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1950’erne;

Nylon, polyethylen og polystyren var fuldt udviklede. Innovation drevet af
militeere formal og ngdvendig substitution.

Den kemiske industri muliggjorde masseproduktion af plast, som fik status
som “fremtidens materiale”.
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Den eksklusive plast — demokratiseret luksu
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CIVE 'BEAUTYWARE’
THIS CHRISTMAS

EAUTIFUL. In highly
olished Bakelire, Grace-
ally shaped jug. Smar
0 tray. Exquisite

COLOURFUL. In rmsewood,
walnut, blue and red, black and
green, red flecked dark red,
orange fecked dark  orange,
green flecked dark green.

SERVICEABLE. Jug lincd
with patent almost-unbreakable
“Thermos™ lining. * Always-
ready ™ bot o cold drinks . . .
in dining-room, library, card-
s or bed
room. EVE m noeds @
“Thermos ** Bakelite Service Set.

REASONABLE. Complcic
Sew. Pint aise, 4Sf | Ouast

size, 55-.
NEW “THERMOS" No. 17 FLASK

1o the same deligheful colours wnd fnkb 2

the " Bakell ice Ser ahove.

Pin N 6 This sk Mopd. Trade Mark.

for 38 :“:m g il o g BAKE I.ITE SE RV'CE SET

Obrainaie from all the leading Londan Stores o from the bist shop In your Town
THERMOS (1925) LTD.,, 45, ALDERMANBURY, LONDON, E.C.1
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Plastic fantastic — hvordan det hele begyndte...
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Monomer Polymer
Plastic = synthetic polymer + additives

Danmarks Tekniske Universitet



NE

R QYRR R

Monomer Polymer
Plastic = synthetic polymer + additives

Throwaway Living

DISPOSABLE ITEMS CUT DOWN HOUSEHOLD CHORES

The l.l|.l}|.'-'t:- l|§|'u|;.[ through the air in this i ture a checkered paper napking a 4|:i-;ru.1.hlr diap-rr [seri-
wirtild take 40 howrs to elean—exeept that no house- ously suggested as one ressont for a rise in the U5,
wile ned bother. They are all meant 1o be thaown hirth ratel and, behind i, a baby’s bib. At Log
away alter use. Many are new: others, such as paper are throwaway water wings, foil pans, paper table-
plates and towels, have been around a long time but cloth, guest towTz and a sectional plate. At right is
are pow being made more allraclive, an all-purpose bucket and, scattered throughout the
At the bottom of the picture, io the left of a New picture, paper cups for beer and ||I;|:1!|]1.|]|r. In the
York City Department of Sanitation trazh can, are bazket are throwaway draperies, azh trays, garbage

- some throwaway vases amd Aowers, popeorn that bags, hot pads, mats and a feeding dish for dogs.
pops in ils 0w pan. ’|tlll’i||£ clockwise around the At the base of the basket are two items for hunters
photigraph come assorted frozen food containers, to throw away: disposable goose and duck decoys.
CONTINUED
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Hartmann et. al, Plastics in a Context of the Triple Planetary Crisis, manuscript in prep
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Systemproblem kraever system transformation

Figure 2: Existing Strategies, Implemented at Scale, Can Substantially
Reduce Plastic Pollution
System Transformation outcomes for all economic sectors and for packaging only in
Mt per year, 2025 and by scenario 2040

Plastic Leakage into the Ocean
(measured in million metric tons)
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Systern Transformation 2040
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System transformation

Produktion
+ | Fossil rastof & primzer plast Plastproblemet er strukturelt —
« Udfasning af subsidier til olie og petrokemi Ikke kun teknisk

» Kemikalietransparens & polymer-

standardisering
Kraever systemisk omstilling af

Marked & Design hele vaerdikeeden — ikke kun

+ Design for genbrug/genanvendelse affaldshéndtering

* Mindre emballage & refill

* Producentansvar & nye forretningsmodeller
Andringer er ngdvendige

Forbrug & Affald bade opstrgms og nedstrems

 Global infrastruktur

* 1 Indsamling & hgj kvalitet genanvendelse

« | Miljglaekage
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Hartmann et. al, Plastics in a Context of the Triple Planetary Crisis, manuscript in prep
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Modern Society

Single
In a Relationship
Basic Information Engaged
Married
Relationship it's Complicated
Status In an Open Relationship
Widowed
Separated
Divorced
In a Civil Union
In a Domestic Parthership
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Masseeksperimentet 2019

*natur
videnskabs
festival

e

(Y1ARINEPLASTIC

Syberg, K., Palmqvist, A., Khan, F.R., Strand, J., Vollertsen, J., Clausen, L.P.W., Feld, L., Hartmann, N.B., Oturai, N., Mgller, S. and Nielsen, T.G., 2020. A nationwide
assessment of plastic pollution in the Danish realm using citizen science. Scientific reports, 10(1), p.17773.
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Danmark, pa Feergerne og i Grgnland

Plastaffald blev fundet pa 98 % af

indsamlingsstederne
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Nikotikposer i naturen — hvad er omfanget?

Estimat: 5.3 mio poser ender Pk _ /
i den danske natur hvert ar... NS

Nikotinposer
- indhold og
miljgkonsekvenser

Kaskelot — Biologiforbundet —
naeste nummer...

