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How Do FDM 3D Printers Emit Particles?

* As filament is pushed through the
nozzle, the nozzle is at around 200
deg C

Billions of particles per minute
released

Majority of particles in the ultrafine
range (<100 nm in diameter)
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Why Should We Care About FDM 3D Printers?

Which 3D printer do you own?

Fused Deposition 259,
Modeling (FDM) 57%

* FDM printers are extremely popular for
at home or office use

Stereolithograph 23%
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When Measuring Particles Emitted from a 3D

Printer..There’s a lot to Consider
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Particle Number Emission Rate Methods
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Negative Emission Values?

* Printers are either off or emitting.
They cannot “suck up” emissions in
the chamber
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e This tells us that some loss is
unaccounted for

. Agilomeration, settling onto surfaces,
akage .
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e “ _.the emission model...does not :>
account for aerosol agglomeratlon to .
adjust for this effect, negative
emission values were eliminated e
before the total aerosol emissions
were calculated...
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The Need for a Standard Testing Apparatus
and Emission Rate Methodology

* Influxes and losses unaccounted for in the measuring chamber can affect
emission rate results drastically

* There needs to be both a standard testing procedure used and a standard
equation used based on that experimental setup to accommodate influxes
and losses

* Zhang et al., 2017 includes some recommendations on how to best to
perform 3D printer measurements

* New 3D printer filaments with ENMs including carbon nanotubes, graphene
and metal particles will need to be tested
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Basis of Dynamic Mass Balance Particle
Number Emission Rates
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