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Presentation outline

» Plastic additives

» Regulations for hazardous chemicals in plastics
» Source of hazardous chemicals in plastics

= Examples of contaminated food contact plastics
» Hazardous chemicals in glass

= Shortfalls of regulations




Plastic additives

Anti-counterfeiting
Anti-microbials
Anti-oxidants
Antistatic agents
Blowing agents
Fillers

Impact modifiers

—-lame retardants
Heat stabilisers
Pigments
Plasticisers




Regulations for hazardous chemicals in plastics

RoHS Directive (2006)
IEEE Standard (2006)

EU (2011)

Directive 94/62/EC (1994)
Toy Safety Directive (2009)
Requlation 494/2011 (2011)
Directive 2002/72/EC (2002)

Packaging: Cd, Pb, Cr(VI), Hg = 100 pg g*
Food contact: Pb =2 ugg?, Cr(Vl) =1 pgg?



Restrictions on the use of Hazardous Substances
in Electrical and Electronic Equipment (EEE)
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Additives In electronic plastic:
Br - BFRs

Impurities in electronic plastic:

Pb — CRTs, solder, stabiliser for PVC
Cd — semiconductors, pigment in inks

and paints
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Snip or burn/melt wires for Cu retrieval
Wrench components from circuit boards
Grind plastic

Dissolve metals in HNO, or HCI
Uncontrolled burning




Conseguence:

Hazardous chemicals imported in

consumer products (mainly “black”)

Infra-red sorters cannot detect black

Plastic Resin Identification Codes
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soda & water milk jugs, cleaning supply bread bags, paper yogurt tubs, cups, to-go containers & products:

botties; cups, jars, detergent & Jjugs, pool liners, towels & tissue juice bottles, flatware, hot cups, polycarbonate,

trays, clamshells shampoo bottles, twine, sheeting, overwrap, squeeze straws, hangers, razors, CD cases, nylon, ABS, acrylic,
flower pots, automotive product | bottles, trash bags, sand & i i i PLA; bottles, safety
grocery bags bottles, sheeting six-pack rings bags cartons, trays glasses, CDs,

Recycled products:
clothing, carpet,
clamshells, soda &
water bottles

Recycled products:
detergent bottles,
flower pots, crates,
pipe, decking

&

Recycled products:
pipe, wall siding,
binders, carpet
backing, flooring

Recycled products:
trash bags, plastic
lumber, furniture,
shipping envelopes,
compost bins

Recycled products:
paint cans, speed
bumps, auto parts,
food containers,

hangers, plant pots,

razor handles

Recycled products:

picture frames,
crown molding,
rulers, flower pots,
hangers, toys, tape
dispensers

headlight lenses

Recycled products:

electronic housings,

auto parts,
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THE ONE SHOW TACKLES BLACK PLASTIC
CONFUSION
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On Monday (13 March), BEC's The One Show highlighted the confusion surrounding black plastics
recycling and what is being done about it, shedding some light on the current situation, and interviewing
representatives of a partnership between plastic consultancy Nextek and Viridor that is aiming to address
the problem.

Each year, over 1.3 billion black CPET trays are
used in packaging in the UK and, despite being
technically fully recyclable, it is not currently
possible to effectively sort them from other
materials at a materials recovery or plastic
recycling facility and so the trays often get sent
to landfill or incineration. The reasaon for this is
that the main pigment used to colour black
plastic, carbon black, is not detectable by the
near-infrared (NIR) optical sorting equipment,
because it does not allow the light to pass
through.
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Portable XRF spectrometry

Some matrix effects/interferences
Cannot discriminate Cr (I11) / Cr (VI)
Cannot determine type of BFR from Br
















Compliance with regulations

* Directive 94/62/EC (1994)
* Directive 2002/72/EC (2002)

 RoHS Directive (2006)




¥R
QA

, Cd, Br
hever

o
o

YY) 8
sn.,a,.).o\..h.\.
.s_.ss;.))_ Y.
iNddne”




Decorated glassware for food and drink
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Regulations for hazardous chemicals in plastics

RoHS Directive (2006)
IEEE Standard (2006)

EU (2011)

Directive 94/62/EC (1994)
Toy Safety Directive (2009)
Requlation 494/2011 (2011)
Directive 2002/72/EC (2002)

Packaging: Cd, Pb, Cr(VI), Hg = 100 pg g*

Food contact: Pb =2 ugg?, Cr(Vl) =1 pgg?



Is the décor a separate component of the container?

¥

Cd = 6900 g g

(unglazed pigmen

Cd when total mass
accounted for ~ 50 ug g

Human health risk and contamination of glass cullet



Conclusions and recommendations

* Recycled WEEE plastic appears to be the main source of hazardous contaminant
in food contact plastics

 Largely limited to black plastics (non-PET)

 Cadmium and lead are deliberately added to glass containers for décor
* Regulations are needed to address:
(i) Export of hazardous plastics

(ii) Recycling of materials into
products serving a different function i

(iii) Components of articles that pose
a hazard




