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Report 

Chairôs Report for 2023 
Rowena Fletcher-Wood (freelance science communicator, rowena.fletcherwood@gmail.com) 

 

Whilst our event numbers and attendances 
continue to fluctuate year-on-year, in 2023, 
we saw a return to pre-pandemic event 
numbers and attendances, due to our two 
f lagship events,  # Env Chem 2023 : 
Chemistry of the Whole Environment 
and the Distinguished Guest Lecture, 
and to a number of outreach activities, 
which always draw large audiences. We 
have also been working on the Groupôs 
website and Bulletin referencing style to 
make them consistent with RSC branding, 
and their accessibility. 

We have had fewer committee changes in the last year, 

with no new recruits, and just two goodbyes: to Dr Irene 

OôCallaghan (University College Cork), who contributed 

to Bulletin editing, and David Owen, Briefs co-ordinator 

and Environment, Sustainability and Energy Community 

(ESEC) representative (pictured). David retired from the 

committee  in  September  after  a  motor 

neuron disease diagnosis, and sadly 

died in November 2023. As a friend as 

well as a fellow volunteer, he will be 

greatly missed. Always engaged with 

environmental chemistry to the last, 

one of Davidôs articles appears in this 

Bulletin edition (pp. 6-8). You can also 

read about his career in his ECG 

Interview (July 2022, p. 3 https:// 

www.envchemgroup.com/david - 

owen.html). 

In March 2024, we will be seeing some 

further committee changes,  as Dr 

Valerio Ferracci retires  as  treasurer, 

and I step down as Chair. However, I 

continue  to  represent  the  ECG  both on 

the committee and as an elected member of the RSC 

Members Community Board, who oversee RSC Interest 

Groups and RSC local sections. 

In 2023, the committee organised eleven events, 

including our two flagship events #EnvChem2023: 

Chemistry of the Whole Environment, Glasgow and 

hybrid, 1st-2nd June (see July 2023 p. 14), and 

Distinguished Guest Lecture Water, water,  everywhere 

- is it still safe to drink? The pollution impact on water 

quality, 22nd May 2023, hosting Professor Barbara 

Kasprzyk-Hordern as the Distinguished Guest (see July 

2023 p. 10). 

The postponed State of the Art in the Analysis of 

Complex Environmental Matrices was held as a series 

of four 90-minute lunchtime webinars on 9th, 23rd 

January and 6th, 20th February (see July 2023 p. 7). 

Symiah Barnett (Loughborough University) also ran her 

RSC outreach grant-funded event Become a Chemist for 

a Day at Reading University on 3rd April (see July   2023 

p. 9), and gave a pollution awareness webinar for World 

Environment Day, 5th June, at Edwards Ltd (see p. 9). 

Niall Marsay led a team of volunteers to two outreach 

events: ATOM in Abingdon and IF Oxford, where we 

performed public demonstrations such as the smoking 

ocean acidification (see July 2019 p. 22) and hands-on 

family-friendly science activities. In addition, I 

showcased our evaluation outreach activity Float  or 

Sink? at the British Interactive Group (BIG) Event 28th 

July (see p. 10). 

Our events totalled: 

ω 185 in-person attendees (excluding outreach) 

ω 215 online attendees 
ω ~170 meaningful outreach engagements (and ~1400 

festival attendees) 

ω39 oral presentations 

ω1 round table discussion 

ω22 posters 

Our website has also seen a good 

number of visits. We saw more than 

11,300 unique visits January-October 

2023, and over 15,000 page views. 

Analytics show that most (~89%) of 

viewers   come   through   Google. With 

158 views, our Environmental Briefs 

steal the lead for most visited web 

page, followed by the 2007 article on 

climate change, methane and ozone 

(https://www.envchemgroup.com/ 

c l ima te -change -me tha n e -and -  

ozone.html),  which  was  most  popular 

last year. 

We also announce the creation of a new ECG website. 

Symiah Barnett has redesigned the existing site to make 

it look more consistent with the parent Royal Society of 

Chemistry website. Our new website is found at rsc- 

ecg.com, whilst legacy pages have been retained at 

envchemgroup.com. In particular, you can find historic 

ECG Newsletters and ECG Bulletins from 1995 at 

https://www.envchemgroup.com/pdf-bulletins.html. The 

new look is part of our drive to  create  consistent 

branding and, hopefully, more accessible Bulletin 

publications. You may also have noticed a move towards 

RSC formatting and referencing style (https:// 

edu.rsc.org/download?ac=522463), present in the last 

two ECG Bulletins. Work is still progressing in this area. 
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Interview 

The ECG Interview: Dr Kiri Rodgers 
(University of the West of Scotland, kiri.rodgers@uws.ac.uk ) 

 

Kiri completed her PhD degree in 

environmental geochemistry at the 

University of the West of Scotland in 2017. 

