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Abstract 

Pulsed laser ablation (PLA) is a widely used technology, for surface structuring and tile 

decoration in the ceramic industry. During PLA, nanoparticles (NP <100 nm) are unintentionally 

released and may impact exposure. This work aims to understand the mechanisms controlling 

NP formation and release during ablation of different types of ceramic tiles, using different laser 

setups (near-IR and mid-IR). The measurements took place at laboratory and pilot-plant-scale, 

with varying laser wavelength, frequency, velocity, and pulse duration. In total, the combination 

of 4 types of ceramic tiles and 2 lasers was assessed. Particle number concentration and size 

distribution (SMPS with nano-DMA, DiSCmini, butanol-CPC) and particle mass concentration 

(DustTrak-DRX) were monitored. Samples were also collected for morphological and chemical 

characterization (TEM/EDX). High particle number concentrations were detected (3.5*104/cm3 to 

2.5*106/cm3) for all of the tiles and under both laser setups. Particle formation (<10 nm) by 

nucleation was detected, and secondary amorphous SiO2 nanoparticles (>10 nm) were formed 

and released during ablation of the porcelain tiles. Different release mechanisms were 

identified: during ablation with the near-IR laser particles were emitted through melting and 

nucleation, while emissions from the mid-IR laser were attributed to melting and mechanical 

shockwaves. Particle number and mass emissions were dependent on the tile surface 

characteristics (e.g., porosity, crystallinity) and chemical properties. This work is potentially 

relevant from the point of view of exposure mitigation strategies in industrial facilities where PLA 

is carried out. 
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