
indeed ßoat. However, discerning which speciÞc object 
sinks or ßoats is harder, and voters tend to be wrong 
35% of the time. The most misleading item was a 
silicone rubber ßower, which sinks, although our voters 
are convinced otherwise. Meanwhile, a piece of nylon 
rope got a split vote (I will leave you to try that one at 
home!).!

What next? 
We will be doing more events like this in the future, and 
we always need volunteers, so please do get in touch if 
you are interested in helping us, or running outreach 
yourself Ð full descriptions of activities may be found in 
How To resources on our webs i te (h t tps : / /
www.envchemgroup.com/resources.html).$!

References
#$ !Float or Sink pilot Ð see ECG Bulletin, July 2022, p.7. !

%$ Accessible Evaluation at the BIG Event- see ECG 
Bulletin, January 2024, p.10.!
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Article 

DGL Feature: Microplastic and natural 
fibres  
Dr Thomas Stanton (Loughborough University, t.stanton@lboro.ac.uk) 

Microplastics (MPs) are one of the most 
well-known types of environmental 
pollution. A MP is any piece of plastic 
smaller than 5 mm (about the size of a 
circle on top of a Lego® block), and MPs 
come in a variety of shapes including 
beads, fragments, and fibres. These 
particles can be eaten by even the 
s m a l l e s t a n i m a l s , b l o c k i n g t h e i r 
gastrointestinal tracts. MPs are also known 
to introduce chemical pollutants to the 
environments they pollute.    
MP Þbres (e.g., polyester, nylon, acrylic) are frequently 
recorded as the most abundant particle shape in 
environmental surveys of MP pollution and are 
associated with greater toxicological e&ects than other 
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Article 

DGL Feature: The textile industry and the 
environment 
Dr Raquel Prado (Ananas Anam, raquel.prado@ananas-anam.com) 

T h e g a r m e n t i n d u s t r y h a s b e e n 
transformed in the last century. Clothing is 
no longer regarded just as a commodity for 
protection from the environment or to fulfil 
the requirements of human decency, but is 
now subject to the whims of fashion and 
therefore to be replaced as fashion 
changes. The result? In industrialised 
countries, overproduction of clothing, 
limited usage, and disposal to ever 
expanding, but scarce, landfill sites.    
A Lenzing group report stated that only 8% of textile 
waste is recycled, with a potential 92% still ending up in 
landÞll.1 As a worrying example, 59,000 tons of garments 
are disposed in the Atacama Desert every year2 and, in 
2015, Greenpeace reported that Hong Kong disposes of 
110,000 tonnes of textile products annually. 3!

In addition to the landÞll contribution, in Europe, 42% of 
used textiles are discarded annually, and 80% of that is 
incinerated with no other extended life option. 93 billion 
cubic metres of water are used for textile manufacturing, 
and 20% of global wastewater is discharged by the 
fashion industry. A primary pollutant from textiles are 
microÞbres Ð particularly microplastics. A single laundry 
of polyester clothes can discharge up to 700,000 
microÞbres, but polyester is not the only cause of 
microÞbre pollution: cellulose-derived microÞbres are 
also widely discovered in oceans due to textile 
degradation. Samples from the Galapagos had 12,300 
microplastics per cubic metre (MP/m 3) in sea water, of 
both polyester and cellulosic origin. The textile industry 
emits 121 million tons of CO 2e per year, of which 80% is 
from manufacturing, and corresponds to 10% of total 
global emissions.!

One of the primary impacts of natural Þbres is on the 
land needed. 4% of global agricultural land is used to 
produce textile precursor Þbres, mainly cotton. This does 
not seem signiÞcant, but climate change means that all 
arable land will be precious for food production, in the 
future. When examining the impacts of the textile 
industry, it is reasonable to expect that the production of 
new Þbres should be moderate and somehow reduced, 
but the reality is otherwise. As a consequence of world 
population growth, the demand on textile Þbres is 

expected to rise at an annual rate of approximately 3% 
until 20304. For 2018, the global textile industry used 
100 million tons of virgin Þbres, of which approximately 
60% were petroleum-based. 4 Production of cellulose-
derived Þbres has doubled in 10 years, from 3 million to 
6 million tonnes. This demand on natural and fabricated 
cellulosic Þbres is expected to continue to rise. The 
production of cotton, however, is not expected to meet 
this demand because of restrictions on farmland use and 
availability of irrigation water.!

