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Incinerator fly ash –
losing control with many uses (allowed
due to weak POPs limits)

Roads and sidewalks

Construction products

Cover layer at municipal landfills

Embankments

(Agriculture)



Recycling of POPs violates the 
Stockholm Convention



Wastes and POPs content limit values

POPs in 
waste



WI fly ash which is suggested 
to be left without control is 
equal to the tolerable dose 
of human population of 133 
planets Earth

Dioxins & Planetary Boundaries



Chemical pollution reached
planetary boundary

• Chemical pollution has the potential to cause 
severe ecosystem and human health problems 
at different scales, but also to alter vital Earth 
system processes on which human life
depends. “Chemical pollution” was included 
as one of nine planetary boundaries, in 
response to this understanding.



Dioxins and PCBs in eggs





Health costs of recycling POPs



Health costs of recycling POPs

Finally, an estimate was made of the daily ingestion 
of TEQs from PBDD/Fs-contaminated plastic toys by 
child mouthing habits. .. As an example, the 
ingestion of 8 mg of black plastic scrapped off 
Sample 3 by a 12-month old toddler could 
potentially result in the ingestion of 2.27 pg BEQ/kg 
body weight/day based on DRhuman CALUX BEQ 
activity. This represents an intake of 2,3,7,8TCDD 
equivalents which are 9 times higher than the 
recommended TDI for dioxins of 0.28 pg TEQ/kg 
body weight/day



Health costs of recycling POPs



Health costs of recycling POPs

Consumer products, mainly toys, kitchen utensils, hair

accessories etc. made of e-waste plastics from 26 
countries, on four continents (Africa, America, Asia
and Europe)
More than 60% contained dioxin levels above 1 ng
TEQ/g (proposed for LPCL) measured by both GC-
HRMS and DR CALUXhuman

PBDD/Fs up to 17,000 pg BEQ/g (DR CALUXhuman) and 
13,900 pg WHO-TEQ/g (GC-HRMS)
High TBBPA levels measured by TTR-TRβ CALUX (max 
410 mg/kg) and by chemical analysis (max 836 mg/kg)



Health costs of recycling POPs



Health costs of recycling POPs

High TBBPA levels measured by TTR-TRβ CALUX (max 
410 mg/kg) and by chemical analysis (max 836 mg/kg)

This study add further evidence that current limits for 
both trace contamination and the definition of POPs 
waste set in the EU POPs Regulation  (EP and the 
Council, 2019) and for the total content of PBDEs are 
too weak (500 ppm) to protect human health. 

Mouthing by toddlers of such contaminated plastics may 
significantly contribute to the daily uptake of dioxin- and 
thyroid hormone transport disrupting-like compounds. 



Health costs of recycling POPs

Toy car from Kenya 13090 pg BEQ/g DR CALUX; 
6590 pg WHO-TEQ/g PBDD/Fs (GC-MS)



Health costs of recycling POPs

Cube – a mol; Czechia 17000 pg BEQ/g DR 
CALUX; 2159 pg WHO-TEQ/g PBDD/Fs (GC-MS)

Noodle scoop; Tanzania 800 pg BEQ/g DR 
CALUX; 210 pg WHO-TEQ/g PBDD/Fs (GC-MS)



Health costs of recycling POPs



Economic implications of limits for 
POPs in waste are treated unequally

Additional costs for 
special treatment of 

wastes

• Health damage

• Lost IQ

• Damaged ecosystems

• Wildlife losts

• ???



POPs waste limits

• Only strong limits for POPs – Low POPs Content 
Levels can solve the situation and stop the flow 
of POPs into recycling chain!

• 50 mg/kg for PBDEs

• 100 mg/kg for HBCD

• 0.001 mg TEQ/kg for PCDD/Fs + dl PCBs

• 100 mg/kg for SCCPs

• 0.025 mg/kg for listed PFASs and 10 mg/kg for 
PFASs and related compounds
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