Since then, Kiri has been a postdoc, R&D 

tax specialist, research fellow, and now a 

lecturer in environmental science. Her 

research started with steel waste 

characterisation and remediation, and 

now she focuses on environmental 

antimicrobial resistance. 

What inspired you to become a 
scientist? I wanted a job that 

challenged me and was never boring. 

Growing up, I was obsessed with CSI, the 

excitement of different crimes and amazing 

science that answered all their questions! 

This led to analytical chemistry at the 

University of Plymouth. 

How did you come to 
specialise in environmental 
geochemistry? D ur ing  my 

undergraduate degree,  we were exposed 

to a wealth of different applications and 

research. I was lucky, and worked with Dr 

Miranda   Keith-Roach,   looking   at    the 

immobilisation   and/or   remediation   of 

environmental radionuclides. This project highlighted the 

importance of caring for the environment, but also fixing 

the damage we have already caused. That was it, I was 

hooked! I graduated around the time of the Fukushima 

nuclear disaster, and that solidified my interest in tackling 

environmental problems. I worked for the environment 

protection agency (EPA), but then a PhD on mitigating 

environmental impacts of steel waste pollution came up. 

This study opened my eyes to industry, as well as 

environmental and scientific techniques that could be used 

to tackle environmental questions. This led to geochemistry 

postdocs tackling antimicrobial resistance, making me an 

interdisciplinary scientist, and letting me travel and explore 

the world. 

Could you describe your current job? I 

am now the programme leader of a brand-new Applied 

Environment  Science  and  Sustainability  course  at  the 

University of the West of Scotland. This role allows  me 

to teach the next generation key environmental science 

concepts to tackle global threats. My research includes 

antimicrobial resistance and impacts of climate  change. 

What advice would you give to anyone 
considering a career in environmental 

chemistry? Fol low  what   interests  you! 

Environmental chemistry is the basis of a broad range of 

career options and disciplines, whether you  want  to 

work in the field, lab, oŶce, industry or politics. Also 

explore diũerent areas; I have worked for the EPA in both 

industrial  and  research  laboratories, and 

for a corporate company. Some 

positions seemed like a step back, but 

every role contributed to the researcher 

and academic I am today. 

What are some of the challenges 
facing the environmental 
chemistry community? Action! It is 

easy to talk about problems and 

solutions, but implementing change is 

the real challenge. We as scientists need 

to focus our eũorts on networking with 

people who can implement change. 

What is the most rewarding 
aspect of your career so far? 

There are two contrasting moments in my career to date: 

1. Since finding my niche area of research, ñrole of the 

environment on the prevalence of antimicrobial 

resistanceò, I have worked with stakeholders to 

influence policy in India. This is working progress, 

but itôs great to see research influencing change. 

2. At a science festival, I witnessed primary school 

children educating their parents on  recycling  and 

not using glitter. The next generation leading  the 

way for environmental change! 

If you werenôt a scientist what would 
you do? I canôt imagine myself in any other role; 

however, I believe I would be working in politics to 

implement change. 

And what do you do when you are not 
working? Going on hill walks with my  precious 

puppy, Lola. My dog is my  world! 
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Book review 

Transition towards a 
sustainable biobased 
economy 
Laura Alcock (Edwards Ltd, 
laura.alcock@edwardsvacuum.com) 

 
This book, by two leading experts in green 

chemistry and the green economy, Morone 

and Clark, analyses the sustainability 

impact of transitioning from fossil-based to 

biobased products, primarily (though not 

exclusively) from an environmental 

perspective. 

The opening sentence of the introduction to Transition 

Towards a Sustainable Biobased Economy states that 

ñEurope is confronted by the depletion of natural 

resources due to, among other issues, their 

unsustainable use, increased global competitiveness, 

the global population growth rate, and other challenging 

environmental and economic issuesò. This stark 

statement sets the precedent upon which the need for 

transitioning to a more sustainable production  economy 

is further explored and is reinforced with the suggestion 

that biobased products oũer an opportunity to utilise 

more renewable resources to meet industrial needs. The 

authors explore multiple renewable resources as well as 

a substantial number of potential applications for each in 

industry. 

The book provides a ñscientifically based harmonised 

approach for environmental, social and economic 

sustainability assessmentsò, highlighting that techno- 

economic uncertainty can be reduced by  internal cost 

and benefit analysis, whilst environmental and social 

uncertainty are addressed through assessing external 

costs and benefits. With this information, tools can be 

defined for reducing market and policy uncertainty and 

encourage uptake of biobased products. It is not until 

reaching sections 1.3 and 1.4 that the bookôs objectives 

are more clearly outlined, providing explanations for the 

jargon used in earlier sections. There is then a clear 

outline of each chapter set out and the uncertainty 

domains of analysis and impact for each. 