Anticipating the “cellulosic fibre gap’’5 
The cellulosic Þbre gap relates to the global viscose Þbre 
output, which stood at over 5.3 million tons in 2016 and 
is still expected to grow in the future as one alternative 
to cotton. 6 The industry of petroleum-based textile Þbres 
has experienced the same trend as cellulose-derived 
Þbres, with an increase of 100% in 10 years and an 
annual production of 109 million tonnes in 2020, with 
polyesters such as polyethylene terephthalate (PET) 
most common. 2 The same line is observed in the leather 
industry, in 2020, the global leather goods market was 
sized at USD 394.12 billion and was expected to 
continue growing. 7 However, the production of synthetic 
Þbres in 2020 was a&ected by COVID-19. The pandemic 
caused a decrease in the production of every synthetic 
Þbre compared to 2019 and, as such, the industry must 
be monitored for a number of years to determine if it will 
resume the same rate of growth, or if awareness of 
climate change has had an impact on how we consume 
and manufacture.!

In countries where a collection infrastructure for 
garments is in place, the system is mainly designed to 
reuse, where the pieces are examined, separated, and 
inspected to assess the quality. Those pieces in good 
condition are sent to second-hand shops, charity shops, 
or shipped to less developed countries to be sold. Those 
in a poorer condition are shredded or used as rags. 
Recycling infrastructures are still limited, but emerging 
from laboratory to industrial scale. Some large brands 
and corporations have internal systems to recover and 
recycle their products but are mostly limited to cotton. In 
the case of leather, end-of-life options are signiÞcantly 
more limited, with waste usually disposed of in landÞll or 
incinerated.4,8 For every kilogram of virgin cotton 
displaced by second-hand clothing, ~65 kWh of 
electricity is saved, and for every kilogram of polyester, 
~90 kWh. Therefore, the reuse and recycling of donated 
clothing has a much lower environmental burden 
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compared with manufacture and sale of new clothing 
from virgin materials.9!
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How To 

Gardening: repelling pests and fertilising 
garden plants with minimal environmental 
harm 
Laura Alcock (Edwards Ltd, laura.alcock@edwardsvacuum.com)  

During the summer months, there is 
nothing more relaxing than sitting out in 
the garden during the evening sunshine – 
unless you are surrounded by biting 
insects. This is made all the more difficult 
when trying to avoid negative environmental 
impacts that can be common side-effects 
of insect repellents. This How To provides 
some suggestions for keeping gardens as 
the wonderful relaxing space they should 
be, without literally costing the earth.    

Repelling biting insects 
Nothing ruins an evening in the garden quite as much as 
a cloud of midges hovering between the patio and the 
door back into your dwelling. There are going to be bites 
and, by lunchtime tomorrow, they will be itching to the 
point of driving the victims mad!!

DEET (N,N-diethyl-meta-toluamide)-based insect 
repellent insect repellent is excellent for keeping biting 
insects away, but a&ects honeybee chemo sensing. 1 It 
can also (rarely) cause adverse skin reactions Ð 
particularly if you already have sensitive or damaged 
skin. These factors make it less desirable and human-
made repellents are generally very e&ective against most 
insects Ð whether you want them around or not.!

Choosing the right plants could drastically reduce the 
number of biting insects interrupting the pleasantries of 
your evening, whilst encouraging pollinators to further 
improve the niceties. Plants that achieve this include 
lavender, alliums (including onions), catnip, bee balm, 
marigolds, lantana, scented geraniums (e.g., Figure 1), 
ageratum (ßoss ßower), and pennyroyal.!

Lavender strongly beneÞts from cutting and regrowth. 
Bunches of lavender leaves and ßowers can be tied 
together and hung in a cool, dry area to dehydrate over 
a couple of weeks. These can then be used as a natural 
air freshener to bring fragrance indoors. !

Some varieties of lavender are also edible Ð though not 
all Ð and can be used to decorate cakes or introduce 
unusual ßavours to sweet treats. However, it is crucial to 
ensure that you know the speciÞc varieties you have 
before introducing them to your diet.!

Apart from acting as a deterrent for biting insects, many 
of these plants provide a welcome source of nectar for 
pollinators. As a result, the population and variety of 
bees, butterßies, hoverßies, moths, and other pollinators 
will likely increase in your garden, over time. In turn, 
birds (and, possibly, bats) will begin to visit where they 
may not have done so before.!

Other plants can provide kitchen ingredients whilst 
repelling biting insects. Among these are garlic, onions, 
and sage Ð which are low maintenance and easy to start 
from seed. There are also the options of mint, rosemary, 
basil, lemongrass, fennel, and thyme. !

