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Hovedtyper av plastpolymere
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..plast er ikke bare en karbon-hydrogen kjede

Fargepigmenter, stabilisatorer, mykgjgrer, flammehemmere,
og mange flere
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Kompleks blanding av kjemikalier
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Er det sa mange?

Information sources

Regulatory
2572

Scientific
2238

Industrial
1 457

Regulatory & Scientific’
2072
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A — Overview ove

Confidence in their
use in plastics

High
8 567

¥ Regulatory & Industrial’: 375

m Scientific & Industrial’: 327
Regulatory, Scientific & Industrial’

1 506

Substances are found in sources of all mentioned types

Medium
1398

Low: 582

Plastic monomers

& processing
10 547 active Ci

“ These active CASRNSs are associated with 24 901 deleted CASRNs and 22 alt

" Substances of unknown or variable composition, complex reaction products, ol
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Table 2 Types of additives in plastic materials

Category/type of
additive

Substances

Polymers in which applied

Typical range % w/w

Plasticisers

Hame retardants

Blowing agents

Colourants

Antifogging additives

Heat stabdisers

Anti-static additives

Lubricants

Curing agents

Primary Antioodants

Antimicrobials

Secondary Antioxidants

Nickel Quenchers

UV Absorbers

Hindered Amine Stabilisers

Slip additives
Polymer processing aids

Polymeric impact mod
fiars

Chiorinated paraffins, diisoheptyiphthalate (OBHP), disodecylphthalate (DIDP),
1.2-benzenedicarboxylic acid, di-C, ,,-branched and linear alkyl esters (DHNUP),
benzy! butyl phthalate (BBP), bis(2-ethyihexyl)phthalate (DEHP), bis(2-meth
anyethyl) phthalate (DMEP), dibutyl phthalate (DBP), dipenty! phthalate (DPP),
di{2-ethylhexyl) adipate (DEHA), di-octyladipate (DOA), diethy! phthalate (DEP)

diisobutyipht
phthalate (IX
adipate (HOA)

ate (DiBP), tris(2 chioroethyf)phosphate (TCEP), dicyclobexy!
P), diheptyl adipate (DHA), heptyl adipate (HAD), and heptyl octy

Chiorinated paraffins, brominated flame retardants with antimony (Sb) as synesgist
(eg. polybrominated diphenyl ethers (PBDES), decabromodiphenylethane, tetra
bromo-bisphenol A (TBBPA), tetrabromophthalic anhydride (TBPA), phosphorous

flame retardants (TCEP or trisQ2

dododecane (HBCDD)

chiorisopropyliphosphate (TOPP)), hexabromocy

Azodicarbonamide (ADC), p-toluenesulfonylhydrazide (TSH), 44" -auibis (benzenesul
fonylhydrazide) (OBSH), p-toluenesulfonyl semicarbazide ( T‘_-PO_, 5-phenyitetrazole
5-PT), NN-dinitroso-pentamethylenatetramine (DNPT)

1.4-Diamino-2-methaxy-9,10-anthracenadione, 2-methyl-4-(2-methyiphenyl)azo)

benzenamine

Gycerol esters, polyglycerolester, sorbitan esters and their ethoxylates, nornylphenol

ethoxylates, alcohol ethoxylates

Nomyiphenol (barium and calcurmn salts)

Fatty aad esters, ethoxylated alkylamines, diethanolamides, ethoxylated alcohol,
alkyisulfonates, akylphosphates, tetraalkylammonsumn salt, trialkyfbenzylammo.

niurn salt

Fatty add esters, hydrocarbon waxes, metal stearates, amice waxes, ester waxes

4 4"-Diaminodiphenyimethane (MDA); 2.2"-dichloro-4.4"-methylenedianiline (MOCA),
formaidehyde - reaction products with andine; hydrazine, TGI/B-TGIC

Irganox E 201, butylated hydroxytoluene (BHT), Irganox 1076, Irganox 1135, lrganox
2246, rganox 259, Irganax 1098, Irganox 1222, Irganox 1425, lrganox 245

2-n-octyl-4-isothiazdlin-3-one in dicctyiphthalate, Ag-Zn

2eolites, 2,356 tetrachloro-4

(methylsulfonyl) pyridine, N-(trichioro-methylithio) phthalamide, 10,10™-axybisphe

navarsine (OBPA), triclosan

rgafos TNPF, Irgafos 168, kegafos 126, ADK Stab PEP 36, ADK Stab HP-10, Hostanox
P-EPQ Ethanox 398, Weston 618, Irgafos 12, Irgafios 38, Ultranox 641, Irganox PS

802, Irganox PS 800

Cyasorb UV-1084, Irgastab 2002, UV Chek AM 101, Sanduvor NPU
UV-P, UV-320, UV-326, UV-327, UV-328, UV-329, UV-350, UV-360, UV-571, Tinuvin 213,

4, Tinuvin 840, ADK Stab LA 51, Seesorb 1000, Cyasorb UV-9, Uvinud 400,
Cyasorb UV-24, Cyasorb WV-531

Tinuvin 770, Tinuvin 622 LD, Chimassorb 944, Chimassorb 119, Tinuvin 765, Tinuvin