Chapter 2 identifies the disproportion in available 

literature primarily in favour of biofuels, rather than other 

biobased products. It then goes on to analyse the 

comparative sustainability of various renewable 

resources as feedstocks up to their entry into the factory 

where they are processed to become raw materials for 

bioproduct manufacture. The chapter draws attention to 

the  fact  that  environmental  impact  is  not  limited      to 

 
 
 

 

 
greenhouse gas emissions and carbon footprint, 

meaning that further aspects must be considered when 

assessing sustainability. Chapter 3 assesses the 

environmental impact of the final product after the raw 

material has been processed for its application. 

Chapter 4 challenges the concept that economic growth 

should not be dependent on the use of resources, nor 

resource use directly correlate to a negative 

environmental impact. It goes on to analyse the techno- 

economic eŶciency of biobased products and the 

manufacture routes from raw materials to produce them. 

Chapter 5 then presents an analysis of the market 

dynamics to identify sustainability criteria which can be 

easily understood by all consumers looking to 

understand and improve their sustainability. Chapter 6 

assesses the social life cycle of the products to 

determine the impacts on human health and provide 

indicators for use by policymakers seeking to transition 

towards a biobased economy. 

Chapter 7 considers the interesting instances,  where 

land use change may produce a negative result in order 

to meet the resource demand for biobased products as 

the economy expands. The environmental and social 

impacts of this are considered and compared. Finally, it 

provides a risk management method to mitigate the 

negative impacts of this growth. 

This book provided a new and somewhat refreshing lens 

to review the sustainability of renewable resources and 

the methods through which they are utilised to 

manufacture alternative products to fossil fuels. Errors in 

grammar disrupt the flow and readability of the text, but 

the book is an interesting and insightful one, providing 

an excellent source of information to anyone looking to 

understand the impact of biobased products and how to 

move towards an economy reliant on them. 

 

References 

Transition Towards a Sustainable Biobased Economy, ed. 

P. Morone and J. H. Clark, Royal Society of Chemistry, 

Cambridge, 2020. ISBN 978-1-78801-591-2. 
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Interview 

Porous liquids: An interview with 
Professor Stuart James 
Rowena Fletcher-Wood (freelance, rowena.fletcherwood@gmail.com) and David 
Owen (TreatChem Ltd, david.owen@treatchem.co.uk) 

 

In July 2023, Dr Rowena Fletcher-Wood 

and David Owen of the ECG interviewed 

Professor Stuart James, Queen's 

University, Belfast about his work on 

porous liquid technologies. This new 

technology has recently emerged at the 

forefront of separation materials which 

have applications in green chemistry. 

Concept 

Can you start by outlining how you first developed 

the concept of porous liquids? 

I came up with the concept of 

porous liquids in 2007. I co- 

f ounded  Por ous L i qu id  

Technologies to spin out this 

technology in 2017 and 

implement greener, more 

sustainable processes. 

This followed an initial spin-out 

in mechanical chemistry. I  have 

a strong interest in solvent-free chemical syntheses. 

People use solvents, but instead, you can simply grind 

solids together and get reactions to go. It seems very 

primitive, it seems like it shouldn't work, but actually, it 

can work very well. 

What started as curiosity became a spin-out company 

(then called Morph Technologies). Now, the area of 

mechanical chemistry has boomed over the last  20 

years. 

Is that where the goal of all your work lies, in green 

and sustainable chemistry? 

It has become that way, I think largely because of global 

drivers. Maybe it takes a bit of a crisis, for example, the 

need for sustainability, to make people rethink the ways 

we are doing things. Then we transition to new 

technologies. My personal driver was inventing 

something new; a new idea, a new technology, 

something that had never been done before. But 

inevitably, you start to think, how could we apply this to 

something usefully? 

Technology 

Can you tell us more about how porous liquid 

technology works? 

Imagine a gas dissolving in a liquid, that could be, for 

example, carbon dioxide from the air dissolving in   water, 

there is a limit to how much gas can dissolve in that 

liquid. But what causes that limit? One factor is that if a 

gas molecule dissolves in a liquid, the liquid molecules 

have to get out of the way. You have to separate the 

liquid molecules, and ones such as water stick together 

very strongly through hydrogen bonds. 

So, what happens if you make holes in the liquid? The 

gas molecules donôt have much work to do. They don't 

have to separate the liquid molecules anymore; the holes 

are already there. The gas can dissolve in the  liquid 

much more easily and you can get much more gas into 

the liquid. 

That's what we call a porous 

liquid, a liquid with permanent 

holes. Each hole is microscopic: 

about the size of a gas 

molecule. They're not bubbles; 

they are far too small to   see. 

D i s s o l u t i o n i s t h e n 

enthalpically driven. 

We have increased the solubility 

of the gas, and so changed the thermodynamics. Empty 

porous liquids contain naked surfaces, which are 

thermodynamically unfavourable in terms of ɲH.  Binding 

a gas molecule to the walls of the hole through dipole 

dipole interactions is exothermic, giving a more negative 

Gibbs free energy. 

How do you introduce holes to liquids? 

We have discovered various ways to create these holes. 

