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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
* torepresent Greenpeace at the science-policy interface

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

...'bearing witness’ through science



Science Unit: analytical capabilities

BS 1792

e

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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W - Reflecting sun's rays

would cause crops to fail,
scientists warn

W - Prohibited activities |
Standard Chartered Bank

W -We found 29
pesticides mixed together
in a river in Devon

W - Our poster at ISEAC-40
in Santiago de Compostela
last week

W - Even in the remote
waters of the Hebrides

(NW Scotland),
microplastics and their
chemical burdens are now
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Greenpeace Research Laboratories (Exeter, UK)

Search ...
The Greenpeace Research Laboratories form the Science Unit of
Greenpeace International. Based at the University of Exeter in the UK,
the laboratories provide scientific advice and analytical support ko
Greenpeace offices worldwide, over a range of disciplines. The
. . . . Contact us
laboratories are equipped with hardware for the analysis of heavy metal

and organic contaminants in a range of environmental samples. An Greenpeace Research

Laboratories, School
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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 «
including toxicology, organic and inorganic analytical cl
biochemistry and terrestrial and marine ecology.

Recent Posks

Characterisation of sea-surface microplastics collected from coast

and inland waters of Scotland

IMarine litter plastics and microplastics and their toxic chemicals
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components: the need For urgent preventive measures

GreenpeaceScience...
@GPSciencelUnit

Mulkiresidue analysis of pesticides in surface water by liquid

chromatography quadrupole-Orbitrap high resolution tandem ma

spectrometry

Followers
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Tweets

911

Following

3,114
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http://www.greenpeace.to/greenpeace

Plastics — a global problem
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(a) 17BUOO3A:
Firth of Forth

(b) 17BUCOSA & B:
Firth of Inverness

(c) 17BUO11A & B:
Gunna Sound, Tiree

{d) 17BUO18A & B:
Canna Island

(e} 17BU023A & B:
Shiant Islands
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persistent fluorinatec
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Maxwell Bay, King George Island, Bransfield
Strait, February 2018

samples for
microplastics
Bottles 7+8

Yankee Harbour, Bransfield Strait,
February 2018

Samples for microplastics

Bottles 3+4
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Cuverville Island, Gerlache Strait, Weddell Sea, February 2018

February 2018 samples for microplastics
Samples for microplastics Bottles 546
Bottles 142 s
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Microplastic sampling in Antarctic waters from aboard the Arctic Sunrise

@ Christian Aslund / Creenpeace



Sarnple ANTIZ001-2
; potyester

Paosition: 6438406 5,

062736.910 W

Drate: 1540218

Tirne of samplirg: 1838hrs GMT

Finding: ANTI2001 2.0 fibreslitre;

ANTIBO0Z 26 fibras/litre

Sample ANTI20O0Z-5

Position: 62°32.073 5;
CESS1377 W (¥ankes Harbour)
Date: 12832018

Tirme of sampling: 1412hrs GRMT
Finding: ANTIBO0Z 4.0 fibres/
litre; ANTIZ004 0.8 fibresflitre

14/09/2018
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Sample ANTI200G-6

Position: 63°54.053 S;
056'42.4096 W (Weddell Sea)
Date: 22/02/18

Time of sampling: 2215hrs GMT
Finding: ANTIB00S 2.8 fibres/
litre; ANTIB00E 3.2 fibres/litre
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Sample ANTIZ2007-8

Position: 62712145 5;

OSETE4E8 W (King George |sland)
Date: 26/0215

Time of sampling: 185&hrs GMT
Finding: AMTIBHOT 56 fibresflitre:
ANTIBO08 2.8 fikreslitre

All bars are 02 mmy or 200 pm
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ANT18002 blue fragment #1

F10042

Sample 264 By Administrator Date Friday, April 27 2018
CTA 87 E0398 OLEFIN (POLYPROPYLENE)



174
., Z
lr .I_ﬂ-r""'-‘ L i, ]"l

160- \ AT E VAT \

y ! '1!
150+ H ,f ’Jh'{tllj [i[f M lr'l / W‘

1407 '- !

q W T

1107 ‘[

100-

Sn-mm N WL]‘
80 ’ll 5

70
60-
501
40- |
30. ; J
%4000 3500 3000 2500 2000 1500 1000 400

cm-1
Name Description

ANT18007 transparent fibre #1 Sample 130 By Administrator Date Friday, May 25 2018
F10106 CTA 87 AD336 POLYESTER (KODEL)
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proportions by plastic type

polyester (tentative)
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Surveys of microplastic
Med;terr' 1 beaches




All other fragments
Unidentified — identified as polyethylene

possible paraffin wax

_ polypropylene
PE IR User Group 2018







FT-IR analysis of polymer type: plastic tip FT-IR analysis of polymer type: plastic tip
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MICROPLASTICS IN MARINE MAMMALS

INVESTIGATING THE OCCURRENGE OF MICROPLASTICS IN MULTIPLE MARINE MAMMAL SPECIES OF THE NE ATLANTIC
:“ Sarah E Nelms*, James Barnett, Andrew Brownlow, Nick ] Davison, Rob Deaville,
dﬂl

Tamara S Galloway, Penelope K Lindeque, David Santillo, Brendan J Godley
*s.nelms@exeter.ac.uk twitter: @NelmsyNelms

2006

MICROPLASTIC INGESTION PATHWAYS

_Direct consumption
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i MIGROPLASTIGS ARE UNIVERSAL IN THE DIGESTIVE TRAGTS OF MARINE MANMALS FROM THE NE ATLANTIC §
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Collaborative research: Microplastics in turtles from th
Atlantic, Pacific and Indian Oceans (with UoE)
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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



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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