144, Tinuvin 123, Chémassorb 2020

Erucamide, oleamide, stearamide

Fluoropolymers (e.g. copolymes of vinylidene fluoride and hexafluoropropylene),

polydimethyl sloxane oils

Methacrylate butadiene styrene compounds, chlorinated PE, acrylic polymess,

athviens vind acetate

PVC, cellulose plastic

Varous

Various

Varous
PE, PP, EVA copalymers, PVC
C

PE, PP, PVC, PSYHIPS, ABS/SAN

PVC, PS/ABS, PP, PE, engi
neered thermoplastics

PP, PE, styrenics, engineered
resing, PVC

Plasticised PVC, PU, LDPE,
polyester

PP, PE, styrenics, engineered
resins, PVC

PP

Various

LDPE, PP
LLDPE

PVC PE, PP
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Oceanic long-range transport of organic
additives present in plastic products:

an overview

ielena Andrade'"0, Jullane Glige"®, Dorte Heszke’®, Narain Mahara) Asha',
Shwetha Manohar Navaaar' and Martin Scherinaer''©
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Er det farlig?
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Additiver slippes ut over hele
nedbrytningsperioden av en plast gjenstand

Current Peak of toxic release

T ~ : >
" ®  Plastic toxicity debt 4=

... sa selv om additivet brytes raskt ned i miljget, kan den lekke ut av plast over veldig lang tid Egﬂ“ﬂﬂlﬂmyl
Nnce&le 0y Deese

| viavoor: |
’ \ The Global Plastic Toxicity Debt
.m Matthias C. Rillig/" Shin Woong Kim, Tae-Youn

Shin Woang Kim, 2 Kim, and Walter R. Waldman
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Plastsgppel sprer seg i hele miljget

A Remote ocean
surface and
coastlines
Ocean gyres are
reservoirs for
plastic debris and
currents can
transport plastic
to remote and
ecologically
sensitive
coastlines.

B The water
column
Neutrally buoyant
plastic and plastic
aggregates with
organic matter
accumulate in the

D Soils

Flastic applied to
cropland as mulch
and with
contaminated
compost
accumulates and
may be slowly
released as
weathered
microplastic.

Microplastics

E The body
Ingested or
inhaled part}

water column of can accurdlate in
the ocean and
body cay
lakes and can be rElE;SE
taken up by
organisms. and ch -
and pofgntially
penetr
C The deep sea epitheli
Sinking plastic and tiss
accumulates on
the seafloor in
conditions ideal . -
for long-term Fig. 1 ‘Ln-catm yhere poorly reversible plastic
preservation in pollution accumul3 Chapter 6
benthic Weight of Evidence for the Microplastic
ecosystems and Vector Effect in the Context of Chemical
the sedimentary Risk Assessment
t“l crust.

Albert A. Koelmans, Noél J. Diepens, and Nur Hazimah Mohamed Nor
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Control

. Food with CR . Food without CR

Exposed

Crumb rubber 1-2.8 mm
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Depuration

Crumb rubber concentration
in the food: 57 particles/g
food or 0.36 g CR/g food

Analysed with
GC/MS
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Number of crumb rubber particles

Akvapiag, () SINTEF
& Ingestion of Crumb Rubber and

Uptake of Associated Contaminants in the
Marine Lumpfish (Cyclopterus lumpus)

Fanny Higg ", Dorta Herzke! ™, Viadimi Nikiforow’, Mari Cresse’, Andy M. Boath %, Uisbet Sarensen *
Sophie Bourgeon! and Claudia Halsband®

YT - The Arctic Uiversity of Norway, “Akvapta-aiva, Norway: *NiLU: Norwegian Insitute for Air
Research, Norway; “SINTEF Ocean, Norway
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Plast i havhest
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Ingested plastics in northern fulmars (Fulmarus
glacialis): A pathway for polybrominated diphenyl
ether (PBDE) exposure?
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... det er mange forskjellige
el kjemiske stoffer som kan finnes
P NS i gg pa plast
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... Men det er ikke hele sannheten
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Etter mer enn 10 ar med forskining pa
plastforurensing vet vi:

* At hvor det er plast da er det additiver
* At additiver kan lekke ut av plast
* At mange dyrearter spiser plast
» Additiver kan ogsa lekke ut av plast i dyr som har spist plasten
e Skjebnen i miljpet avhenger av type additiv
* Effekten pa dyr og mennesker er enda veldig uklart
* Vima gjore noe
... sa vet vi nok?



Vi vet ikke ...

e Hva er de mest brukte additiver
e Hvilke additiver lekker mest ut i naturen

* Er dyret som spiser mest plast (f.eks. havhest eller en hval),
ogsa dyret som tar opp mest additiver

* Hvor mye har stgrrelse og type plast/overflaten a si
 Hvilke additiver er mest skadelig for menneskene og dyr

* Hva er de riktige tiltakene for a redusere utslipp



Ta-med-hjem beskjeder

Der vi finner plast, finner vi ogsa additiver
Jo mer plasten sprer seg i miljget, jo mer vil ogsa additivene spre seg

\ 20\ 28 2

Plast kan frakte mange forskjellige additiver til alle deler av
pkosystemet og til oss mennesker

- Plasten og additivene vil forbli i naturen over lang tid
— Det er bedre a forhindre utslipp enn a rense opp
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