Mijoprojekt 2267

April 2024

det nye cigaretskod

Snus, snulle, daus, madpakke, traestamme, et stykke til overkejen... kaert barn har mange
navne! Nikotinposer, og andre regfrie nikotinprodukter, bliver stadig mere populeere.
Desvaerre ses de ogsa oftere som henkastet affald i byer og i naturen. Dette er ikke kun et
eestetisk gene, men kan ogsa skade miljoet.

Tekst af Nanna Bloch Hartmann

[llustration: Marie Rubaek-Holm //Kaskelot
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Posematerialet

\"f.l_c}, sEd el L Ty
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Bindemiddel
polymer, som
smelter ved
opvarmning og

Posemateriale forsegler posens
Semi-syntetisk kanter
cellulose
G
Fyld

Fyldmateriale af cellulose hvortil
nikotin binder sig.
Derudover er der smagsstoffer,
antioksidanter, sedestoffer,
konserveringsmidler m.m.

[llustration: Marie Rubaek-Holm //Kaskelot
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Definitioner og typer af plastaffald

Macro Sphere
Meso Irregular Primary
| Plastic particles | of origin
Micro . Secondary
Film
Nano Fibre

A
( \
%O @D 2}/ -

Sphere Irregular particles Fibre Film
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1972

It is suggested that the wax fingers
represent the preserved record of a
conduction path which became molten
during the atmospheric phenomenon
usually referred to as brush discharge.
To test that hypothesis, pine needle
specimens were mounted on one of a
pair of electrodes in a closed system
and subjected to various electrical gra-
dients in the laboratory. In each case
carbon-coated disks were attached to
the opposite electrodes, and the col-
lected particulates were replicated and
examined with an electron microscope.
Tarticles collected when the pine needle
#as raised to a potential of 20 kv with
respect to a flat plate 20 cm away are
shown in the electron micrograph (Fig.

The plastics were eollected with a neus-
ton net (3), 1 m in diameter with 0.33-
mm meshes, towed at 2 knots (1 knot =
1.85 km/hour) on cruise 62 of the Ar-
lantis I (27 September to 18 October
1971). The particles of plastic were man-
ually sorted from the contents of the
neuston tows; they were counted and
their weights were determined on shore
with a Mettler H 15 balance. Plastics
were present in all 11 neuston tows
(Table 1). Their occurrence was wide-
spread, since the distance from the
southernmost to the northernmost tow
was 1300 km.

There were, on the average, about
3500 plastic particles per square kilome-
ter (the range was from 50 to 12,000),
This density gives a mean of one parti-
cle per 280 m? and a maximum of one
particle per 80 m2 The weight per
square kilometer was from 1 to 1800 g
and averaged about 290 g. The lowest
concentrations were observed at sta-
tions 10 and 11, as we began to enter
the Gulf Stream,

Most of the pieces were hard, white
cylindrical pellets, about 0.25 to 0.5 cm
in diameter, with rounded ends (Fig. 1).
Chemical weathering and wave action
may have produced the pellet shape.
Many pieces were brittle, which suggests
that the plasticizers had been lost by
weathering. Some had sharp edges,
which indicates either recent introduc-
tion into the sea or the recent breaking
up of larger pieces. A few particles (6
percent by number) were colored green,
bilue, or red, and there were also a small

Plastics on the Sargasso Sea Surface

Abstract. Plastic particles, in concenirations averaging 3500 pieces and 290 grams
per square kilometer, are widespread in the western Sargasso Sea. Pieces are brittle,
apparently due to the weathering of the plasticizers, and many are in a pellet shape
about 0.25 to 0.5 centimeters in diameter. The particles are surfaces for the artach-
ment of diatoms and hydroids. Increasing production of plastics, combined with pres-
ent waste-disposal practices, will undoubtedly lead to increases in the concenfra-
tion of these particles. Plastics could be a source of some of the polychlorinated
biphenyls recently observed in oceanic organisms,

While sampling the pelagic Sargas-
sum community in the western Sargasso
Sea, we encountered plastic particles in
our neuston (surface) nets. The occur-

Table 1. Neuston tow data.

Fig. 1. Typical plastic particles from tow 2. White pellets are on the lefi.

rence of these particles on the sea surface
has not yet been noted in the literature
[we also collected petroleum lumps,
which have received attention (I, 2)].

Concentration

Date . Weight
“1;*’“':‘_ (Octo- Tﬁ;’:‘ Location N:'SIJ”' col- —
ber at start - lected Mumber/

ber 1971) {hours) lected () km? g/'km?

1 12 225 307 105N 5 0.31 601 37
&0° 02.5"W

2 12 2,66 30° 194N 48 248 4,877 519
&07 00.9W

3 12 4.08 30° 556N 22 106 1457 0.2
59° 57.1'W

4 13 0o 31" 51N 4 022 1,081 &0.0
0" 3T.EW

5 13 0.50 32° 25.2'N 8 073 4,324 395.1
61° 14.6"W

& 14 6.50 33" 325N 62 243 2,519 103.3
627 3D.9W

7 14 0.85 347 218N I8 5357 12,080 1,770.7
627 53.0°W

B 135 1.00 35T 154N 17 0.96 4,593 2589
61° 463'W

9 15 085 35T ITA'N 22 0.64 6,994 2019
647 20.8"W

10 16 1.00 377 02.0°N 1 02z 270 4.9
65° 410'W

11 16 575 37" 005N 1 0.08 47 0.6

657 34.8"W —_—

Mean 3,537 2B6.8

Danmarks Tekniske Universitet
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Plastics on the Sargasso Sea Surface

Author{s): Edward J. Carpenter and K. L. Smith, Jr.

