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The 2022 projected growth of plastic production and waste

Global plastic production with projections, 1950 to 2040 Annual global plastic waste generation by industrial sector, 2019
Annual production of polymer resin and fibers. Projections are based on the "business-as-usual" scenario which Global plastic waste generation is measured in tonnes per year.

assumes that current policies remain unchanged in the foreseeable future.
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The EU Green Deal and ambition on plastic circularity

d Goal: 55% of plastic packaging waste
should be recycled by 2030 and new
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Mechanical recycling and production of PET plastics for packaging
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This study What is the occupational exposure to airborne

particles (incl. nano- and microplastics)
during these processes?
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Strategy for exposure assessment

Release testing of respirable dust from raw Workplace measurement along the
materials using the EN17199:1999 dustiness production line at a large packaging
test method (and exposure modelling). manufacturing company
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Respirable dust release potential (EN17199-4:2019)
- Typical raw materials
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Workplace measurements
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Inside and outside of the feeder chamber
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The mixing and mini-shredder stations
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Thermoforming
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Particle number size distributions and particle types
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Average total particle number concentrations
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Average dust mass concentrations (gravimetric)
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Three take home messages!

1. The respirable dustiness of plastic raw materials (master batches and
pigment samples) are very low and similar, but levels are still significant
when working with large tonnages.

2. The concentrations of airborne particles and dust in the factory are by mass
generally low, except in the feeding chamber, but in numbers high at some
processes (average < 1E5 cm3) and dominated by ultrafine particles.

- Coarse particles are important in handling processes of raw materials
- Ultrafine particles are important in all processes and overall in the factory

3. Workers are indeed exposed to airborne nano- and microplastic particles as

observed by morphology in SEM; ultrafine particles remains to be positively
identified.
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Thank you for listening!

We gratefully acknowledge funding by:

FFIKA: Focused research effort on chemicals in the working environment
(Danish Financial Act; Danish Government)
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Plastic waste and disposal routes

Projections of plastic waste by disposal method, World
Mismanaged plastic waste is plastic that is either littered or inadequately disposed®. A country's total does not

include waste that is exported overseas, where it may be mismanaged. Based on the "business-as-usual"

scenario which assumes that current policies remain unchanged in the foreseeable future.
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Data source: OECD (2023) OurWorldinData.org/plastic-pollution | CC BY
Note: Regional aggregates were calculated by Our World in Data and are based on those specified by the OECD?.

1. Inadequately disposed plastic waste: Inadequately disposed plastic waste is not formally managed and includes disposal in dumps or open,
uncontrolled landfills, where it is not fully contained. This makes it at a much higher risk of leaking into the natural environment, rivers, or the ocean.

2. OECD regions: The definitions of regions, as stipulated by the OECD, are: - Other OECD America: Chile, Colombia, Costa Rica, Mexico - OECD
EU countries : Austria, Belgium, Czech Republic, Denmark, Estonia, Finland, France, Germany Greece, Hungary, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Netherlands, Poland, Portugal, Slovak Republic, Slovenia, Spain, Sweden - OECD Non-EU countries: Iceland, Israel, Norway,
Switzerland, Turkey, United Kingdom - OECD Oceania: Australia, New Zealand - OECD Asia: Japan, Korea - Latin America: Non-OECD Latin
American and Caribbean countries - Other EU: Bulgaria, Croatia, Cyprus, Malta, Romania - Other Eurasia: Non-OECD European and Caspian
countries, including Russian Federation - Middle East & North Africa: Algeria, Bahrain, Egypt, Iraq. Islamic Rep. of Iran, Kuwait, Lebanon, Libya,
Morocco, Oman, Qatar, Saudi Arabia, Tunisia, United Arab Emirates, Syrian Arab Rep., Western Sahara, Yemen - Other Africa: Sub-Saharan Africa
- China: People’s Republic of China, Hong Kong (China) - Other non-OECD Asia: Other non-OECD Asian and Pacific countries
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Projections of plastic waste by disposal method, Europe

Mismanaged plastic waste is plastic that is either littered or inadequately disposed®. A country's total does not
include waste that is exported overseas, where it may be mismanaged. Based on the "business-as-usual"
scenario which assumes that current policies remain unchanged in the foreseeable future.
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Data source: OECD (2023) OurWorldInData.org/plastic-pollution | CC BY
Note: Regional aggregates were calculated by Our World in Data and are based on those specified by the OECD?.

1. Inadequately disposed plastic waste: Inadequately disposed plastic waste is not formally managed and includes disposal in dumps or open,
uncontrolled landfills, where it is not fully contained. This makes it at a much higher risk of leaking into the natural environment, rivers, or the ocean.