Trimming the newer stems and leaving the older ones 
gives your garden the fragrance that keeps most biting 
insects away, whilst allowing the addition of ßavour to 
your food. Eucalyptus is also fragrant, repels biting 
insects without adverse e&ects to pollinators and can 
(with proper training) be used for medicinal purposes.!

https://doi.org/10.1007/s13592-014-0330-1
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Interview 

Interview with Environment Agency 
Former Chief Executive, Sir James Bevan 
Niall Marsay (Cranfield University, n.h.marsay@cranfield.ac.uk) 
  
From November 2015 to March 2023, Sir 
James Bevan served as Chief Executive 
of the Environment Agency (EA). His 
extensive career encompasses roles such 
as UK High Commissioner to India, Chief 
Operating Officer at the UK Foreign Office, 
and Visiting Fellow at the Center for 
International Affairs at Harvard. Within the 
Foreign and Commonwealth Office, he has 
held senior positions in Washington, Paris, 
and Brussels. Sir James holds a BA 
(Hons) in Social Anthropology from the 
University of Sussex. He received the 
Companion of the Order of St Michael and 
St George (CMG) in 2006 and was 
knighted in 2012. Additionally, he was 
granted an Honorary Doctorate by Sussex 
University in the same year.    
Do you feel like the quality of the environment has 
changed in your lifetime? 

I think some things are better, and some things are 
worse. Let's start with what's worse. I was born in 1959: 
I think thatÕs self-evidently climate is getting worse, as 
well as biodiversity, which is in a real crisis. However, in 
terms of what is better, Þrstly, we have started to clean 
up quite a lot of damage that we have done over the last 
250 years. The EA, which I used to lead, played a big 
role in cleaning up our water, soil, and air. By and large, 
all those things are better now than they were a few 
years ago in this country. I also think we now have a 
chance of successfully tackling the climate emergency, 
because we know what the problem is. We know what 
the solution is. We just need to do it. There is much more 
awareness among many people in the UK and around 
the world about the importance of the natural 
environment. That makes me optimistic that this might 
be the Þrst generation to leave the environment in a 
better state than we found it.!

In some of the recent talks. You stated yourself as an 
evidence-based optimist. Given that there's so much 
negative  news  on sewage  pollution,  emerging  
contaminants, and climate inac 

inac 
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ItÕs really good to hear that you had passion while 
you were there. 

It's hard not to. IÕve found the most inspirational thing in 
the developing countries I have worked in. All developing 
countries have a massive challenge and, in some ways, 
the challenges are bigger now than they used to be. But 
what I found in every single one of the places I lived and 
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illegally exported, and when it arrives in a third country 
isn't treated in the way we want.!

And what about the heavy industries we rely on 
abroad? 

One of the reasons that we do have a decent story to tell 
in terms of improved air, water, and soil quality is to do 
with the deindustrialisation of the UK, and development 
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ECG Environmental Brief No. 40      ECGEB No. 40 

Hidden inefficiencies: The importance of 
identifying different contributions to 
overall catalytic activity  

Bence Solymosi (University of Leeds, cmbs@leeds.ac.uk) 

There are increasing concerns about the 
adverse health effects, including  endocrine 
disruption, of persistent organic micropollutants. 
At present, industrial water treatment plants 
lack the technologies to remove these 
particular contaminants. The most common 
experimental approaches use oxidation by 
ozone or activated hydrogen peroxide, but 
these suffer from significant drawbacks, 
including high costs and the introduction of 
secondary po l lu t ion . A promis ing 
alternative is to use catalytic systems that 
require no activation, and thus maximise 
efficiency. 
In these systems, adsorption and truly catalytic 
degradation are competing processes, but the former is 
much less desirable as it is limited by adsorption 
capacity. By separating these contributions and studying 
the structure-performance relationship that governs their 
ratio, it is possible to maximise true catalytic activity, 
which ensures high long-term activity.!

Pollutants of emerging concern 
Globally, 1 in 3 people do not have access to safe 
drinking water.1 Households and the intensive industry 

and agriculture of developed countries often introduce 
persistent organic pollutants into their waste streams. 
The most common sources of these pollutants are 
pharmaceuticals, personal care products, pesticides, 
and antibiotics. 2 Most of these compounds are only 

partially removed by the seasonal bioÞlm build-up in 
water treatment plants. 3!

There is an increasing number of persistent organic 
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establish an extensive treatment plan dependant on the 
age and existing health conditions of those a&ected by 
HF exposure. Whilst adults may be involved in the 
immediate proximal emergency response, children living 
in local residential areas are potentially more susceptible 
to HF exposure and treatment may be more urgent.!

