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Greenpeace Research Laboratories:
analytical capabilities
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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



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
* torepresent Greenpeace at the science-policy interface

To conduct scientific research to inform
Greenpeace’s campaigns...

...'bearing witness’ through science
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lichen...
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Greenpeace Research Laboratories (Exeter, UK)

The Greenpeace Research Laboratories form the Science Unit of

Analytical reports

Greenpeace International. Based at the University of Exeter in the UK,

the laboratories provide scientific advice and analytical support to

Greenpeace offices worldwide, over a range of disciplines. The

laboratories are equipped with hardware for the analysis of heavy metal
and organic contarninants in a range of environmental samples. An

extensive database of scientific literature has been built up since 1986

and serves as a core information resource.

The expertise of the group encompasses a number of disciplines,

including toxicology, organic and inorganic analytical chemistry,
biochemistry and terrestrial and marine ecology.

Teaching Contact

Search ...

Contact us

Greenpeace Research
Laboratories, School
of Biosciences,
Innovation Centre
Phase 2, University of
Exeter, Exeter EX4
4RN, UK | Tel: +44
1392 247920 | Fax:
+44 1392 247929 | E-
mail:

@GPScienceUnit
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Case study: PCDDs/PCOFs, PCBs and other organic contaminants in

soil and ash samples from the scene of a fire at a hazardous waste

dumpsite in Poland

502 Air Quality Monitoring in Deva, Romania, November 2018 —

January 2019

Whakt goes in, musk come out: Combining scat-based molecular diet

analysis and guantification of ingested microplastics in a marine top

predator

Plastic pollution in UK's rivers: a ‘snapshot’ survey of macro- and

micro-plastic contamination in surface waters of 13 river systems

across England, Wales, Scotland and Morthern Ireland

Particle characteristics of microplastics contaminating the mussel

Mytilus edulis and their surrounding environments.
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Diamond compression cell
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Plastics pollution:
from macro to micro...

MACROPLASTICS MICROPLASTICS
<=3SMM
Weck Diameter or length that is up to and including 5mm

Diameter or length that
is greater than 5mm Can be divided into:
PRIMARY SECONDARY
MICROPLASTICS MICROPLASTICS
Plastic particles that Pieces of plastic that
were manufactured have been degraded from
to be a particular size, a large item, eg plastic
eg microbeads, nurdles bottle to a smaller size
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(...to nano...though not with FT-IR)



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



Some key challenges in FT-IR analysis
of environmental samples #2

e Variable extent of polymer degradation
 Presence of pigments and other additives

e Sample contamination during collection,
storage and analysis (especially fibres and
paint fragments)

e Contamination of sampling equipment
(...even before we start!)
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[ WILLS'S CIGARETTES.

Plastics associated with Sargassum weed
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Durban nurdle spill, October 2017
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Yankee Harbouwr, Bransfield Strait,
February 2018
Samples for microplastics

Bottles 3+4

A

| Maxwell Bay, King George Island, Bransfield

Strait, February 2018

Sam

Bottles 7

Weddell Sea,

Samples for microplastics
Bottles 5+6




proportions by plastic type
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10 steps to quality assurance for
environmental microfibre work

Pre-wash of all glassware with 5 micron filtered water
Use of glass & steel equipment for sample collection
Filtration in clean fume cabinet with air flow off

Cleaning of outer surfaces of glass petri dishes with ethanol and
anti-stat gun

Careful inspection of internal surfaces of petri dishes and filters
before use

Use of cotton lab coats & nitrile gloves

Marking of candidate microplastics immediately after filtration (to
exclude later ‘settlers’)

Strict controls on acceptance of spectral matching

Rejection of ship and laboratory contaminants using custom
libraries

Use of procedural blanks (and next time also field blanks)
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SCIENTIFIC REP{E}RTS

Microplastics in marine mammals
stranded around the British coast:
ubiquitous but transitory?

5. E. Melms(0%, 1. Bamnett®, A. Brownlow®, N. ). Davison®, R. Deaville®, T. 5. Galloway®,
P.K. Lindeque!, D. Santille” & B. J. Godley®*

Marine mammal strandings
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« Orange (1.5%)

i Polypropylene (4.1%)

Blue (42.5%)
Black (26.4%)
Clear (12.8%)
Red (11.0%)

Green (2.9%)

Colour

Yellow (1.5%)
White (0.7%)
Multi (0.7%)

Nylon (61.2%)

PET (10.2%)
Polyester (10.2%)
Phenoxy resin (4.1%)
Polyethylene (4.1%)