When we first proposed the idea of porous liquids, we 

built organic cages called metal organic frameworks 

(MOFs) that could be suspended in a solvent. It was a 

proof of principle experiment, and it  worked. 

This was, however, a very time-consuming process, it 

would take about six months to make 1 ml of porous 

liquids. But if we were going to ever apply this, we 

realised this approach would never work. It was far too 

expensive. 

Instead, we discovered that a very simple approach was 

to disperse a zeolite in a liquid with molecules too big to 

fit in the zeolite pores, creating something that looks like 

milk. If the dispersion was stable enough, it could last for 

a few hours, days, weeks, or months. This is very 

economical, and it's surprising no one's done it  before! 
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There  are  also  potential  applications 
in the hydrocarbon industry, such as 
separating   ethane   and   ethene, 
(ethylene). This is done on a massive 
scale worldwide 

 

 

Choice of materials 

What makes zeolites attractive for porous liquid 

syntheses? 

A number of elements. On the one hand, they  are 

already produced on huge scales, and there is literature 

and knowledge to draw upon. Also, zeolites are 

chemically and thermally stable, which means we don't 

have to worry about degradation. 

What liquids do you suspend the zeolites in? 

We suspend them in something, massively available, 

such as polyethylene glycol, which is extremely cheap. 

In addition, its derivatives are already used to separate 

CO2 from hydrocarbons. This solvent dissolves a 

substantial amount of CO2 and is soluble in 

hydrocarbons. Both the zeolite and solvent are now CO2 

selective, boosting the CO2 carrying capacity by a factor 

of 2 or 3, and, fortunately, the pores of the zeolite are too 

small to let the solvent into. 

However, in our porous liquids, most of the gas 

dissolution   capacity   comes 

from the solid, which means 

you don't necessarily have to 

stick with common, ordinary 

solvents. We have found we can 

use silicones, like polydimethyl 

silicone (PDMS), which is a 

terrible solvent for most gases. 

However, it is cheap, inert, and 

hydrophobic.   We   have  been 

working on water-based liquids as well. 

Applications 

Can you give us some examples of key separation 

possibilities? 

Let's say the holes are about the size of  a  carbon 

dioxide molecule, but just too small for a larger molecule 

like methane. This means that you selectively dissolve 

carbon dioxide, and exclude methane. This is useful 

when you have a mixture of gases. A good example is 

biomethane ï making methane from farm waste, which 

presents as a mixture of methane and carbon dioxide. 

Although there are existing separation methods, 

problems such as energy costs and eŶciency prevail. 

We have now developed a continuous process, where a 

liquid selectively dissolves CO2, pump it around, and 

release the methane, potentially into the natural gas grid. 

The porous liquid, which is now full of carbon dioxide, is 

heated or exposed to a vacuum, and that releases the 

CO2. Now we need to think about what to do, as we 

donôt want to release CO2 into the atmosphere. Most 

likely, what's going to happen is that itôs going to be 

pumped underground. The porous liquid then goes back 

to the start, where the process is repeated. 

We can also separate carbon dioxide from hydrogen, for 

example, even though hydrogen is smaller than CO2, so 

can fit into the pores of a porous liquid as well. This is 

needed for the purification of óblueô hydrogen gas (H2). 

However, hydrogen gas binds more weakly than a  larger 

molecule such as CO2, because the covalent two- 

electron hydrogen bond (H2) is not easily polarised and 

consequentially does not form strong  interactions with 

the walls of the holes. There is therefore an enthalpic 

advantage for CO2  binding over H2  binding. 

Current indications are that porous liquids are very 

eũective for separating mixtures of gases  at relatively 

low energy costs. For example, you don't have to heat 

the porous liquid to as high a temperature as you do 

with other solvents. Or you can use a vacuum. 

Opportunities and challenges 

How is your technology diũerent or better from other 

options? 

The main competing technology is aqueous, which is 

already established. Even if we are convinced porous 

liquids are better ï lower energy, less toxic,  less 

corrosive ï we have to convince  people  to transition. 

The market for CO2  solvents is still very dominated by 

aqueous amines. However, 

these bind the CO2 very 

strongly, chemically reacting to 

make carbonates. 

Our technology operates via 

physisorption into the zeolite 

and, as such, it takes much 

less energy to recycle and 

regenerate the CO2. 

Could you tell me about the 

challenges  or  limitations 

you're facing? 

Our main competition at the moment is incumbent 

technology. Changeover is challenging. For example, if 

you propose an organic synthesis, one of the first 

questions chemists ask is ñWhich solvent are we going 

to use?ò They never almost never stop to consider 

whether we actually need a solvent. We do think  it's 

going to become clearer and clearer over the coming 

years that porous liquids have clear advantages over 

existing technologies ï and it's hard to see the 

limitations. But the devil with these applications is 

always in the detail. At every single stage, you've got to 

go through the TRL process, technology readiness level, 

where you evaluate your progress towards application. 

