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Introduction

Dustiness is a term addressing the ability of a material (e.g., loose, granulated, or pelletized powder) to
generate an aerosol (airborne particles) during agitation. It is an important consideration for worker ex-
posure. In the EN15051 standard, two methods for dustiness testing are proposed: Rotating Drum (RD)
and the continuous drop (CD) method. The methods intend to simulate different handling scenarios:
dropping and mixing for the RD method and loading of trucks by a conveyor belt for the CD method.
The methods also differ with respect to the intensity and the duration of treatment of the powdered ma-
terial. In the EN standard, dustiness is defined as the ratio of the amount (mass within a given health-
related fraction) of dust emitted during the test procedure to the amount of material used (i.e. mg/kg),
and is classified according to three categories based on the mass fractions in each health-related frac-
tion (inhalable, thoracic, respirable).

New dustiness approaches have been developed and tested over the last ten years in order to enable
testing of smaller amounts in smaller and easy to handle setups mimicking potentially different scenari-
os in a workplace. Three of these methods have been developed for their applicability with NMs:

e the Vortex Shaker (VS) method,
e the Small rotating Drum (SD) method
e the Vibro Fluidization (VF) method.

Description of Work

The development of the VS and SD methods is part
of the evaluation and standardization of dustiness
testing of bulk materials that contain or release
nano-objects or submicrometer particles in the
framework of the CEN / TC 137. The tests were
carried out with a variety of carbon nanotubes
(CNT) since so far no CNT’s had been tested within
the CEN/TC137 activity. The testing of the VF
method, a specific method developed by BAuUA (no
part of the current standardization work) was aimed
at comparing VS and the SD which represent differ-

ent “exposure scenario”. However this second aim Figure: Full view of the vortex shaker test bench positioned in
was not achieved specially designed ventilated enclosure.

Multi-walled carbon nanotubes (MWCNT) NM400 and 401 have been tested with the three methods
mentioned before. Single walled (SWCNT) NM 46000a has been tested with the VS and SRD method.
Eleven MWCNT not belonging to the group of NANoREG core materials, have been tested with the VS
method.

In addition to measuring the dustiness according to the mass metric new parameters have been defined
and used to qualify the dustiness of powders, including the number-based dustiness indice, airborne
particle emission rate as well as number-weighted size distribution of the emitted aerosol. Given the
forthcoming publication of dedicated standards for the VS and SRD, the decision was made not to pro-
duce SOPs.
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Small Rotating Drum method

Just like for the VS method, the rank- Material Code Mass based dustiness Number of parti-
ing of the NMs tested with the SRD index (mg/kg) cles released
method is different when expressing _NM 400 32.0 (5.9)* 6.08e+09

the dustiness in different metrics. Dur- NM 491 23.8 (5.8) 1.79e+10

ing this work it became apparent that —NM 46000a 24.2 (1.6) 1.44e+10
the design of the sampling line had to  Mass based index and number of particles released for SRD method
be revised. Therefore, the results pre-

sented in the deliverable should be taken as preliminary results.

Vibro fluidization method

The dustiness tests with the Vibro fluidization method revealed that two different states of the powder
bed could be established, apart from the initial fixed bed. For both NM 400 and NM 401, tangled beds
could be observed, showing the entanglement of smaller aggregates on larger host aggregates. Parti-
cles are most likely emitted by collision of these macroscopic aggregates with walls and other aggre-
gates. The dust generation was highest when the powder bed was in the tangled bed. The tangled bed
seems to be only occurring for fibrous materials since it has not previously been observed for powders
of conventional materials and nanomaterials.

Only occurring for higher flow rates and higher frequencies, fluidized beds were observed for NM 400,
where a clear bed extension was visible. Dust generation was lower when compared to the case of the
tangled bed, even if the flow rate was three times as high.

Comparison between the three methods

Given that (1) the methodologies used, (2) as well as the way the data were presented were different ,
and (3) the small number of CNT in common (NM 400 and 401) between the methods, a comparison
between the three methods could not be carried out.

In this context it is relevant to mention that the aim is not to have only one dustiness method at the dis-
posal of users. According to the manipulation envisaged, the most appropriate dustiness method should
be chosen. However it is important that the dustiness is determined in these different methods accord-
ing to the same procedure in terms of powder conditioning, experimental conditions, measurement
strategy and expression of the results. This harmonization is also crucial for the establishment of data-
base on dustiness.

For more details about NANOREG please visit the official website www.nanoreg.eu.
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