Polymer

Rayon (4.1%)
Polyamide resin (2.0%)
LDPE (2.0%)
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What goes in, must come out: Combining scat-based molecular ™
diet analysis and quantification of ingested microplastics in a
marine top predator o
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Marine Pollution Bulletin 146 (2019) 125-133

Contents lists available at ScienceDirect

Marine Pollution Bulletin

journal homepage: www.elsevier.com/locate/marpolbu

Particle characteristics of microplastics contaminating the mussel Mytilus n
edulis and their surrounding environments SEa
Nicholas Scott”, Adam Porter", David Santillo”, Holly Simpson®, Sophie Lloyd-Williams",

Ceri Lewis™

' College of Life and Environmenual Sciences: Biosciences, Geoffrey Pope Building, University of Exeter. Sweker Road, Exeter EX4 4QD, United Kingdom.
" Greenpeace Research Laboratories, Innovation Centre Phase 2, University of Exeter, Rennes Drive, Exeter EX4 4RN, United Kingdom
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Coming up: Microplastics in fish from Mexican waters (Atlantic & Pacific)
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Psabwlia

|2

PACIFIC OCEAN s
Coming up: T
microplastics
(including paint
chips) on the
beaches of
Galapagos

Galdpagos Islands

||||||
W 2

Baqumn o

19/09/2019 PE IR User Group 2019




19/09/2019 PE IR User Group 2019










Greenpeace Research Laboratories Analytical Results 2019-01

A ‘snapshot’ survey of microplastics in surface waters of the Vitava and Labe
(Elbe) Rivers in the Czech Republic

March 2019

Usti nadLabem
samplesCZ18011-18013




PVA chlorinated polyethylene

nylon

EVA copolymer polyacrylate polyester

200 um
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Implications of the plastic waste trade in Malaysia
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MY18002 Chlorinated polyethyle®®lypropylene

Styrene/alcohol copolymer
Chlorinated polyethyle

Chlorinated polyethylene

Styrene/alcohol copolymer
Polystyrene

Chlorinated polyethylene
Styrene/alcohol copotym

Styrene/alcohol copo

Styrene/alcohol copolymer

Polyamide
Styrene/alcohol copolyrﬁ@WStVrene



Chlorinated polyethylene

MY18004

Polyethylene

Polyethylene

Styrene/alcohol copody

Polypropylene

Polyethylene



Ethylene/vinyl acetate copolymer

MY18005
Chlorinated polyethylene Styrene/alcohol copolymer
Polyethylene
Polyethylene
Polyeste
Styrene/alcohol copa Polypropylene
Polyethylene

Polystyrene/vinyli

dene copolymer
Polyethylerte

Polystyrene/viny Polyethylene
lidene
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GREENPEACE

Plastic pollution in UK's rivers: a 'snaps hot' survey of macro- and micro-
U PSTR“ M. plastic contamination in surface waters of 13 river systemns across England,
o Wales, Scotland and Northern Ireland
M ICROPLASTIGS IN UK RIVERS Dawid Santillo, Kevin Brigden, Veronica Pasteur, Fiona Nicholls, Paul Morozzo &

Paul Johnston
Greenpeoce Research Loboratories Technicol Report 04-2019, June 2019
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Where did we look...?

e 13 rivers across the

UK...
— 9 in England
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-
did we collect and analyse the

samples...”?

e

oL
‘i

© Steve Norgan | Greenpeace












55




At least
one piece
of plastic
was found
at 28 of
the 30
locations



Microplastics <2mm
(fragments &
microbeads) were
most abundant,
followed by fragments
and pellets between
2mm & 5mm
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e ‘Nurdles found
at 7 locations

e Microbeads
found at 5
locations

e ‘Biobeads’
found at 4
locations




Microb: the difference’...
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Microplastics as chemical carriers

Microplastics can
also carry
chemical
contaminants...su
ch as these found
on the surface of
a single biobead
from the
Mersey...
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What does it mean for wildlife...?

...for that, the research is only just beginning...




Coming up: microplastics in otter stomachs (with Cardiff University)
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Nylon...or is it protein...”?
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Conclusions #1

FT-IR is a powerful technique in environmental
forensics research for plastics

It is also a valuable tool for visualisation of the
problem and public/political engagement

Environmental samples will always present
difficulties for characterisation

Need a mix of techniques and combined lines
of evidence (IR spectrum, physical properties,
pyrolysis GC-MS, Raman, others...”?)



Conclusions #2

Plastic (and microplastic) pollution is
ubiquitous (though far worse in some areas
than in others)

Understanding of environmental fate and
effects of microplastics remains limited

Techniques for rapid screening of sediments
are still something of a holy grail

Cellulose is a common component of
microfibre contamination — but where is it all
coming from?
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