Sourceq Science, Mar. 17, 1972, [New Series, Vol. 175, No. 4027 (Mar. 17, 1972), pp. 1240-
1241

Published by: American Association for the Advancement of Science

Sma plastkugler dukker
op i plankton net
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chance, we must suspect that the key
Lo their evolution is a dissipative mecha-
nism not present in the solar system
today. It might have invelved a viscous
medium in the early solar nebula or the
influence of a passing star. A study of
evolutionary models with such alternate
mechanisms might provide wseful clues
about conditions in the young solar
system,
R. J. GREENRERG
C. C. CounseLMaN, III
I L Suarmo
Department of Earth and Planstary
Seiences, Massachusetts Institute of
Technology, Cambridge 02130

References amd Motes

1. 8¢, for example, P, Goldreich, Mon. Notic.
Roy. Astrom, Soc, 1M, 150 (1965),

2. A complete discussion s given by R. J. Green-
berg, the ascachusetts Institute of Techs
nalogy (September 1972,

3. D. Brouwer and G, Clemence, Merhods of
Celesrial  Mechanics  (Academic  Press, Mow
Yark, 1951}, p. 452,

. This qualitative aspect of the stability for rela-
tively high values of 2, was deseibed by
Goldreich (1) and by C. J. Coben ond E, C,
Hubbard [Astron. J."70, 10 {1955)].

5. The time scale for the svolution of the Titan-
Hyperion resonance prosents certain problems;

\bese are discussed in (3.

R. R. Allan, in Symposic Matematica {Istluts

Mazionale di Alta Matematics, Cintd Universi-

taria, Rome, 1970), val. 3, p. 75, Here the com-

jumction lomgitude lbrates abowt the average
kongitude of the saellites’ ascending nodes on

Saturs's equaiorial plane, so the rescnance

Inwalves the inclinations of bath satelliies,
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Polystyrene Spherules in Coastal Waters

Abstract, Polystyrene spherules averaging 0.5 millimeter in diameter (range 0.1
to 2 millitneters) are abundant in the coastal waters of southern New England. Two
types are present, a crystalline (clear) form and a white, opaque form with pig-
mentation resulting from a diene rubber. The spherules have bacteria on their
surfaces and contain polychlorinated biphenyls, apparently absorbed from ambient
seawater, in a concentration of 5 parts per million. White, opaque spherules are
selectively consumed by 8 species of fish out of 14 species examined, and a chae-
tognath. Ingestion of the plastic may lead to Intestinal blackage in smaller fish.

Polystyrene spherules are widespread
in the coastal waters of southern New
England. We first ohserved spherical
plastic particles in plankton tows in
January 1971 while sampling to deter-
mine the effects of a nuclear power sta-
tion on the ecology of Niantic Bay
(northeastern Long Island Sound). The
particles, although usually present in
zooplankton samples throughout the
year, were not investigated in detail
until February 1972, The spherules are
markedly different in size, shape, dis-
tribution, and chemical composition
from the plastics on the Sargasso Sea
surface (7).

Infrared spectrephotometry of the
particles indicated that they were poly-
styrene plastic. Two types are present
in seawater, in approximately equal
proportions. One is a clear or crystal-
line polystyrene, and the other is a
white, opague form with pigmentation
due to the presence of a diene rubber
compound in the plastic, as indicated by
infrared spectrophotometry and con-
firmed by a representative of the plastics
industry (2). Both forms are virtually
perfect spheres and average about 0.5
mm in diameter, ranging from 0.1 to
2 mm. They contain various sizes and
numbers of gaseous voids. Thus, they
are found at the sea surface, in the
waler column, and |

sediments since polystyrene is of a great-
er density than scawater.

The spherules are present in coastal
waters from western Long Island Sound
to Vineyard Sound (Table 1), and may
be more widespread since their tofal

range was not delimited. All samples
were collected with oblique plankton
tows by using the National Academy of
Sciences {NAS) reference net (0.5 m in
diameter at the mouth; mesh size 333
o) equipped with a flowmeter (3). The
highest concentrations observed were in
the Niantic Bay area with an average of
about 1 spherule per cubic meter for 72
samples taken on six dates between
February and May 1972, Concentra-
tions up to 14 m—? were observed in
this arca. At other stations sampled in
February to March 1972 the average
concentrations were as follows: Long
Island Sound (stations 22 to 27), 0.07
m~; east of Block Island (stations 13
to 18), 0.03 m—%; Great Salt Pond on
Block Island and west to Long Island
Sound (stations 19 to 21), 0.02 m—"

Bacterin  and  polychlorinated  bi-
phenyls {(PCH's) are present on surfaces
of the plastic particles. Freshly collected
spherules from Niantic Bay were trans-
ferred through four washings of sterile
seawafer and plated onto A-C seawater
medium (4), where rod-shaped gram-
negative bacteria were observed after
incubation, An extraction of the surface
of the spherules from Niantic Bay with
hexane showed that they contained
PCB's (Aroclor 1254) in a concentration
of 5 parts per million. Since PCB's are
not added in the manufacture of poly-
styrene (2), it is probable that the
source was ambient seawater.