This is certainly our challenge for biogas applications. 

We're around about four out of nine on the scale with 

biogas in the sense that we've demonstrated it in 

principle in the lab. What we're now doing is going on 

site to demonstrate it there. That's what we need to do 

to get to five. The challenges we expect include a dirtier 

mix of gases and contaminants like water and hydrogen 

sulfide in small amounts. In these biogas plants, the gas 

is already passed through a column to take out virtually 

all of the hydrogen sulfide and ammonia, but there's still 

going to be traces left afterwards. But we're fairly 

confident the zeolites can tolerate these and won't 

chemically react. The performance of our porous liquid 

may decrease a little as it absorbs more contaminants, 
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but we can mitigate that by heating it up to a higher 

temperature than we would do for a normal regeneration 

every few cycles. 

We are also looking at post-combustion carbon capture. 

That presents challenges include much larger volumes of 

water vapour. Zeolites are highly hydrophilic and absorb 

water quite strongly, creating competition with CO2 

absorption. We have managed to formulate some porous 

liquids which do selectively take CO2  instead of water. 

What are the future possibilities? Have you looked at 

syn gas (H2 and CO)? 

We havenôt looked at syn gas yet, but there are many 

possibilities. 

We also know that the gases are available for reaction 

and incorporation into the liquid. Normally, this is done 

under high pressure, but with a porous liquid, you don't 

need such high pressures. We think that there is a 

potential use in reducing the pressure needed to do 

reactions with dissolved gases. 

There are also potential applications in the hydrocarbon 

industry, such as separating ethane and ethene 

(ethylene). This is done on a massive scale worldwide. 

Currently, this is performed by cryogenic  distillation, 

which is very energy-hungry, because you've got to cool 

and to distil. You might selectively dissolve one in a 

solvent to separate them, but the problem is there aren't 

any solvents that really discriminate between ethane and 

ethene as theyôre too chemically similar. There are one or 

two that people have made, but they have never been 

applied as far as I know. This is much easier with solids. 

About the interviewers 

Rowena Fletcher-Wood, ECG Chair and Bulletin 

Executive editor, has a background in zeolite chemistry 

and works as a science communicator. 

David Owen, Bulletin Briefs commissioning editor, was a 

former industrial chemist and founder of TreatChem  Ltd. 

 
 

Call for volunteers 

ECG Committee conversations 
The Environmental Chemistry Group is 
looking to facilitate and film conversations 
between some of our youngest Interest 
Group Members and some of our oldest 
and most experienced Interest Group 
Members. 

In this series of conversations, our youngest interest 

group members will have the opportunity to ask 

questions of our older and more experienced group 

members about the diũerences in scientific  study, 

setting out on a career in science, and how they reached 

their ultimate or current roles. 

This is also an excellent opportunity for early career 

scientists   to   discuss   with   established   (or  retired) 

members of the scientific community the issues 

currently faced and those which needed to be 

addressed at the start of their careers. 

We are looking for volunteers from across the age range 

of our membership (<20 to 100+ years!) to take part in 

these conversations. Format and locations are to be 

decided. The conversations will be recorded on camera 

and posted online for RSC members to view. ECG will 

support travel to the filming  location. 

Registering interest 
To participate, contact ECG Secretary Laura Alcock 

(laura.alcock@edwardsvacuum.com) with your age 

group, years of science experience, and preference for 

speaking to older and/or younger ECG members. 
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Meeting report 

Microplastics pollution webinar 
Laura Alcock (Edwards Ltd, laura.alcock@edwardsvacuum.com) 

 

Edwards Ltdôs Product Company Clevedon 

(PCC) considers itself an environmental 

company, manufacturing equipment to 

reduce customersô carbon footprint  by up 

to 95%. For World Environment Day, 5th 

June 2023, Edwards created a programme 

of activities, including a beach clean, and a 

pollution awareness webinar on microplastics 

by Symiah Barnett, ECG Committee. 

Symiahôs webinar began with an introduction to plastics 

and polymers, inviting the audience to consider the 

plastics that they had to hand, including PET 

(polyethylene), PS (polystyrene), ABS (acrylonitrile 

butadiene styrene),  and HDPE ( high- densi ty 

polyethylene); highlighting the statement ñDue to their 

prevalence, this current era has been described as the 

plasticine era of lifeò. 

Symiah explored the definitions associated with the 

names for diũerent sizes of plastic: macro-, micro-, 

nano-, etc. (Figure 1 and Table 1); highlighting the 

definition for microplastics: ñExtremely small pieces of 

plastic debris in the environment resulting from the 

disposal and breakdown of consumer products and 

industrial wasteò. 

Throughout the presentation, Symiah ensured 

accessibility for 154 online and 60 lecture theatre 

attendees, including engineers and chemists, and non- 

scientific personnel. She identified the main sources of 

primary consumer microplastics and the methods by 

which secondary microplastics enter the environment. 

