


Recycling e-waste that
contains toxic flame
retardants contaminates
new products, continues
exposure, and undermines
the credibility of recycling.

CHILDREN FAMILIES

Brominated flame retardants OctaBDE, DecaBDE, and HBCD

are distributed from recycled have been used as flame retard-

e-waste plastics into children’s ants in a variety

toys. These chemicals are of electronic products

known to disrupt human for many years.

hormone systems, These chemicals

adversely impacting were recognized
as POPs of global

concern that need

the development of
the nervous system

and children’s to be eliminated just

like other POPs
listed in the

Stockholm
Convention.
WORKERS ‘ LOW INCOME COUNTRIES

E-waste recycling is spreading poisons in insecured re- E-waste is often trafficked to low and middle

intelligence.

cycling sites and exposed workers’ bodies. income countries that do not have capaci-
ties to deal with them.

The POPs Treaty needs to stop recycling exemptions and establish strict
hazardous waste limits to discontinue use and global distribution of POPs.



CONCLUSIONS

This study confirms the transfer of brominated flame retardants found in e-waste into new

consumer products as a result of plastic recycling. Specifically, this report determined that

children’s toys, hair accessories, and kitchen utensils found on the European market are
affected by the unregulated recycling of e-waste plastics.

The case of PBDEs illustrates the incon-
sistency between chemicals, products,
and waste legislation in the Europe-
an Union. However, our study reveals
consumer products with toxic chemi-
cals not only in the EU Member States
that make use of recycling exemptions
for PBDEs, but also on the markets in
Central and Eastern Europe. As the EU
recycling goals are globalized through
the international conventions, hazard-
ous e-waste finds its way through state
boundaries into recycling workshops
and back into recycled products.

The guitar toy from Portugal con-
tained the highest concentration of
PBDEs (3318 ppm or 0.3% of product
weight) among the consumer products
IPEN and Arnika have analysed over

the last 3 years. The finding of contam-
ination in children’s toys is particularly
alarming, because PBDEs affect children
during development. The appearance of
kitchen utensils containing these chem-
icals adds to the concern of PBDE in-
take by the human body through food
ingestion.

If the tested products were made of
virgin plastics instead of recycled materi-
als, 50 of them (46%) would not meet the
provisions of the EU Regulation on POPs
that limits the concentration of PBDEs to
10 ppm. This discrepancy undermines
the circular economy and urgently needs
to be corrected to ensure sound chemical
standards for products made of virgin as
well as recycled materials and to ensure
the credibility of recycling.
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The weak legislative thresholds for
POPs waste in the EU and the Stock-
holm Convention recycling exemptions
also contribute to unequal standards
for PBDE content in virgin and recy-
cled articles. Those legislative loop-
holes are motivated by blind recycling
targets that ignore the contamination
of new products by persistent organic
pollutants and other toxic chemicals
and continue the legacy of PBDE emis-
sions and exposures. The lesson has to
be immediately learned and acted upon
to avoid the same failings during the
POPs Regulation Recast, POPs waste
thresholds updates, and the chemicals,
products, and waste legislation inter-
face framing in the context of the cir-
cular economy.



A N N E x I LOD=limit of detection; LOQ=limit of quonﬁﬁcoﬁon

Tables with analytic results (ppm) per country

EU COUNTRIES

Austria
5‘,’)',‘;%'9 Sample Sarlr:)ple Bromine Antimony octaBDE decaBDE  XPBDEs HBCD TnBFRs
Toy Gun ATTO1 1747 459 o 359 368 6 24
Toy Gun ATT-3 3921 955 18 147 166 8 31
Toy s':f'ngne;r ATT-5 2411 544 14 307 321 0 59
Hair Hair clip AT-H-3 3337 885 16 132 147 0 48
Hair Hair clip AT-H-5 7 908 1952 24 458 482 2 73
Hair b"r':;’h AT-H-7 2114 706 46 101 147 0 23
Belgium
S:l)r'ry.;le Sample Sarlrlr)ple Bromine Antimony octaBDE decaBDE >PBDEs HBCD >nBFRs
Toy Telescope BET-6 5785 1515 17 660 677 1 42
Hair b"r'f";’h BE-H-3 1772 682 6 57 64 0 20
Hair Hair clip BE-H-6 1778 490 3 26 28 0 25
Hair b"r':;’h BE-H-4 1970 661 9 86 95 0 30
Czechia
5‘,’)',‘;0%'9 Sample Sarlr:)ple Bromine Antimony octaBDE decaBDE  XPBDEs HBCD =nBFRs
Toy Gun CZT-15A 10 700 2 479 22 511 533 2 19
Toy K“s‘:'e“ CZT-16A 615 176 o 24 24 1 6
Hair Comb CZH-7A 1782 510 15 26 42 0 16
Food Pastry 7148 625 4922 ! 24 26 0 26
con-tact brush set
Food Knife CZK-12 587 501 2 9 1 <l0Q 2
contact
Food Fork CZK-13 1056 494 5 144 148 <l0Q 0
contact