Table 1. Sample location, date, wolume filtered, and concentration of plastic spherules in
coastal water. Stations 1 to 12 were in an area of about 10 km? the averages and ranges of
the spherule concentrations at these 12 stations are presedited,

17 NOVEMBER 1572

Danmarks Tekniske Universitet

Volume Spherules per
Station Location (g'.gj filtereel cubic meter
. —
(m) Avg. Range
Niantic Bay
1-12 A1 18N, T2° 1w 1 February 473 0,75 039-1.94
1-12 41718N, T2* 1w 17 February 140 2.58 062-14.1
1-12 A1° 18N, 72510 16 March 513 07 0.00-2,52
1=12 41°18N, 72°10°W T April 603 0.13 Q0,51
-12 41°18N, 72°10°W 25 May 387 061 0.03-2.44
Buzzards Bay
13 A1°34N, T 43W % March 59 0.03
14 41734'N, T0°43W % March s 0.02
Vineyard Sownd
5 41730, 70° 39°W 10 March 48 002
16 417307, T0° 39W 10 March Ell 0.00
Rhode Island Sound
17 417N, 71°03°W 24 March 108 010
18 41°13.5N, T1°18'W 25 March kL 0.00
Gireat Salt Poad
12 410N, T1°33W 25 March 54 0.04
Block Island Sound
0 41°12°N, T1=44'W 25 March 191 0.01
21 41712°N, T2R00W 25 March 104 0.
Long Isfand Sound
22 417 10N, T2°20°W 25 March 280 010
23 41709N, T2 36'W 25 March 122 0.05
4 41708N, 72°52°W 25 March 48 0.10
15 4116, T2°01"'W 23 March 109 0.05
26 41*1T'N, 72°03'W 23 March 125 0.07
bly in the 7 A171T'M, T1°59°W 23 March 151 .04
T49

Science

RYAAAS

Polystyrene Spherules in Coastal Waters

Author(s): Edward J. Carpenter, Susan J. Anderson, George R. Harvey, Helen P. Miklas
and Bradford B, Peck

Source:| Science, Mov. 17, 1972} New Series, Vol. 178, No. 4062 (Mov. 17, 1972), pp. T49-
750

Plast pellets indeholder PBC'er,
som menes at stamme fra miljget

Fisk spiser de sma plastkugler

Effekter er ukendte, men blokering af
fedekanal pa sma fisk er muligt
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> Plastic Particles in Surface

SCle I lce Waters of the Northwestern Atlantic

n‘ AAAS The abundance, distribution, source, and significance

of various types of plastics are discussed.

John B. Colton, Jr., Frederick D. Knapp, Bruce R. Burns

Fremhasver bl.a.:
Plast er persistent og akkumulerer i havet
Stigende produktion vil gge koncentrationer

Papeger behov for:
-nedbrydelige polymerer til nogle
anvendelser
- udvikling af effektive affalds- og
forbreendingssystemer
e, 2. Tyt paie reicien (8) ovae poene smneris, e i = VIATK@NE Styrket plastgenanvendelse — inkl.

translucent polystyrene spherules, (C) opaque and translucent polyethylene cylinders,

1974 (D) Styrofoam, (E) plastic sheets, and (F) plastic pieces. &nd ret ind uStriadf% rd

Danmarks Tekniske Universite!
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Fg 2 Changes in the mean abandance of Unee categories of
micro-plastic panicles on South African beaches betwesn 1984
and 1989,

Plastic and other artefacts on South
African beaches: temporal trends in

abundance and composition

Danmarks Tekniske Universitet

Suid-Afrikaanse Tydskrif vir Welenskap Vol 86  Julie — Okiober 1990

P.G. RYAN and C.L. MOLONEY
FiaPartrick Institute and Marine Biology
Research Institute, University of Cape Town,
Rondebosch, 7700 South Africa.

‘ Sampling was performed al wo levels: Wuﬁ:w—mcfa.cls

(< 20 mm diameter) were coilected from a 0.5-m-wide an-

sect running up the beach by sieving the top SO mm of sand
through 2 2-mm mesh gieve (n = 5) beaches); and macro-arie-
facts (> 20 mm) were collected from 50-m stretches of beach
(n = 51) and were identified as far as possible to determine
their origin. In addition, pumice was collecied along wilh
micro-artefactsin 1984,

Micro-plastics were grouped into three categories; virgin
indusmal pellets that form the feedstock for the plastics
indusery, expanded polystyrene, and fragmemts of plastic
articles (e.g. pieces of botlles and bags, rope fibres, eic.).
Macro-plastics were grouped inlo four categories: packaging
and other disposable items (e.g. bags, borles, straps, eic.),
fishing equipment (netws, line, floats, ew.), non-disposable user
objects (shoes, gloves, eic.), and unidentified pieces.
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PERGAMON Marine Pollution Bulletin 44 (2002) 10351038

A comparison of neustonic plastic and zooplankton abundance
in southern California’s coastal waters

C.J. Moore **, S.L. Moore ”, S.B. Weisberg °, G.L. Lattin *, A.F. Zellers *

* Algalita Marine Research Foundation, 345 Bay Shore Avenue, Long Beach, CA W803-1956, USA
Y Southern California Coastal Water Research Project, 7171 Fenwick Lane, Wesiminster, CA 92683, USA

2002

Abstract

The density of neustonic plastic particles was compared to that of zooplankton in the coastal ocean near Long Beach, California.
Two trawl surveys were ::nnduu:ted one after an extended dr}' permd when there was little ]:md based runoff, the second shortly after
: \ ; ; ; \ ecie ES 3 ansect parallel to shme

oug thE storm effect
on mass was less than it was for density, reﬂe::tmg a smaller average size of plastic parr.u:les after the storm. The average mass of
plastic was two and a half times greater than that of plankton, and even greater after the storm. The spatial pattern of the ratio also
differed before and after a storm. Before the storm. greatest plastic to plankton ratios were observed at two stations closest to shore,
whereas after the storm these had the lowest ratios.

i@ 2002 Elsevier Science Lid. All rights reserved.