She   presented   some   of   the   problems microplastics 

 

 

Figure 1. Graphic illustrating the scale of micro- and 

nanoplastics compared with everyday items. 

 

 

 

Figure 2. Symiah Barnett received a gift voucher from 

Laura Alcock on behalf of Edwards Ltd at 

#EnvChem2023. 

cause in the environment, including impacts on the 

thermal and chemical properties of aquatic ecosystems, 

illustrated by examples such as impaired fertility in 

oysters exposed to  microplastics. 

Symiahôs research 

Her current research relies on the spatio-temporal 

measurement of micro- and nanoplastic contaminants in 

riverine and marine environments, providing a better 

understanding of their transportation, fate, and 

consequences. This includes developing methods of 

sampling, extraction (separation and removal of organic 

material), and analysis of water and sedimentary 

samples. She shared photographs of her sample 

collection techniques, which involved free-diving. A few 

examples of sample analysis provided insight into micro- 

FTIR and SEM images. The talk concluded with  a 

lengthy Q&A. 

The webinar was highly engaging and well received, with 

employees discussing opportunities to reduce their own 

contributions to microplastic pollution. A  gift  voucher 

was presented to Symiah at our #EnvChem2023 event in 

Glasgow (Figure 2). 

Table 1. Plastic sizing terminology. 
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Terminology Size range 

Macroplastics >20 mm 

Mesoplastics 5-20 mm 

Large microplastics 1-5 mm 

Small microplastics 1-1000 µm 

Nanoplastic <1000 nm 

 



 

 

Meeting Report 

Accessible Evaluation at the BIG Event 
Rowena Fletcher-Wood (freelance science communicator, rowena.fletcherwood@gmail.com) 

 

On 26th-28th July 2023, the ThinkTank 

Museum in Birmingham hosted the BIG 

Event, the British Interactive Groupôs 

annual conference for science communicators 

to share skills and experiences, develop 

professional links and keep up-to-date with 

the STEM engagement field. The content 

is created by its members for its members, 

and on 28th July, I ran a workshop on 

Accessible Evaluation with Dr Sarah 

Bearchell to showcase our learning and 

experience. 

The workshop addressed several aspects of outreach 

activities, but we will focus on the contribution of the 

ECGôs Float or sink? game1, which we introduced 

interactively: participants not only heard about what it 

was and its results, but also had a go. 

Float or sink? is a guessing game  where participants 

look at five types of plastic and post a coloured paper 

vote into a box before testing the materials in a pot of 

water to see if they were correct. People voted  blue 

(float) or red (sink) for each of the materials. 

At the conference, to mix things up a little, the various 

plastic items and vote boxes were placed around the 

room, some in easy-to-reach places and others in more 

challenging locations. The aim was to demonstrate how 

small access barriers massively decrease the amount of 

engagement with an activity, and that it is always 

important to think about your audience ï whether they 

are tall or short, on foot or in a chair, colourblind or 

partially sighted, or anything else. 

We wanted to showcase this activity because it is 

particularly good for engaging the hard-to-engage, such 

as adults who are with children (who push their children 

forwards but wonôt take part themselves) or people who 

donôt want to get sticky or dirty or take anything home. 

The anonymous nature also means they can always lie 

about how wrong they were if you ask them  directly! 

What is it good for? 
This activity not only boosts the number of engagements 

and gets people working together in their groups or 

competing, but also provides a source of evaluation, 

letting us know how many  meaningful  engagements 

took place, and how much people know about  plastics. 

Results 
Most people guess correctly that a crayon  would sink 

(red) and a plastic bag float (blue) (71-90% across all 

events), even when told that the plastic bag would be 

filled with water and submerged ï it is the material being 

tested here, not the shape. However, silicone proves 

misleading, with ~80% of voters  suspecting  it  would 

float ï when in fact it sinks. 

The pilot of Float or Sink? is discussed in the ECG 

Bulletin, July 20221, and has subsequently become an 

outreach staple. Evaluation of results at BIG 2023 

showed that people were 50% more likely to do an 

evaluation activity that was easy to get to and reach than 

one placed slightly out of reach, and that professional 

science communicators guessed whether  a  plastic 

object sinks or floats incorrectly 40% of the time, the 

same as the general public. 

References 
1.     Float or Sink pilot ï see ECG Bulletin, July 2022, p.7. 
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Meeting report 

Regulating for the water environment 
John Collins (EA, john.collins@environment-agency.gov.uk) 

 

As part of the ECGôs Distinguished Guest 

Lecture and symposium at Burlington 

House on 22nd May 2023, Dr John 

Collins (Environment Agency) gave an 

overview of the history, current state and 

impacts of Water Regulation in England. 