LIB fires and the extent of HF exposure 
A single LIB in an enclosed room under standard 
conditions (25 ¡C and 1 atm) will produce 10-100 ppm 
HF in the event of an explosion. Assuming 100% 
atmospheric absorption, exposure time will span one 
day.1 Yet, real-life disposal site Þres can last from months 
3 to years 4 and broadcast plume smoke containing 
dioxins and other toxic materials to local communities 
many kilometres away from the source. 3,4 Disposal sites 
could store thousands of cells, which can potentially 
generate fatal concentrations of HF in the event of a Þre. 
As global temperatures increase with climate change, 
the hotter temperatures may exacerbate the probability 
and risks of thermal runaway reactions in damaged LIB 
cells. This has grave implications for low- to middle-
income countries typically located in hot, arid 
subtropical regions that may import and dispose of 
batteries for a source of domestic income. Under-funded 
waste management programmes may Þnd thousands of 
LIB cells improperly disposed of in landÞlls that poorer 

https://doi.org/10.1080/10937404.2019.1601815
https://doi.org/10.1080/10937404.2019.1601815
https://doi.org/10.1186/2052-4374-25-17
https://doi.org/10.1186/2052-4374-25-17
https://doi.org/10.1016/j.envres.2015.06.018
https://doi.org/10.5897/AJEST2021.3008
https://doi.org/10.5897/AJEST2021.3008
https://doi.org/10.1016/j.wasman.2015.08.035
https://doi.org/10.1016/j.wasman.2015.08.035
https://doi.org/10.1016/j.est.2023.107551
https://doi.org/10.1016/j.est.2023.107551
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in their faeces. MFs causing in

https://doi.org/10.1016/j.envpol.2019.113449
https://doi.org/10.1016/j.envpol.2019.113449
https://doi.org/10.1016/j.envpol.2023.121861
https://doi.org/10.1016/j.scitotenv.2022.159317
https://doi.org/10.1016/j.scitotenv.2022.159317
https://doi.org/10.1371/journal.pone.0207033
https://doi.org/10.1021/es201811s
https://doi.org/10.1021/es201811s
https://doi.org/10.1016/j.scitotenv.2023.166854
https://doi.org/10.1016/j.scitotenv.2023.166854
https://doi.org/10.1016/j.jclepro.2023.139391
https://doi.org/10.1021/acs.est.1c03924


Royal Society of Chemistry— Environmental Chemistry Group — Bulletin — July 2024   24

Upcoming meetings

Circular Chemistry: Carbon Capture and 
Storage 
Where: The Royal Society of Chemistry, Burlington House, London, W1J 0BA 

When: 9th September 2024, 9:30-17:30  
Synopsis 
This meeting, jointly coordinated with the Applied 
Materials Interest Group, aims to provide an opportunity 
to learn about:!

( Techniques and processes in development for the 
capture and storage of carbon dioxide.!

( Uses for captured carbon and storage solutions.!

( Energy speciÞc applications and processes of carbon 
capture and storage.!

( Other natural mechanisms and potential impacts of 
carbon capture and storage.!

Registration 
Registration details tba.!

Registration includes:!

1. Attendance at the sessions!

2. Refreshments throughout the meeting!

3. Lunch and networking session.#

The Place of Chemistry in a Doughnut 
Economy 
Where: The Royal Society of Chemistry, Burlington House, London, W1J 0BA 

When: 14th October 2024, 11:00-16:30  
Synopsis 
How can we meet the needs of society while staying 
within the ecological boundaries of our planet? This ECG 
event wi l l include a discussion coming from 
ÒprovocateursÓ on this topic followed by a workshop 
engaging chemists, policymakers, community members 
and other experts.  This meeting will be run as an hybrid 
event.!

Registration 
Register here: https://tinyurl.com/ynmu9m78 

RSC members: £50 

Non-members: £70 

Student rate (members): £35 

Student rate (non-members): £55 

Online attendance: 30% off above rates. 

Air Quality in the 21st century 
Where: The Royal Society of Chemistry, Burlington House, London, W1J 0BA 

When: 9th December 2024, 10:00-17:00  
Synopsis 
Building on the success of the Monitoring Ambient Air 
conference series, this event will present an update on a 
range of relevant topics, providing a broad and up-to-
date survey of the measurement, regulatory and 
scientiÞc issues a&ecting air quality. The conference will 
be held in collaboration with DEFRAÕs Air Quality Expert 
Group (AQEG) with a number of presentations focused 
on the groupÕs recently published reports.#

Abstract Submission 
A call for abstracts will be announced in September 
2024, where we will invite delegates to present their 
latest research as either a platform presentation or as a 
poster.!

Registration 
Registration details tba. 

https://tinyurl.com/ynmu9m78