Keywords: Southern Califormia; Neuston; Plastics; Zooplankton; Debris; Pollution monitoring
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Lost at Sea: Where Is All
the Plastic?

Richard C. Thompson,'* Ylva Olsen,” Richard P. Mitchell,’
Anthony Davis,” Steven ). Rowland,” Anthony W. G. John,?
Daniel McGonigle,® Andrea E. Russell®

Millions of metric tons of plastic are produced
annually. Countless large items of plastic debris
are accumulating in marine habitats worldwide
and may persist for cenfuries (/). Here we
show that microscopic plastic fragments and fi-
bers (Fig. 1A) are also widespread in the oceans
and have accumulated in the pelagic zone and
sedimentary habitats. The fragments appear o
have resulied from degradation of larger items.
Plastics of this size are inpested by marnne organ-
ismme, but the environmental consequences
of this contarmination are still unknown.
Ower the past 40 vears, large items of
plastic debris have frequently been re-
corded in habitats from the poles fo the
equator (/). Smaller fragments, proba-
bly also plastic, have been reported ( 5) but
have received far less atiention. Most
plastics are resistant to biodegradation, but
will break down gradually through me-
chanical action (6). Many “hiodegrad-
able™ plastics are composites with maters-
als such as starch that bindeprade, leaving
behind numerous, nondegradable, plastic

ing, and rope, susgesting that the fragments result-
ed from the breakdown of larger items.

To assess the extent of contamination, a fir-
ther 17 beaches were examined (Fig. 1B). Similar
fibers were found, demonstrating that microscopic
plastics are common in sedimentary habitats. To
assess long-term trends in abundance, we exam-
ined plankton samples collected repularly since
the 19605 along routes between Aberdeen and the
Shetlands (315 km) and from Sule Skemry to lee-

land (850 km) (7) (Fig. 1B). We found plastic
archived among the plankion in samples back to
the 19608, but with a significant increase in abun-
dance over time (Fig. 1E). We found similar types
of polymer in the water column as in sediments,
sugmesting that polyvmer density was nol a major
factor influencing distabution,

It was only possible to quantify fagments that
differed in appearance from sediment grains or
plankion. Some fragments were granular, but
most were fibrows, 20 pm in diameter, and
brightly colored. We believe that these probably
represent only a small proportion of the micno-
soopic plastic in the environment, and methods are
i fieeded to quantify the full spectrum of -
terial present. The consequences of this contami-

%

fragments (6 ). Some cleaning agents also 4000
contain abrasive plastic fragpments ().
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_nauion are vel 1o be esiablished, Larae plasfic
items can cause suffocation and entanglerment and
disrupt digestion in birds, fish, and mammals (7).
To determine the potential for microscopic plas-
fics o be ingested, we kept amphipods (detriti-
vares), lugworms (deposit feeders), and bamacles
(filter feeders) in aquaria with small quantities of
microscopic plastics. All three species ingested
plastics within a few days (7) (fig. S1).

Our findings demonstrate the broad spatial
extent and accumulation of this type of contam-
ination. Given the rapid increase in plastic pro-
duction (Fig. 1E), the longevity of plastic, and
the disposable nature of plastic items (2, 3), this
contamination is likely to increase. There is the
potential for plastics to adsorb, release, and
transport chemicals (3, ). However, it remains
to be shown whether toxic substances can pass
from plastics to the food chain. More work is
needed to establish whether there are any envi-
ronmental consequences of this debris.
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Rist, S, Hartmann, NB & Welden, N 2021, 'How fast, how far: Diversification and adoption of novel methods in aquatic
microplastic monitoring', Environmental Pollution, vol. 291, 118174. https://doi.org/10.1016/j.envpol.2021.118174
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Mikroplast ender ikke blot i havene -
det blaeser rundt i luften omkring os

i

17. apr. 2019, 21:59 f ¥y ™ TV2.dk

Overraskede forskere: Det regner med plastic i
ROCky Mountains Ingenigren, 14. aug 2019

Mikroplast falder fra himlen i Arktis -
Danmark gar ikke fri

e f W ™= TvV2.dk

Det regner med mikroplastik 1
London Videnskab.dk, 2. jan 2020




0 Forskere finder mikroplast i _—
- menneskelor’[ 8 Stedef 1 :\c::r(;a;::rc)usands of bits of plastic
Verden Videnskab .dk 23. okt 2018 Though abundant in water, air, and common foods, it’s unclear how it might

affect our health.

National Geographic, June 5th 2019
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: help keep air out. While others le
help the food we eat stéy fi

 Plastics. An Important Part
Of Your Healthy Diet.

tect our food in many w in taking the mysters opping: All of

freshness, plastic wrap clings tightly

provide a strong seal. And plastic wr.
extend the shelf fife of perishable prod

fish and meats.

Kilde: American Plastics Council, 1995. Courtesy of Science History Institute
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PLASTICFIBERS I~~~ Pasm e,
TA P WAT E H y 2 U ] 7 orb. one world. one story. fI’IVI||Ige.

