
Welcome to webinar 4:

“Fostering sustainability in lab education”

We teach students to handle chemicals with care. But how often do we ask them to care for the planet at the same time? 
Imagine labs where sustainability isn’t an afterthought, but a core part of scientific learning. What would it take to make our 

teaching labs greener without losing their educational power?

We encourage you to turn on your camera to help 
create a more personal and interactive atmosphere.

This webinar will not be recorded to help create an open, interactive 
atmosphere where everyone feels comfortable to share ideas and 

ask questions. Instead, we’ll share a recap afterwards
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Who are we? Who are you?

86 registrations, 19 different countries:

• Aruba
• Australia
• Austria
• Belgium

Canada
• Denmark
• Germany
• Greece
• Israel
• Jordan
• Latvia
• Norway
• South Africa
• Sweden
• Switzerland
• The Netherlands
• Turkey
• United Kingdom
• United States of America



Use the chat to post 
your questions and 

share your ideas

After the webinar, we’ll share a recap containing slides, 
lessons learned, and additional information and resources

We encourage you to turn on your 
camera to help create a more 

personal and interactive atmosphere.



Our health depends on our environment



Steenmeijer, et al. The 

Environmental Footprint 

of the Dutch Healthcare 

Sector: Beyond Climate 

Impact. Lancet 2022

Healthcare – 4-8% of Dutch CO2 emmissions











E.g. Waste, 

flying, 

data storage
E.g. air pollution,

climate anxiety,

infectious diseases

E.g. vaccines, life

style guidelines,

anti-cancer drugs

Paradox of (life) science



Scientific value

Societal valueEcological footprint

Green handshake

Concrete tools & actions
relevant to their field of study

Connect with the
sustainable lab community



It’s a team effort!



It’s a team effort!
Local
Green 
Teams



The next generation
of life sciences professionals 



Tabel invoegen

1. Klik op het icoon in het midden 
van het tabelvlak

2. Kies hoeveel kolommen en rijen 
de tabel moet hebben die je wil 
invoegen

3. Klik op ‘OK’ en de tabel wordt 
ingevoegd die vervolgens 
gevuld kan worden

4. Selecteer vervolgens alle tekst 
in de tabel, pas de lettergrootte 
aan naar 14pt en kleur de 
zwarte tekst om naar 
donkerblauw

Verticale lijnen toevoegen 
aan tabel

1. Voeg een tabel in. De tabel 
wordt zonder verticale lijnen 
ingevoegd

2. Om de verticale lijnen toe te 
voegen; klik in het menu 
'Opties voor tabelstijlen’, kies de 
functie 'Gestreepte kolommen' 
en de verticale lijnen 
verschijnen

LEAF at UMC Utrecht

LEAF: CO2 reduction of 10%



The next generation
of life sciences professionals 



BUILDING 
SUSTAINABLE LABS

Dr Cate Cropper (Senior Lecturer in Chemistry)
Dr Gina Washbourn (Senior Lecturer in Chemistry)

January 2026

Central Teaching 

Laboratories

Department of Chemistry

POWERED BY 

STAFF–STUDENT 

PARTNERSHIP



liverpool.ac.uk | We are the original redbrick

OUTLINE

• Setting the scene in Liverpool

• Moving towards waterless laboratories

• Cutting our energy usage

• Recycling solvents

• Sustainability in the curriculum



liverpool.ac.uk | We are the original redbrick

WHAT IS A CTL?

Centre for Teaching and Learning

Collaborative Teaching Laboratories

Central Teaching Laboratories

Chemistry Teaching Laboratories



liverpool.ac.uk | We are the original redbrick

SETTING THE SCENE 

IN LIVERPOOL

Past
• Awarded Laboratory Efficiency Assessment 

Framework (LEAF) Silver → Gold 

• Student led projects:

 Switch to waterless condensers

Trial solvent waste recycling

Dry-syn testing and Lab Armor beads - successful

Present
• Whole-scale curriculum review, changes to RSC 

accreditation

• Curriculum focussed sustainability projects

 Student behaviour change 

 Waste management

Snapshot of LEAF criteria -

https://www.ucl.ac.uk/sustainable/leaf/take-part-leaf

https://www.ucl.ac.uk/sustainable/leaf/take-part-leaf
https://www.ucl.ac.uk/sustainable/leaf/take-part-leaf
https://www.ucl.ac.uk/sustainable/leaf/take-part-leaf
https://www.ucl.ac.uk/sustainable/leaf/take-part-leaf
https://www.ucl.ac.uk/sustainable/leaf/take-part-leaf
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PAST PROJECT 

WATERLESS CONDENSERS

Scan here for our Asynt 

Waterless Condenser Report

We use these in all our undergraduate courses and 

outreach sessions

Now embedded in research labs

Work by Alex Rain (Summer Student 2022)

Bhavini Shah (BSc Project 2023)

Brief 

Investigate how 

much water could be 

saved by 

undergraduate 

students

• 24 L/hour per 

student

• 38 hours 

reflux over a 

degree

• 109,440 L per 

120-student cohort

Cost

• Traditional Leibig ~ £25

• Waterless Condenser ~ £200 

(Total cost for 60 = £12,000)

Usage

• Easier to set up

• No need for tubing

• No leaks!

