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	Title: Assessing the dust released from commercially relevant inorganic aerogel mats by simulating different occupational exposure scenarios
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	Presenter: Veronica Di Battista
	Abstract: Conventional insulation materials such as stone wool show a thermal conductivity between 0.03-0.04 Wm-1k-1, whereas inorganic aerogel mats can go lower than 0.02 Wm-1k-1, hence more than 2-fold improvement. Although their economic value in the construction sector is immense, little is known about potential exposure scenarios for workers to aerosolized particulate. Indeed, aerogels are not regulated as nanomaterials, but the potential aerosol released, by applying different mechanical treatments, is in the respirable range. The H2020 project HARMLESS investigated four commercial silica-based and fibre-supported aerogel mats, whose main function is insulation of advanced facades. Occupational exposure in several realistic working scenarios was simulated. Tests include cutting using an insulation knife and a circular saw, both relevant for the construction process, and sanding, to mimic a tear-down scenario. To obtain both information on the number of particles released and, on their size, parallel aerosol measurements using a CPC (Condensation particle counter) and ELPI (Electrical low-pressure impactor) was performed, covering the size range from 0.006 µm to 10 µm. Sanding emitted the highest nanoparticle number concentration. Results show that the aerosolized sanding dust consists of both micron sized and submicron-sized particles, which are mostly smaller than 4 µm, the threshold for respirable particulates. Nevertheless, previous studies from Singh et al. 2021 already pointed that the aerosol released by two of the blankets investigated by HARMLESS shows no cytotoxicity (i.e., no LDH release, no metabolic activity modification nor ROS generation). On the other hand, they show that the physicochemical properties of the insulation matrix, as well as the applied mechanical stress, affect the properties of the emitted particles, consequently affecting the cellular inflammation response. These findings suggest a strong influence of the insulation mat on the released particle number, physicochemical properties, and cytotoxicity/inflammation response, for a given scenario. Within HARMLESS we aim to provide safer-by-design guidance for advanced insulation materials.
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