
Infrared and green: 
Applying the Spotlight 400 FT-IR system 

to microplastics research within an 
environmental NGO

Dr David Santillo
Greenpeace Research Laboratories

University of Exeter

PE IR User Group 201814/09/2018 1



Greenpeace Research Laboratories 
(or Greenpeace Science Unit)
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Greenpeace Research Laboratories 
(Science Unit) Mission Statement

• provide scientific advice, research and analytical support 
• oversee best scientific practice, quality control and scientific communications
• to engage with the wider scientific community
• to help identify and respond to new and emerging issues/risks
• to represent Greenpeace at the science-policy interface

To conduct scientific research to inform 
Greenpeace’s campaigns…

…‘bearing witness’ through science
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Science Unit: analytical capabilities
• GC-MS (persistent 

organic pollutants)
• LC-MS (POPs and 

pesticides)
• ICP-MS (toxic metals)
• FT-IR (plastics)
• Field equipment
• Radiation protection 

equipment and advice
• Working relationships 

with many leading 
laboratories
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The Science Unit on the web:
scienceunit.greenpeace.org
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www.greenpeace.to/greenpeace

http://www.greenpeace.to/greenpeace
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Plastics – a global problem
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Typical infra-red 
spectra for plastics 
most commonly 
found in the samples
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Surveys of microplastics on 
Mediterranean beaches
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‘Degradable’ plastics…?



14/09/2018 PE IR User Group 2018 32

Organic certification for sanitary products
…spot the difference



Collaborative research: Microplastics in marine 
mammals from the North-East Atlantic (with PML)
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Collaborative research: Microplastics in turtles from th  
Atlantic, Pacific and Indian Oceans (with UoE)
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Collaborative research: 
Degradation of polystyrene 

microbeads in marine waters 
(with National Academy of 

Sciences, Beijing)
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Collaborative research: Fragmentation of microplastics
by krill in the Southern Ocean (with BAS)
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Coming up: microplastics in coastal waters of 
the Baltic (Poland, Germany and Denmark)
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Coming up: microplastics in the Vltava and Elbe 
Rivers, Czech Republic



14/09/2018 PE IR User Group 2018 41

Coming up: microplastics in the Pacific Garba  
Patches (North & South)
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Some key challenges in FT-IR analysis 
of environmental samples #1

• Representative sample collection
• Difficulty in replication and sub-sampling 

(every sample is discrete and non-
homogenous)

• Separation of plastics from other materials 
(biological matter and sediments)

• Interference from surface biofouling
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Some key challenges in FT-IR analysis 
of environmental samples #2

• Variable extent of polymer degradation
• Presence of pigments and other additives
• Sample contamination during collection, 

storage and analysis (especially fibres and 
paint fragments)

• Contamination of sampling equipment (…even 
before we start!)
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