The state of our waters has become a subject of heated 

debate in recent years, but it has taken many decades, 

arguably centuries, to reach the current position. In the 

mid-1800s, the smells emanating from the river Thames 

and the identification by Dr John Snow of the 

waterborne nature of cholera epidemics led to legislation 

establishing municipal sewerage boards and funding Sir 

Joseph Bazalgette to develop Londonôs sewerage 

system. At the time, this was a transformational piece of 

engineering for health and wellbeing in the capital, soon 

imitated across the country. 

More recently, the protection 

and improvement of the water 

environment has been dominated 

by European legis lat ion,  

particularly the Water Framework 

Directive (WFD), which has set 

targets and mechanisms for 

improving   and   protecting  the 

water environment over the last 20 years. 
 

Regulation of the water environment is carried out by 

several bodies, the largest of which is the Environment 

Agency. The focus of its activities can be summed up as 

relating to too much, too little, and too dirty water ï 

floods, droughts, and pollution. Ofwat is the economic 

regulator responsible for ensuring the good management 

of water and sewerage companies in England. Natural 

England looks at water principally through the lens of 

protected areas. 

There is much debate about how well the WFD has 

worked in protecting the water environment. Water has 

been managed in river basins and, within that, smaller 

water bodies are classified according to their chemical 

and ecological status, by assessing a combination of 

determinant or elements. The overall status is decided 

on the basis of what is known as the ñone out, all outò 

rule. Only 16% of assessed surface water  bodies 

achieve good or better ecological  status. 

However, a closer examination of the analyses 

underpinning this assessment shows that the underlying 

elements often perform somewhat better; overall 77% of 

individual tests would be classified as good, and 92% of 

ammonia and 76% of invertebratesô tests respectively 

achieve good status. No water body achieves good 

chemical status. This is largely as a result of improved 

analysis and identification of ubiquitous and long-lasting 

ñforever chemicalsò, such as PFAS, in the water 

environment. This is a common picture across Europe, 

particularly in the more industrialised northern  countries. 

A more positive story is the impact of regulation on 

Bathing Waters, where, over the last thirty years, 

achievement of good and excellent standards at bathing 

waters has risen from around 30% to almost  95%. 

The Environment Agency regulates those who use water 

either  by  abstracting  it  or  discharging  into  it.  It issues 

permits and has powers to 

assess compliance with those 

permits and to take enforcement 

action, including  prosecution 

to ensure compliance with 

those permits. Water and 

Sewerage companies are 

regulated in this way, and 

serious   pollution   incidents 

from this industry have reduced 

from over 500 per year in the mid-nineties to 50-60 per 

year in recent years (a figure which still needs to be 

reduced further). Recent prosecutions of water 

companies for pollution incidents have resulted in fines 

running into the tens of millions of  pounds. 

An analysis of causes of water bodies failing to achieve 

good status, reveals that while wastewater at 36% is a 

major cause of failure, agriculture (40%) and physical 

modifications to water courses (41%) are more common 

causes. 

Eũorts to improve the water environment through 

regulation, new policies and investments have been 

brought forward in the last year. These have included 

schemes such as Slurry Infrastructure grants, under the 

Governmentôs Environmental Land Management 

programme, increased penalties for water companies for 

major pollution incidents with hypothecation of the 

environmental fines imposed, and the publication of the 

Governmentôs integrated Plan for Water. 
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No   water   body   achieves   good 
chemical status largely as a result of 
long  lasting  and  ubiquitous  ñforever 
chemicalsò 



 

 

Article 

Rivers of Life? 
Rob Fryer (Rivers and Lakes Swimming Association, wildswim@talk21.com) 

 

A lifetime of dedication to wild swimming 
led to seeking and discovering places all 
over the world. The sum of this work is 
contained within the volume 2000 Wild 
Swims. At the ECGôs 2023 Distinguished 
Guest Lecture Event, Rob Fryer shared 
the history of this passion, the source of it 
in his own life and some of the wonders he 
experienced whilst searching for places to 
enjoy. This highlights the importance of 
protecting our wild waters to keep them 
safe from pollution so that the environment 
and the people enjoying it can be healthy 
and happy. 

When looking at the programme for the Environmental 

Chemistry Groupôs Distinguished Guest Lecture, I 

realised that I was the eldest speaker by a few   decades. 

I also felt that this gave me the advantage of first-hand 

experience of life in ñthe olden daysò. I know people who 

have learned to swim on their own, without instruction 

and, whilst I am not as old as my first reference, I do 

have access to a rubbing of a 1757 engraving which 

depicts people swimming in a river in times past, though 

perhaps a minority, showing that people have been 

swimming in nature for centuries. 

 

 

Rubbing of a 1757 engraving depicting people 

swimming in a river. 

 

Wild Swimming in the 1950s ï 1990s. 
I actually learned to swim in a river ï the River Cherwell 

at Oxford ï when I attended school in the area. 

Swimming in the river was the normal thing to do, and 

the   locals   would   start   swimming   when   the  river 

temperature reached 60°F, yes Fahrenheit (or 15.5°C: at 

the time, Celsius was known as Centigrade, but nobody 

used it for measuring the temperature). Swimming would 

continue for the rest of the summer term, whether the 

water temperature went up or down. 