Food

Scissors CZK9 178 48 0 1 1 <loQ 2
contact
Food Scissors - CZK-
contact handle 14A/1 285 102 0 4 4 <oQ !
Food Scissors - CZK-
comtact el 14A/2 187 89 <loQ <loQ <l0Q 29 0
Food Knife CZK-15 225 134 25 195 220 <l0Q 3
contact
Other Eye- cz0-8 358 51 0 1 1 <loQ 1
glasses
Other hc°°* CZH-5A 2917 1127 62 302 365 15 208
anger
Other Stapler CZ0-6 5812 1286 23 652 675 2 42
Denmark
5‘,’;‘;':'9 Sample  S°MP!®  Bromine Antimony octaBDE decaBDE  IPBDEs  HBCD  ZnBFRs
Magic
Toy coba o, DKT4A 5777 2167 1 4 4 <l0Q 2
Toy Fidget  pyr3a 535 156 2 16 18 0 10
cube
Toy Revolver  DK-T-8A 1746 746 1 3 4 0 1
Toy P°":§'9”“ DK-T-6A 8 144 3389 3 33 36 2 24
Hair Diadem  DKH-3A 507 178 4 2 6 <loQ 18
Hair Hair clip DK-H-6A 932 276 7 71 78 0 24
France
S‘:;;F;Ie Sample Sarlrll)ple Bromine Antimony octaBDE decaBDE >PBDEs HBCD >nBFRs
Toy Re;:";’e’ FT-3 5944 1804 34 1043 1077 1 89
Musical
Toy mobile FT-6 1 444 288 5 21 26 0 16
phone
Toy Watergun  FT-12 2369 497 4 322 327 1 32
Hair Diadem F-H-1 3121 860 13 293 306 1 38
Hair Hair clip F-H-4 5141 1441 26 718 744 1 45
Hair Diadem F-H-5 905 360 1 2 3 <loQ 1
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Germany

S?;;";Ie Sample Scrl;ple Bromine Antimony octaBDE decaBDE YPBDEs HBCD >nBFRs
Toy Formula 1 D-TO1 279 111 3 33 35 0 9
Toy Magic cube D-T03 318 171 1 25 26 <LoQ 5
Toy Pistol super 704 4924 1364 15 247 262 2 51

police
Key fob
Toy with magic D-T07 8015 2 497 69 442 511 2 40
cube
Hair Hair brush D-A10 1929 836 12 93 106 1 39
Hair Comb D-A13 516 74 4 17 21 0 9
Hair Mini hair 1, )\, 424 <loD <10Q <10Q <l0Q 207 <10Q
claws
Hair Hair brush D-A9 2 431 652 5 30 35 7 18
Other M:’:ﬁ:fe DE-KU-56a 4383 1540 42 178 221 <l0Q 160
Other Waste bin  DEKU-63a 437 172 13 165 178 <10Q 77
Netherlands
Sc:;rg;le Sample Sarltll)ple Bromine Antimony octaBDE decaBDE >PBDEs HBCD >nBFRs
Cameta
Toy water NE-T-3 2 483 722 0 <l0Q 0 <l0Q <10Q
gun
Hair Diadem NE-H-3 1322 351 5 20 25 <10Q 9
Hair Hairclip  NEH-11 4222 1427 25 569 593 6 87
Poland

5‘,’)‘;':'3 Sample s"'l‘;‘"e Bromine Antimony octaBDE decaBDE  XPBDEs HBCD =nBFRs
Toy Car PLTC-11A 1216 262 3 118 122 0 18
Toy IQcube  PLIC-10A 5344 1735 36 624 660 10 68
Hair Diadem  PL-HBH-9A 522 223 1 84 85 1 5
Hair Hair clip PLHC-TA 1409 402 6 97 103 0 32
Hair Diadem PL-HB-3A 814 208 1 6 8 <l0Q 8

. Hair PLHBWM-
Hair brush 5A 872 225 4 25 29 0 9
Hair Hair PL-HBII-6A 1964 511 3 25 29 0 9
brush
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Portugal

S?;;";Ie Sample Sm::)ple Bromine Antimony octaBDE decaBDE >PBDEs HBCD >nBFRs
Toy ‘i'r‘:;‘ PT-T-8A 15070 4716 161 1494 1654 25 1076
Small
Toy guitar PT-T-10A 3208 1115 9 3310 3318 2 16
Hair Comb PT-H-7A 564 228 10 37 47 0 15
Hair Comb PT-H-8A 468 150 3 21 25 0 9
Hair Diadem  PT-H-10A 8322 2032 34 2 491 2526 3 33
Spain
S?;';";Ie Sample Sarll:)ple Bromine Antimony octaBDE decaBDE >PBDEs HBCD >nBFRs
Toy R”bki)k's SPT-3 4517 1328 19 152 171 4 46
cube
Toy C°9Vlﬁ°y SPT5 995 177 4 598 603 0 25
Toy Water SPT-9 4053 870 15 571 586 2 34
game
Hair Hair clip SP-H-1 8 936 2131 46 853 899 1 31
Hair Hair clip SP-H-6 18794 4882 43 764 807 5 161
Hair Diadem SPH-10 10 696 3164 50 898 948 2 86
Sweden
Sc:;rg;le Sample Surlgple Bromine Antimony octaBDE decaBDE YPBDEs HBCD >nBFRs
Jokes
Toy squirt cam-  SWET-1B 6900 1218 0 <10Q 0 <10Q <10Q
era
Pixle pals,
Toy harley SWE-T-1J 100 <lOD <loQ <10Q <loQ <l0Q <l0Q
quinn
Hair Diadem  SWEIA 307 80 0 <l0Q 0 <l0Q 1
Hair Pocket  qWEHAIB 6919 4514 0 <l0Q 0 <10Q <l0Q
comb
Hair Diadem SWE-HA-1E 601 Q7 0 8 8 <Ll0Q 2
Hair Comb SWEHA 563 99 0 2 2 <10Q 1




