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France Landfilling Incineration Recycling Total

Packaging

waste
16% 22% 62% 100%

Electronic

waste
4% 6% 89% 100%
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3’400 t nano-TiO2 in solid waste in EU (mean)

Incineration Landfilling Recycling

0% 100% 0% 100%0% 100%



SNO Conference – 07.11.2017 9

MASS FLOWS AT NATIONAL SCALE

Incineration Landfilling Recycling

0% 100% 0% 100%0% 100%

TiO2

(3’400 t)

CNT
(400 t)
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o Adam & Nowack. 2017. European country-specific probabilistic

assessment of nanomaterial flows towards landfilling, recycling and
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Product category

(nano-Ag)

Share of 

production (%)
Source

Electronics & Appliances 38

Textiles 25

Cosmetics 10

Food 7

Cleaning agents 6

MedTech 4

Plastics 3

Paints 3

Metals 2

Glass & Ceramics 0.6

Filter 0.3

Diapers 0.2
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Product category

(nano-Ag)

Share of 

production (%)
Source Reliability

Electronics & Appliances 38

Textiles 25

Cosmetics 10

Food 7

Cleaning agents 6

MedTech 4

Plastics 3

Paints 3

Metals 2

Glass & Ceramics 0.6

Filter 0.3

Diapers 0.2

16

77%
23%

Of mass released

during use:

93%

7%



87%

13%

Product category

(nano-TiO2)

Share of

production (%)
Source Reliability

Cosmetics 59

Paints 9

Electronics & Appliances 7

Cleaning agents 6

Filters 6

Plastics 4

Coatings 4

Glass & Ceramics 2

Sporting goods 2

Water treatment 0.7

Food 0.4

Textiles 0.3

Spray 0.2

Metals 0.1

Cements 0.1
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Of mass released

during use:

80%

20%
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o No outflows from recycling

Adam, Caballero-Guzman & Nowack. Considering the forms of released engineered

nanomaterials in material flow analysis. Submitted to Nature Nanotechnology

Next steps

o Assessment of flows out of sorting and recycling plants

o Masses and forms

o Country-specific

o Dynamic probabilistic modeling
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THANK YOU!

Y. WangB. Nowack A. Caballero D. Wenger
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WASTE TREATMENT DATA: METHOD

Score

1
Country 

considered
≥ 2014

Reports, 

communications, 

papers

2 Local data 2010 ≤ x < 2014 Eurostat

3
Different 

country

< 2010
Expert estimation
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