PREVALENCE OF MICROSCOPIC PLASTIC FIBERS BY SAMPLE SOURCE LOCATION. ° 500 mL Opsamlet | HDPE ﬂaSker

« Sendt til University of Minnesota for

analyse
WoRLDWIDE usA EUROPE INDONESIA,  Vandprgaver filtreret pa cellulosefilter med
76 PERCENT 25 um porest@rl’e|Se

» Mikroplast partikler identificeret ved visuel
analyse under mikroskop

LEBANON, UGANDA ECUADOR,
BEIRUT KAMPALA QuITO .
82 PERCENT 94 PERCENT 81 PERCENT 75 PERCENT ° Analyser af |aborator|e_b|anks for at

kontrollere for kontaminering.

The Invisibles — Orb Media

Dato Danmarks Tekniske Universitet
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Mikroplastidrikkevand: Nu kaldes
ministerisamrad

Forskere har fundet mikroplast i drikkevandet 12 kommuner. Radikale Venstre og Konservative
mener, at viskal vaere forsigtige over for stoffet.

i

Mikroplast fundet i dansk {Q -
drikkevand e
=%

Politikere vil have undersggt, hvor meget mikroplast der er i det .
danske drikkevand.

Deter "=rgerfigt” og "bekymrende”, mener Ida Auken, Rad. Ven., og Mette Abildgaard. Kans.

Foto: lda Guldbask Arentcen & Simon Skipper - Scanpix TV 2 KOSmOpOI, 20. Sep. 201 7

Danmarks Tekniske Universitet
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Mikroplast i det danske grundvand?

« Undersggelse af 6 grundvandsboringer (10-100 L praver).

— Mortenstrup (Harsholm) Assermglle (Lejre) Solhgj (Hedehusene) Rgdekro
Nord Farversmglle (Aabenraa)

— Filtreret pa stalfiltre med porestgrrelse pa 10 um og Analyseret med u-FTIR

 Fa paviste partikler — vurderes primaert som kontaminering fra praveudtagning.

« Litteraturen peger pa meget lav risiko for mikroplast i dansk grundvand.
Transport af sma partikler (<1 um) kan ikke udelukkes, men jordlag fungerer
typisk som effektivt filter.

Mackevica, A., & Hartmann, N. B. (2018). Mikroplast i grundvand —
En vurdering af potentialet for forekomst af mikroplast i dansk grundvand.
Danmarks Tekniske Universitet (DTU) (findes pa orbit.dtu.dk)

Danmarks Tekniske Universitet
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Mikroplast i det danske drikkevand?

Danmarks Tekniske Universitet

 Vandprgver tappet fra vandhaner pa 17
lokaliteter fordelt i hele landet (forar
2018)

+ 50L blev tappet direkte fra vandhanerne
og stammer bade fra private boliger,
private arbejdspladser samt private og
offentlige institutioner.

Strand, J., Feld, L., Murphy, F., Mackevica, A., & Hartmann, N.
B. (2018). Analysis of microplastic particles in Danish drinking

water. Aarhus University. Scientific Report from DCE — Danish
Centre for Environment and Energy No. 291

Feld, L, da Silva, VH, Murphy, F, Hartmann, NB & Strand, J
2021, ‘A Study of Microplastic Particles in Danish Tap
Water', Water, vol. 13, no. 15,

2097. https://doi.org/10.3390/w13152097
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MIRODLAST I DRI EVANDET? ANALYSIS OF MICROPLASTIC PARTICLES
- sadan testes det IN DANISH DRINKING WATER
Flowmaler sikrer /\I s

x

Vandhane

f

Lukket system der
skrues direkte pa
vandhanen

Strand, J., Feld, L., Murphy, F., Mackevica, A., &
Hartmann, N. B. (2018). Analysis of microplastic
particles in Danish drinking water. Aarhus University.

Scientific Report from DCE -
Environment and Energy No.

Danmarks Tekniske Universitet

'[ provestorrelsen

DCE - DANISH CENTRE FOR ENVIRONMENT AND ENERGY

A

Filter, der kan
opfange mikroplast

Danish Centre for
291
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Mikroplast i det danske drikkevand?

 Vandprgver tappet fra vandhaner pa 17
lokaliteter fordelt i hele landet

+ 50L blev tappet direkte fra vandhanerne
og stammer bade fra private boliger,
private arbejdspladser samt private og
offentlige institutioner.

- Indholdet af mikroplastik var under
detektionsgraensenii alle 17
drikkevandsvandprgver

e NB! Begreenset datasaet!
...0g kun partikler >10 um

Danmarks Tekniske Universitet
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Undersggelse renser drikkevand for
mistanke om mikroplast

Du skal ikke frygte vandet fra din vandhane, hvis du er bange for mikroplast. Sidanlyder

konklusioneni en ny rapport.

2 Kosmopol, 8. okt. 2018

© Hjem ~ Nyheder ~ Dansk drikkevand frikendt for mikroplast

Dansk drikkevand

frikendt for mikroplast

En undersggelse lavet af Aarhus Universitet og Danmarks Tekniske

Universitet tyder pa, at mikroplast ikke er et problem i det danske
drikkevand.

