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● BFR chemicals restrictions

● WEEE and ELV recycling drivers

● Stockholm Convention Article 6 waste management provisions and the Low POP 

Content

● Implementing Low POP Content in waste management
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● Penta and Octa-BDE

○ OctaBDE was commercialized sometime in the mid 70’s

○ PU foam and ABS plastics, FR textiles, thermoplastics in electronics, vehicles

etc

○ RoHS Directive (2002/95/EC) (recast Directive 2011/65/EU in 2013)
• To reduce the hazardous content in electric and electronic appliances

• required heavy metals such as lead, mercury, cadmium, and hexavalent chromium and flame retardants 

such as polybrominated biphenyls (PBB) or polybrominated diphenyl ethers (PBDE) to be substituted by 

safer alternatives.

○ Prohibition in the EU in 2004

• placing on the market and use in concentrations higher than 0.1 % 

○ Recycling was not separately considered

3

Brominated Flame Retardants 1

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32011L0065


● HBCD

○ Use began in large scale in 1980’s

○ Mainly in EPS, XPS insulation and packaging, some electronics and textiles

○ Listing in Stockholm Convention in 2009

○ Prohibition in the EU in 2017

○ Use only by authorisation since 2015

● Deca-BDE

○ Directive 2011/65/EU (ROHS Directive) restricted the use of 

decabromodiphenyl ether in electrical and electronic equipment

○ Prohibition in 2019, with exemptions for automotive and aviation

• placing on the market and use in concentrations higher than 0.1 % 

○ Plastics/polymers/composites, textiles, adhesives, sealants, coatings and 

inks. DecaBDE containing plastics are used in housings of computers and 

TVs, wires and cables, pipes and carpets. 
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● WEEE Directive (2002/96/EC) (recast Directive 2012/19/EU in 2014)

○ Prevent WEEE formation and support reuse

○ Collection rate: 4 kg/year per person from households

○ Must be collected separately from other waste

○ Users responsible for delivering the appliances to separate collection

● Respective national legislation in 2004

○ Producers must collect all WEEE from users irrespective of the target

○ Estimates made in 2003: 23 kg/year WEEE per person

○ Focus in metal recycling

○ In 2007 the most common disposal for WEEE plastics was landfilling

○ Recovering plastics had to be developed to meet the WEEE recycling targets
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History of WEEE recycling in Finland (EU)

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32012L0019


● 2005 data, EU average
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2008 Review of Directive 2002/96 on Waste Electrical 
and Electronic Equipment



● Old cars have always been recycled to some extent

● Many operators all over the country

● ELV directive (2000/53/EC) entered into force in 2007

○ Producers must ensure ELV management

○ Recycling targets: 85 % in 2006 and 95 % in 2015

• Increases need more and more plastics

● FI: 70 000 – 80 000 vehicles recycled annually

○ Now: 275 collection points

○ Average age 21 years

• Appproaching the time when PBDEs phase out started
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History of end-of-life vehicles (ELV) 
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● Penta- and Octa-BDE listed in Stockholm Convention in 2009

● Waste management was discussed

○ It was not clear whether recycling of materials containing BDEs would be 

possible and in accordance with the Convention

• a ban with a limit value and no exemption for recycling

• a ban with a recycling exemption

• exemption for imported articles

● No recycling exemption for HBCD or Deca-BDE

● What does this mean in practice?
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POPs and recycling
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Article 6(1)d of the Stockholm Convention
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Low POP Content by Basel Convention
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When do you apply LPCL?

Low POP Content
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In simple terms

Two waste streams

≥ LPCL <LPCL

Waste

Separation of materials above LPCL

Stockholm Convention

National regulations
Destruction / final disposal



14

In practice

Separation according to 

content of BDEs

Below LPCL

Above LPCL

ESM according to General Technical Guidelines



● EPS insulation board 6700 mg/kg HBCD

● Low POP Content  in the EU 1000 mg/kg

● In the EU a limit value set for ”unintentional trace contamination” UTC

100 mg/kg

 EPS board will be POP waste when disposed of (>LPCL)

 POP content must be destroyed according to Article 6 

 Either remove the BFR in the insulation board or destroy the board

in an environmentally sound manner 

(according to ESM guideline of the Basel Convention)
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Example HBCD



● Large scale use since 1980’s

● Use ended by 2017 (in the whole EU)

● 10% of the EPS insulation flame retardant in Finland

• Source: Finnish insulation industry association 

○ Ground frost insulation has traditionally been the biggest

EPS application – non-FR

○ EPS for walls and and floors must be flame-retardant

● Historical use (i.e. more than 15 years ago) unknown!

● In the renovation you will likely find both FR and non-FR 

grade EPS/XPS

○ POPs waste must be separated on site for destruction

○ If not  670 mg/kg
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HBCD in EPS- ja XPS plastics in Finland

This will go on for 

the next 100 years
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When you fail
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Gracias!


