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Today’s Presentation

1. Introduction
2. Current situation of waste containing PBDEs in Japan

3. Unintentional contamination of PBDEs in consumer products



Stockholm Convention on Persistent Organic Pollutants (POPs)
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= Most of the newly added POPs for global elimination are plastic additives
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International Regulations on PBDEs
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PBDE Consumption in Japan
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Home Appliances Regulated by Recycling Law in Japan

Target rates for Components that may DecaBDE use
material recycling contain DecaBDE period

Air conditioners >80% Electric box Until 20057
o CRT >55% Casing, electric box Until 20047
Televisions
Flat-panel >74% N/A -
Refrigerators & freezers >70% Electric box Until 20047

Washing machines &

>82% Direct drive motor Until 20047
cloth dryers

** There are 47 WEEE recycling facilities in Japan treating about 1,200,000 units/year.

** The amount of decaBDE consumption will be large in CRT casing.



Example of TV Casings Recycling Process in Japan

' PS: polystyrene;
: PP: polypropylene; !
! ABS: acrylonitrile butadiene styrene |
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- Front casing <
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\ Mix shredding with PP from
washing machine
PP 7
Rear casing <
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Mix shredding
PS ¥
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Mix plastic :
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International Circulation of End-of-life Products containing PBDE

[Within Japan
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v E-waste plastics and their recyclates are not always consumed in Japan
but are exported to other Asian countries.

=>» We conducted a survey to understand the current status of the
international circulation of PBDE-containing waste plastics.



Plastic Samples Investigated

Giveaway toys 187 393
100-yen shop products 92 228
Cheap plastic products 261 518
purchased overseas
Total 540 1,139
Hong Kong, 5 Kenyar 3 Indonesia, 2
Malaysia, 1

Argentina, 5
Sri Lanka, 5

India, 64
Korea, 6

Cameroon, 6
Myanmar, 8 ~
Brazil, 8

Canada, 11
Vietnam, 20

Belgium, 47

A
\ 4

Thailand, 21 Serbia, 28

Taiwan, 21



Examples of 100-yen Shop Products
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Black Body Edition
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Examples of Plastic Products Purchased Overseas
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Screening of Br Contents in
Components by a Handheld XRF

Br <30 mg/kg

J, Br >30 mg/kg

No further chemical
analysis

___________________________

Pulverization by a Freezer Mill

Ultrasonic Extraction

PBDEs analysis
by GC-MS/MS

Agilent 7000D 12



Br Contents in Plastic Components (n = 1139)

Giveaway toys 100-yen shop products Cheap overseas

(n=393) (n=228) products (n=518)
3a 41 7 52 2

13
71
112
43 350
341
23
/ Legends \
=>» 219 components with >30 mg/kg Br were
> 10,000 mg/kg <30 mg/kg conducted further PBDE analysis

1,000-10,000 mg/kg " 30-100 mg/kg
100-1,000 mg/kg
\ / 13




PBDE Contents (mg/kg) in Plastic Components (n = 109)
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>1,000 mg/kg: 34 samples [@ Toys
[0 Other items

500-1,000 mg/kg: 14 samples
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50-500 mg/kg: 55 samples
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Toy
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PBDEs Found in Toys

8,600 mg/kg in a guitar 200 mg/kg in a toy car 740 mg/kg in a Reversi

2,800 mg/kg in a toy gun 3,900 mg/kg in accessory beads toys
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PBDEs Found in Other Items

10,000 mg/kg in a clothes hanger 380 mg/kg in a water pipe joint

4,700 mg/kg in a flashlight

490 mg/kg in hair accessories
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What Can We Do Now?

Br Br Br Br

DecaBDE Br{@}o@}m

Br Br Br Br

International Recycled
Circulation Articles

E-waste

® A step closer to the POP-free environment, we need more
communication with policy makers and recycling industry.

® Support for capacity building of POP analysis in circulating

resources in developing countries.
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Thank you very much for
your kind attention!

Natsuko Kajiwara
kajiwara.natsuko@nies.go.jp
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Chack for

Recycling plastics containing decabromodiphenyl ether into new consumer [
products including children’s toys purchased in Japan and seventeen
other countries™

Natsuko Kajiwara™ , Hidenori Matsukami®, Govindan Malarvannan " Paromita Chakraborty *,
Adrian Covaci”, Hidetaka Takigami

* Material Cycles Division, National Institute for Environmental Studies, 16-2 Onogawa, Tsukuba, Ibaraki, 305-5506, Japan

e Toxicelogical Center, University of Aniwerp, Universiteitsplein 1, 2610, Wilrijk, Belgium

¢ Environmental Seience and Technology Laboratory, Department of Chemical Engineering, SRM Institute of Science and Technology, Kattankulathur, Tamil Nadu,
603203, India

HIGHLIGHTS GRAPHICAL ABSTRACT

® 540 plastic products (1139 components)
purchased in 18 countries were
investigated. B B BR B0

e About 20% of all samples had bromine DecaBDE = & a
>30 mg kg ! and 10% of all contained b iBr O b
PBDEs. S

¢ PBDEs in e-waste plastics transfer to sl B {}

products to which humans have daily
exposure.

e High PBDE contents were found in
black-colored or ainted lastic :
oducts 3 P E-waste International Recycled
products.
¢ Most of bromine-positive samples con- circulation articles
tained non-PBDE flame retardants.
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