Danmarks Tekniske Universitet
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Lave koncentrationer af mikroplast i grundvand og
drikkevand - Tyskland

q)

PE

PA

PEST

PVC

epoxy resin

q7
I§ RN R

# microplastics m?3
b s

0_ | - | I | | | | | | | -ITI | | !ITI | . | |
~— 4] o <t ‘t_\'l ‘-9 N o) < = o™N o < — (4] a2} <t = N (32} << ; : E"=)
2 2 2
Nethen Holdorf Grossen- [Sandeler-| Thuels- Holdorf
kneten moens felde

Mintenig, S. M., Léder, M. G., Primpke, S., & Gerdts, G. (2019). Low numbers of microplastics detected in drinking water from ground
water sources. Science of the total environment, 648, 631-635.
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Internationale undersggelser

Figure 6. Measured microplastic (MP on vertical axis) number concentration (including error bars) by country
and region as reported by the studies focussing on one country. Due to the wide variety of size ranges
applied, vertical axis is logarithmic.

10000
- America Asia Europe Baseret pa studier frem til 2021:
— 1000 . . .
= . . f Koncentrationen af mikroplast i
= 100 e ¢ europeeisk drikkevand er under 1
L . ; partikel pr. liter, og stgrstedelen &
4 10 8 ° markant under 0,1 partikel pr. liter.
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g_ l L f ' ®
o
= 0.1 .
y—
o ®
T 0.01
]
=
3 0001 « °
0.0001 o https
NNooocg2gEggdEeRBEE52geEeesS
SEppscs55682ZEEE R
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Det Europaiske Drikkevandsdirektiv

Directive (EU) 2020/2184 of the European Parliament and of the
Council of 16 December 2020 on the quality of water intended for i ol aete s g Waba
human consumption

» For at imgdekomme den voksende offentlige bekymring over
virkningerne af nye stoffer, sasom (...) mikroplast, pa menneskers
sundhed gennem brug af vand beregnet til menneskelig konsum
(...) bar dette direktiv indfare en watch-list-mekanisme. Watch-list-
mekanismen vil gare det muligt at reagere pa voksende
bekymringer pa en dynamisk og fleksibel made.”

 Direktivet fastlzegger monitorering og metodekrav (som beskrevet
i JRC rapport), men ingen bindende kvalitetskrav eller
gransevardier

« Overvagning vil gare det muligt at seette realistiske og
sundhedsbeskyttende mal, hvis ngdvendigt

Danmarks Tekniske Universitet



=
—
—

i

Det Europaeiske Drikkevandsdirektiv - supplement

Official Journal EN
of the European Union L series

2024[1441 21.5.2024

COMMISSION DELEGATED DECISION (EU) 2024’] 441
of 11 March 2024

supplementing Directive (EU) 2020/2184 of the European Parliament and of the Council by laying
down a methodology to measure microplastics in water intended for human consumption

(notified under document C(2024) 1459)

(Text with EEA relevance)

“En filterkaskade skal bruges til at opsamle partikler og fibre fra vand, der er beregnet til
menneskelig konsum. Billeder fra optisk mikroskopi eller kemisk kortlaegning bruges
derefter til at bestemme individuelle partikelstgrrelser og -form, mens
vibrationsmikrospektroskopi bruges til at identificere partikelsammenseaetninger."

“Et minimumsvolumen pa 1.000 liter vand skal udtages som prgve.”

Danmarks Tekniske Universitet



https://eur-lex.europa.eu/eli/dec_del/2024/1441/oj/eng
https://eur-lex.europa.eu/eli/dec_del/2024/1441/oj/eng
https://eur-lex.europa.eu/eli/dec_del/2024/1441/oj/eng
https://eur-lex.europa.eu/eli/dec_del/2024/1441/oj/eng
https://eur-lex.europa.eu/eli/dec_del/2024/1441/oj/eng
https://eur-lex.europa.eu/eli/dec_del/2024/1441/oj/eng
https://eur-lex.europa.eu/eli/dec_del/2024/1441/oj/eng
https://eur-lex.europa.eu/eli/dec_del/2024/1441/oj/eng
https://eur-lex.europa.eu/eli/dec_del/2024/1441/oj/eng
https://eur-lex.europa.eu/eli/dec_del/2024/1441/oj/eng
https://eur-lex.europa.eu/eli/dec_del/2024/1441/oj/eng
https://eur-lex.europa.eu/eli/dec_del/2024/1441/oj/eng
https://eur-lex.europa.eu/eli/dec_del/2024/1441/oj/eng

NE

Info om fastsaettelse af graensevaerdier —
Californien vs EU

« SB 1422 (2018) palaegger State Water Resources Control Board at udvikle og
implementere et reguleringsprogram for mikroplast i drikkevand.

» Trin 1: Definition af mikroplast (2020)
» Trin 2: standardiserede metoder (2021-2022)
» Trin 3: 4-arigt monitoreringsprogram (Fase 1: 2023-2025, Fase 2: 2026-2028)

» Baseret pa (mangelfuld) data for effekter pa mennesker:

— En ikke-regulatorisk screeningsveerdi pa 0,3 ug L™ eller 5,7x10° partikler L™ (for 0,5 um
polystyrenkugler, for hvilke der fandtes toksicitetsdata).

» Kan bruges til bl.a. at fastseette pravetagningsvolumen ud fra analysemaessige
detektionsgraenser

« Et underliggende problem: mikroplast er ikke bare mikroplast...
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Mikroplast er ikke bare mikroplast...
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Plast er ikke bare plast...