At this time, it was just ñswimmingò. The term ñwild 

swimmingò would not come about for forty years. It was 

as natural as going for a walk in the countryside. There 

were only a few concrete pools and, before the 1960s, 

they were expensive, so most leisure swimming took 

place in rivers or the sea. Then, throughout the 1960ôs, a 

large number of concrete swimming pools were built by 

councils all over the country. They were cheap  and 

warm, but never my first choice. Of course, in cold 

weather, it is the preference of many to swim in a heated 

pool, and it is definitely easier to learn to swim in warmer 

water. However, in my opinion it is never such fun as 

swimming in natural water, and there is no communion 

with nature. 

You are actually immersing yourself in nature when you 

swim in the wild. Having learned to swim in a river, rivers 

have always been my first choice. I swim for the  beauty 

of a site. I am not a particularly good swimmer and can 

only swim breast-stroke, but I feel that that is the only 

way to be able to see where you are going and truly take 

in the visual pleasure of the surroundings. 

However, with the advent of so  many  concrete pools, 

wild swimming came to be frowned upon. So much so 

that the Royal Society for the Prevention of Accidents 

(RoSPA) issued a policy that swimming in rivers and 

lakes in England was to be discouraged on the basis 

that the water was persistently too cold and, therefore, 

dangerous. RoSPA advised numerous councils, public 

bodies, and the media of this, and the British public 

adopted the anti-wild swimming  message. 

I remember being told oũ if a person saw me  swimming 

in a river. At the time, I just kept quiet. Reflecting on this 

anti-wild swimming campaign, I now feel that it was a 

very serious attack on part of our culture. Swimming in 

rivers has always been ñnormalò. Walking in the 

Snowdonia (Eryri) National Park has always been normal, 

too ï but it is also dangerous. I understand that an 

average of 8 people die walking in Snowdonia  every 

year,  yet I cannot imagine that the public would  tolerate 

a policy to actively discourage or ban walking on 

Snowdon (Yr Wyddfa). 

I have come to believe that the diũerence lay in the 

commercial interest that exists as a result of people 

walking and hiking in Snowdonia, which is not so easy to 

draw from river swimming. River swimming was an easy 

target for banning. I noted, however,  that sea   swimming 
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Members of Farleigh and District Swimming Club enjoying a swim and paddle in the river. 

 

has never been banned nor discouraged. There are far 

too many seaside towns dependent upon tourism based 

around beaches. River and lake swimming suũered a 

downturn from the 1960s onwards such that,  whilst it 

was never illegal, a person would often feel furtive when 

swimming in rivers or lakes, especially in public view. 

1999 publication: Waterlog 
After nearly 40 years of repression, relief came in 1999. 

This was the year that Roger Deakin published his book 

Waterlog. The book was a record of his swims across 

the British Isles and shone a new light on swimming in 

natural waters. He coined the phrase ñWild swimmingò, 

which then referred to all swimming in rivers and lakes in 

the UK, i.e., all of the swimming that RoSPA was seeking 

to restrict. 

Roger Deakin made wild swimming not only acceptable 

but desirable. Having been unoŶcially banned and 

oŶcially discouraged from the activity for so long, the 

public took to wild swimming with great  enthusiasm. 

ñWild swimmingò was a new name and it seemed to be a 

new idea, though it wasnôt new at all. This turned the 

clock back to what people had been doing for    centuries 

ï paddling and swimming in rivers and lakes for 

pleasure. Foreign visitors asked me, ñIsnôt it just 

swimming in rivers?ò because they had not suũered 

under decades of a restrictive policy. 

Today, ñwild swimmingò includes  swimming  in  the sea, 

as well as river and lake swimming in the UK and 

globally. However, many regard it as swimming in very 

wild, secluded locations. There is now a huge demand 

for wild swimming, and it is no longer left largely to ñlocal 

ladsò: people from all social backgrounds now practice 

swimming, and the bounce back to popularity has been 

enormous, like the release of a long pent-up spring. 

However, there is the expectation that our rivers should 

be clean, just as the air we breathe should be clean. In 

the face of the overwhelming support for the activity, 

RoSPA dropped its policy against what  had  become 

ñwild  swimmingò. 

Wild swimming seems to be a rather green recreation 

with a low carbon footprint. I cannot, therefore, see any 

reason to object to it. In fact, I feel that we should be 

encouraging this practice and ensuring that it is  safe. 

The wild swimming environment 
Recent years have seen significant publication in mass 

media about sewage and farm pollution of our natural 

waterways, which is serious because it is so frequent. 

The sheer volume of pollution makes it a major concern. 

Whilst I have not studied significantly the numbers and 

details of the science of the pollution, I am able to draw 

upon history. 60 years ago, if you ever drove through  the 
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