Solvents

• Low-boiling solvents (e.g. DCM, 

ether, THF): up to 1% loss at 100 

mL scale

• Heat ≤10% above boiling point

Partnership with Asynt 
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PAST PROJECT 

LAB ARMOUR BEADS

Work by Bhavini Shah (BSc Project 2023)

Brief 

Investigate how much water could be saved by undergraduate 

students using water baths 

Cost

• 4L of beads = £373 - 2L to fill a large water bath

• We have 64 in one lab ~£12,000

Usage

• Some recrystallisation experiments

• Kinetics experiments

• Can also be frozen - replacement for an ice bath

Things to Note

• Faster than ice bath: –10 to 4 °C in 30 min

• Not suitable for volatile-solvent recrystallisation

• Saves ~1.55p per bath per day (water, use-dependent)

We now use these for kinetics experiments in teaching labs



liverpool.ac.uk | We are the original redbrick

PAST PROJECT 

SOLVENT RECYCLING 

Work by Zhihao Ling (BSc 

Project 2023)

Brief

• Explored solvent recycling in undergraduate teaching labs Specialist 

rotavap costs too high for a trial (~£50,000)

• Trialed using existing rotavap with waste from a small number of 3rd-

year CTL research students

Usage

• Acetone (GPR) washing solvent: worked well; suitable for rewashing 

glassware

• 80–85% recycled yield

• Hexane/EtOAc mixtures: purified enough for re-columning, but cannot 

fully separate without tighter pressure/temperature control

Feasibility

• Can be done quickly (students or technicians)

• We use around 540L acetone per year – need a bigger set up

• Cost – energy cost is around 3p/L - cheaper than fresh acetone GPR 

~£1.75 p/L

Not currently used – volume and technical time required to high 
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CURRENT PROJECT - CURRICULUM REVIEW

Amelia Smith, Zilin Xu and Fatma Haidar 

(Year 3 BSc Chemistry)

David Price (BSc Chemistry, 2024)

Brief and Considerations

• Students evaluating current and new curriculum for 

sustainability skills content (theory and practical)

• Evaluating wider sector need for skills 

Extrinsic Factors

• RSC accreditation

• University Strategy 2031 

• QAA Benchmarks

Intended Outcomes 

• Use this to inform design of new curriculum content 

Methods

• Ethics submitted

• Questionnaire/ Focus Groups with undergraduate 

students

Intrinsic Factors

• Professional growth – 

changes in the sector / 

employability opportunities

• Moral responsibility / 

accountability



liverpool.ac.uk | We are the original redbrick

CURRENT PROJECT

WASTE MANAGEMENT

University of Liverpool Progress so far for Strategy 2031

Scan here to see the University of 

Liverpool’s Living Labs Home Page 

Brooke Mills and Emma Collings (Year 3 BSc 

Chemistry)

Brief

• Students working with the University Sustainability 

Team on a project called “Living Labs”

• Compare chemical Waste Management between 

teaching and research labs 

Methods

• Lab Audits

• Informal questionnaires

Intended Outcomes 

• Share good practice between research and 

teaching spaces

• Help labs with next steps towards LEAF 

• Develop activities for waste management activities  

in the taught provision
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CURRENT PROJECT 

BEHAVIOUR CHANGE

Scan here to see the University of 

Liverpool’s Living Labs Home Page 

Brooke Mills (Year 3 BSc Chemistry)

Brief

• Student derived project

• Linked to waste management and living labs project

• Investigate student attitudes toward waste 

management (personal and chemical)

Methods

• Ethics submitted

• Questionnaire to undergraduate students

• Autoethnography

Intended Outcomes 

• Understand students' perceptions of social and 

chemical responsibility 

• Design activities for students to think about their 

waste management behaviour 

• Improve training and sign-posting for waste 

management 



liverpool.ac.uk | We are the original redbrick

CONCLUSION 

• Sustainability improvements have been tested in 

our undergraduate teaching labs

• Still comes down to cost and ease of use – 

Universities and labs need funding for this type of 

implementation – we need to weigh up whether this 

is cost effective

• Bonus: Change in practice across ENVS and 

research laboratories.

Student Impact

• Undergraduate students have successfully completed 

this work as part of a staff-student partnership goal

• New student projects – students influencing curriculum 

change, departmental and university policy 

• Potential for publication 

• Students seeking out jobs and further qualifications in 

sustainability related fields!



ANY QUESTIONS?

We are the projects
that make headlines
And people that
make history

We are the original redbrick

Dr Cate Cropper
Senior Lecturer in Chemistry
ccropper@liverpool.ac.uk

Dr Gina Washbourn
Senior Lecturer in Chemistry
gwashb@liverpool.ac.uk

CONTACT

ACKNOWLEDGMENTS

Project Students
Alex Rain

Bhavini Shah
Zhihao Ling
David Price

Brooke Mills
Emma Collings

Amelia Smith
Zilin Xu

Fatmas Haidar

ASYNT
Kerry Elgie

CTL Staff

Stephen Brough 

Stephen Chappell

Lynne Chapman

Emma Coates

Josh Hicks

And the rest of the CTL Team!

QR code for the 

next activity – 

link also in chat!

mailto:Ccropper@liverpool.ac.uk
mailto:Gwashb@liverpool.ac.uk


Please scan this code to 

participate in our 

interactive activity!



Towards Green Science Education
Tools from UMC Utrecht’s Planetary Health Integration Team



Educational tools

www.kcgh.nl













E-Learning Just & Sustainable sciences
Laboratory

Energy

Animal-free research

Waste

Green Labs 
community















Educational tools

www.kcgh.nl



Thank you for your participation!

Link to evaluation 

Present-day Practicals webinar series ‘25/’26

1. How do students truly learn in the lab?  Thu 06/11/’25

2. Extended reality in lab education   Thu 20/11/’25

3. Refocusing labs: from cookbook to open inquiry Tue 02/12/’25

4. Fostering sustainability in lab education  Tue 13/01/’26

5. Artificial intelligence in lab education   Thu 29/01/’26

6. Student Research Hub for interdisciplinary education Tue 17/02/’26

Enhancing lab education with LabBuddy   Thu 19/03/’26

Upcoming webinars

info@presentdaypracticals.nl



THANK 
YOU

for attending
this webinar
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