+ mere end 16.000 kemikalier, der potentielt anvendes til -
eller findes i -plastmaterialer og produkter

...hvoraf mere end 4200 er identificeret som
'kemikalier af potentiel bekymring

...0g der mangler faredata for
mere end 10.000 kemikalier.

gm;',g"m“i? @Plasﬁ:hem
PVC PA6 (nylon) I PLASTICS
e
State of the
D Science
PS m.fl. ..... K52 onPlastic
Chemicals
' | TR Identifying and addressing chemicals
f ‘r; and polymers of concern
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https://www.unep.org/resources/report/chemicals-plastics-technical-report
https://plastchem-project.org/
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Mikroplast....
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100-200 in total

From soft layer
[ From hard layer

Reference-salt: 423 = 161

: 74—;,50 7 gt ,_akroplast/ar
mikroplast partikler per 0.1 g

i fra/ et P skaerebraet

L 49, 5 g mlkropfl»ast/ar fra et A |
B skaerebraet ot Kilde: Luo et al., 2022 Polyoxymethylene (POM) kvaern:
".(Yada" etal, 2023) o 7628 =+ 2655 mikroplast partikler

¢ N e S R er 0.1
(Schymanski ert al., 2020)
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Emballage & tilberedning

» Brugen af plast til emballering og tilberedning af mad samt indtagelsen af staerkt
forarbejdede f@gdevarer er statistisk signifikant foroundet med indhold af mikroplast i

affgringen (Hartmann et al., 2024)

T T g
—_—————
——
- - .:'-n..—"
L& ]
= = -
| 1 |
Polypropylene D: Billions of Microplastics
Container Filled with and Nanoplastics
Clean Water Wrowsve Heating for 2 Miiutes Suspended in the Water
day 1-4
Kilde: Hussain et al., 2023 common diet

| | | | |

| | | I
Kilde: Hartmann et al., 2024

« Opvarmning i mikroovn forsager frigivelse af millioner af partikler (Hussain et al., 2023)
—> micro- og nanoplast?

Danmarks Tekniske Universitet
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7 mikroplast partikler pa 20 minutter

S—————,
Foto: Genereret med ChatGPT v5



Mikroplast i jord og afgrader

Jord (herunder landbrugsjord) fungerer som en ‘sink’ for mikroplast.

Mikroplast tilfares jorden via flere kilder, bl.a. slam, kompost, deekningsplast og
atmosfeerisk nedfald.

Viden om effekter pa jordorganismer, jordstruktur og neeringsstofkredslgb er stadig
begreenset.

Men: realistiske scenatrier for spredning af slam viser risiko for kroniske effekter pa
Jordorganismer

Optag af nanoplast er pavist i planter via radder og blade

EU direktiv om jordbundsovervagning: ”...dette direktiv ggr det muligt at medtage
mikroplast og nanoplast i overvagningen af jordforurenende stoffer

e e B

SRy
.......


https://eur-lex.europa.eu/legal-content/DA/TXT/PDF/?uri=OJ:L_202502360&qid=1772449153758
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Opsummering

 Plastens succes i det 20. arhundrede har skabt et systemproblem
i det 21.

 Plastforurening er allestedsnarvaerende og persistent
* Plast og mikroplast haenger ulgseligt sammen
* Naesten umuligt at fjerne, nar det farst er i miljget.

 Dokumenterede effekter pa mennesker og miljg, selv om
vaesentlige videnshuller bestar.

Kan plastforurening betragtes som en global generationsforurening?

Danmarks Tekniske Universitet
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Effekter gennem plastens livscyklus

& \‘ ¥ Ekstraktion af fossile braendsler

I“ Plastik produktion

- At &&ndre et systemproblem kraever system transformation
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FNs Plasttraktat forhandlinger

Resolution adopted by the United Nations Environment
Assembly on 2 March 2022

5/14.  End plastic pollution: towards an international legally binding instrument

Danmarks Tekniske Universitet

Ambition: Et udkast til en global,
juridisk bindende aftale inden
udgangen af 2024.

Mgder i den Mellemstatslige
Forhandlingskomité (INC):

Nairobi, marts 2022
Vedtagelse af resolution

INC-1 - Uruguay - 2022
INC-2 - Frankrig - 2023
INC-3 - Kenya - 2023
INC-4 - Canada - 2024
INC-5 - Korea - 2024
INC-5.2 - Schweiz - 2025
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Plast: fra gru til gavn?

Plast er plastisk, smidigt, villigt,
verdens venligste produkt.
Smuk teknik skal bruges smukt.
Nar man ggr det groft og billigt,
er det mennesket, der svigter.

- Plast kan alt, men: Plast forpligter!
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Tak for jeres opmarksomhed!

VELUX FONDEN
X

SCARPA SusBrarane, Grand Solutions % S v
MarinePlastic Il UPLIFT programme Reinholdt W. Jorck & Hustrus Fond

Date
Danmarks Tekniske Universitet
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Vand pa flaske

* 96 Mikroplast partikler/L (Gennemsnit, Nizamali et al 2023)
« 325 Mikroplast partikler/L (Gennemsnit, Mason et a., 2018)

» Meget stor variation mellem maerker (Mason et al, 2018. Winkler et al., 2019)
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Vand pa flaske

96 Mikroplast partikler/L (Gennemsnit, Nizamali et al 2023)
325 Mikroplast partikler/L (Gennemsnit, Mason et a., 2018)

Meget stor variation mellem meaerker (Mason et al, 2018. Winkler et al., 2019)

BRAND 1 BRAND 2 BRAND 3

, * Mekaniske pavirkninger er arsag
5, » til frigivelse af mikroplast
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Kilde: Winkler et al., 2019
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