NON-EU COUNTRIES
Albania

Sc:)r’l;%le Sample Smlgple Bromine Antimony octaBDE decaBDE XPBDEs HBCD >nBFRs
Hair Comb ALH-TA 195 820 2 34 36 <l0Q 13
Hair Claws ALH-1F 5877 2307 37 396 433 0 48

clamps
Hair Claws ALH-1J 6 340 2272 57 1048 1105 0 112
clamps
Hair B“:;i‘;““ ALHIL 1319 366 <10Q <l0Q <loQ <l0Q <loQ
Armenia

S?;;"Zle Sample Sall';ple Bromine Antimony octaBDE decaBDE XPBDEs HBCD >nBFRs
Toy Rail car AM_3 746 239 9 41 50 0 16
Toy Car AM_4 961 296 5 28 33 <l0Q 11
Hair Hair clip AM_1 12781 3233 36 594 630 4 68
Hair Diadem AM_2 1124 280 4 81 85 0 21

Belarus
S‘;‘;‘I‘Dlz'e Sample Sursple Bromine Antimony octaBDE decaBDE 3PBDEs  HBCD TnBFRs
Toy Racing car BY-T-3A 1198 193 2 4 6 <LoQ 16
Infinity
Toy developing BY-T-5A 1933 318 4 21 25 0 31
toy
Toy Camera BY-T-6A 15763 4047 62 1533 1595 5 70
Hair Hair clip BY-H-8A 1268 443 14 96 110 0 35
Hair Hair clip BY-H-9A 2637 797 23 736 759 2 126
Hair Banana clip  BY-H-10A 5100 <LOD 0 0 0 <LoQ 0
Bosnia and Hercegovina

Sc:;rg;le Sample Su:rl;ple Bromine Antimony octaBDE decaBDE YPBDEs HBCD >nBFRs
Toy Police truck  BN-T-4A 4467 2081 11 65 76 <loQ 50
Toy Rublis  BnTsa 6267 1838 67 535 603 0 322

cube
Toy SP"’;’:‘“’“ BN-T-8A 1216 425 2 55 57 1 <l0Q
Hair Hair clip BN-H-8A 17414 5856 70 779 849 5 193
Hair Hair clip BN-H-9A 1 408 430 9 185 194 94 33




Macedonia

Sf;y:le Sample Sm::)ple Bromine Antimony octaBDE decaBDE >PBDEs HBCD >nBFRs
Toy Jeep MK-T-TA 591 242 11 143 154 <LoQ 22
Gun
Toy shooter MK-T-1B 3413 820 27 629 656 8 57
Toy M‘;‘J'r"“e MK-T-1C 2579 593 13 619 632 1 27
Bow,
Toy Aoy MKT1AD 608 354 4 80 84 <10Q 17
sword
Hair
Hair wreaths MK-H-1D 16 208 4398 20 770 790 2 117
set
Montenegro
S‘;‘;'I‘Dlz'e Sample S"'I‘I‘)P'e Bromine Antimony octaBDE decaBDE  ZPBDEs HBCD =nBFRs
Toy Police car MN-T-1 942 273 1 16 17 0 3
Car
Toy shooter MN-T-7 3114 849 10 189 199 10 30
play set
Toy Car MN-T-9 4798 1211 35 1770 1 805 2 119
Russia
S?;:’;;Ie Sample SallT)pIe Bromine Antimony octaBDE decaBDE >PBDEs HBCD >nBFRs
Toy Robot RU-T3 8273 2790 65 14 79 0 11
Toy Car RU-T4 749 198 6 31 37 0 12
Toy Rail car RU-TS 2724 702 12 199 211 1 80
Toy Chess RU-T7 3 906 594 40 534 574 0 79
Hair Comb RU-T8 1151 340 12 98 110 1 33
Serbia
Sc:;rg;le Sample Sallr:)ple Bromine Antimony octaBDE decaBDE XPBDEs HBCD ¥nBFRs
Toy Transformers oo 1 /) 18712 5306 119 1161 1279 14 1211

fighting plane
Audio FM Scan

Toy radio SRT-5A 947 260 11 684 695 0 20
Toy Microphone SR-T-7A 25683 6620 7 89 96 0 37
Toy Binoculars SR-T-9A 1128 238 9 104 113 0 28
Hair Hair clip SR-H-8A 15550 4995 55 1494 1550 4 289
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