2. OECD regions: The definitions of regions, as stipulated by the OECD, are: - Other OECD America: Chile, Colombia, Costa Rica, Mexico - OECD
EU countries : Austria, Belgium, Czech Republic, Denmark, Estonia, Finland, France, Germany Greece, Hungary, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Netherlands, Poland, Portugal, Slovak Republic, Slovenia, Spain, Sweden - OECD Non-EU countries: Iceland, Israel, Norway,
Switzerland, Turkey, United Kingdom - OECD Oceania: Australia, New Zealand - OECD Asia: Japan, Korea - Latin America: Non-OECD Latin
American and Caribbean countries - Other EU: Bulgaria, Croatia, Cyprus, Malta, Romania - Other Eurasia: Non-OECD European and Caspian
countries, including Russian Federation - Middle East & North Africa: Algeria, Bahrain, Egypt, Iraq, Islamic Rep. of Iran, Kuwait, Lebanon, Libya,
Morocco, Oman, Qatar, Saudi Arabia, Tunisia, United Arab Emirates, Syrian Arab Rep., Western Sahara, Yemen - Other Africa: Sub-Saharan Africa
- China: People’s Republic of China, Hong Kong (China) - Other non-OECD Asia: Other non-OECD Asian and Pacific countries
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More on the raw materials
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Particle release potential from dustiness testing
- Typical raw materials
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Modelled exposure potential — Worst case scenario
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Assessment of

NanoSafer Control Banding Report for
Airborne Occupational Exposure
Assessment

High exposure potential in high-energy

high tonnage processes!

Result of assessment

Material assessed: PET Granulate (pristine

granulate 0,8 IV).
Producer: NN

Work situation assessed: Feeding PET with no
encloser in feeder chamber

Process type: Powder Handling

mb National Research Centre

for the Working Environment

Exposure situation data entered

Process type: Powder handling

Energy level: H10: (e.g., drop heights > 1 m, dry
mixing, cleaning with brush or compressed air,
accidents)

Amount used in cycle: 10000 kg

Cyclus duration: 480 min

Number of cycles per day: 1 times

Pause between cycles: 0 min

Mass handled per task in cycle: 10000 kg
Time required per task in cycle: 480 min
Length room: 10 meters

Width room: 10 meters

Height room: 5 meters

Room air exchange rate: 10 times per hour
Activity level room: Moderate

Estimated hazard level 0.2
The hazard level is estimated based on o

Estimated time-resolved exposure index

2x2mg/m3x3.243
= 13.30 mg/m?3 =

2mg/m3x6.431
12,86 mg/m3

Y
High aspect ratio material: No 3
OEL of analogue bulk material: 2 mg/m3 -
Solubility: Insoluble (< 1 g/L)
Presence of surface coating: No o
Known hazards of analogue bulk material é
g
o
- -—— 0 minutes 480
P - -~ ~ - - ~
V4 S z S
/ \ / ‘\
/ Near-field Acute \\I 'Near-field Daily \ Far-field Acute Far-field Daily
3.243 6.431 10.7151 1.390
EB5: Very high exposurq‘ EB5: Very high exposure [[EB4: High exposure EB5: Very high exposure
A  potential
7 N /
[N » AY < — V4
hES NS - ’ S _—— -~
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Modelled exposure potential - Careful pouring of granulates

NanoSafer Control Banding Report for Moderate exposure potential in low-
3 2 S Airborne Occupational Exposure energy high tonnage processes!

Assessment

Result of assessment

Assessment of
Estimated hazard level 0.2 Estimated time-resolved exposure index
Material assessed: PET Granulate (pristine Work situation assessed: Pouring PET 10X The hazard level is estimated based on o
granulate 0,8 1IV). plastic granulate from BlgBag§ H2 High aspect ratio material: No §
Producer: NN Process type: Powder Handling OEL of analogue bulk material: 2 mg/m3 N
Solubility: Insoluble (< 1 g/L)
Presence of surface coating: No @
Known hazards of analogue bulk material §
g
Exposure situation data entered ¢
Process type: Powder handling R T~ ~ P TTsQ < 0 minutes 480
Energy level: H2: (e.g., pouring of powders with ,/ \\ ,/ 2
1-2 cm drop in free air; careful wet mixing) / \ ¥ \
Amount used in cycle: 1000 kg ; | Near-field Acute \ Near-field Daily \Far-field Acute Far-field Daily
Cyclus duration: 10 min ] [0.0347 , 0.0218 10.0004 0.0003
Number of cycles per day: 10 times | [EB1: V_ery low exposure \ EB1: \/_ery low exposure "EBI: V_ery low exposure |EB1: V_ery low exposure
. \ [ potential / | potential potential potential
Pause between cycles: 15 min \ s M /
Mass handled per task in cycle: 1000 kg \\ P - \\ ,/
Time required per task in cycle: 10 min S =" S~ o ——-a
Length room: 40 meters
Width room: 40 meters
Height room: 10 meters
Room air exchange rate: 10 times per hour 3
d=s Activity level room: Moderate 2X2mg/m3XOO347 2mg/m X0,0Z 18
3 o
iyl i, = 138.8 yg/m3 = 43,6 ug/m?3
|
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