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Objectives
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Environmental problem targeted
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Atom Molecule Virus Bacteria Cancer cell Frog eggs Tennis ball

Nanoparticles

Occupational exposure to
airborne nanoparticles

NPs generated during
» processes and operating
and machining of
materials and surfaces

Incidental
nanoparticles

~(NPs) (INPs)
IS INCreasing

Need for field measurements to
support health risk assessments
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Sampling points

Near Field — Emission source

Worker area

Methodology

Far Field — Background




Methodology

Instrumentation
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CPC particle counter ~ Portable particle counter NanoScan particle sizer ELPI+ impactor Grimm aerosol spectrometer Biosampler TEM microscopy
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Case study A: Thermal spraying of ceramic coatings
Particle number concentration and size distribution

Near Field — Emission source

INPs characterisation

108

Particle number concentration (N/cm?3)

18

16

14

12

10 il

HVOF ON
0
11:00

Emission Source BOOTH 1

—Particle number Particle size

HVOF ON

HVOF OFF
A

12:30 13:14 13:59 14:44

Time

HVOF OFF

| 70

100
90
80

60
50
40

Particle size (nm)

30
20
10

Particle number concentration (N/cm?) 108

4,5

3,5

2,5

1,5

’

APS ON
0 —
9:50

Emission Source BOOTH 3

— Particle size —Particle number

APS OFF

10:40

11:31
Time

100

w1
o
Particle size (nm)

12:21




o 0 0 o
co0Qo-

INPs characterisation
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Case study A: Thermal spraying of ceramic coatings

Particle number concentration and size distribution
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INPs characterisation
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Case study B: Ceramic tile firing

Particle number concentration and size
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INPs characterisation
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Summary of number/mass particle characterisation (Worker’s area)

Nanometric Fractions Micrometric Fractions

: : Thermal spraying of i e : Thermal spraying of e
Number concentration /Size ceramic coatings Ceramic tile firing Mass concentration ceramic coatings Ceramic tile fmng
Percentile 90 (#/cm?) 115 089 335122 PM10 (ug/m?) 113 134
Respirable (PM4) (ug/m?3) 57 67
Average Number (#/cm?3) 53 691 251 436
(Background) (=120 000) PM2.5 (ug/m3) 39 46
56 57 PM1 (ug/m3) 26 30

Average Size (nm)

v" INPs were generated in the emission source but were released to the workers’ area due to the presence of openings and leaks.
v’ The implementation of highly effective corrective measures, in the evaluated thermal spraying processes, has allowed to reduce the INPs in the workers’

area (5*10% #/cm?3), being this level slightly higher than the proposed NRV (4104 #/cm3).
v' The environmental impact of INPs from ceramic tile firing is significant in the workers’ area with a mean N (25*10* #/cm3) much higher than the NRV.
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Mitigation measure developed: NHP design
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NHP: Filter box evaluation at lab scale
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Industrial scale tests: firing scenario
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Industrial scale tests: firing scenario
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NHP efficiency. Case Study B: WA, influence of outdoor meteorological conditions
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o Industrial scale tests: firing scenario
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NHP efficiency: PM1 and PM4
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Industrial scale tests: thermal spraying scenario
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NHP efficiency: thermal spraying worker area (19/09/2024)
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Toxicological characterisation, WA

Firing scenario Thermal spraying scenario
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Cell viability after exposure to PM2 aerosols

Preliminary toxicological tests: the sampled NP showed a reduced toxicity in terms of cell viability in both scenarios
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Thanks for your attention
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