
Workplace exposure scenarios characterization of bi-dimensional airborne materials 

 

Since the isolation of graphene in 2004, two-dimensional (2D) materials have enabled 

remarkable advances in nanotechnology, promoting their widespread use in industrial 

applications. Among these, graphene and hexagonal boron nitride (h-BN) are of particular 

interest due to their unique physicochemical properties. Graphene is characterized by 

exceptional electrical conductivity, mechanical strength, and thermal stability, while h-BN—

often referred to as “white graphene”—exhibits electrical insulation, high thermal 

conductivity, and chemical inertness. The growing industrial use of these materials raises 

concerns regarding potential occupational exposure, particularly during powder handling 

and processing activities. 

This study aims to characterize workplace exposure scenarios in an industrial facility 

producing both few-layer h-BN (FL h-BN) and few-layer graphene (FLG). 

The investigation focused on identifying potential emission sources of h-BN and graphene, 

during the same production process phases, including liquid-phase exfoliation, solvent 

exchange, lyophilization, and powder handling. Special attention was given to the 

production phases where the 2D materials were in powder form, due to their higher 

potential for particle release into the work environment 

Real-time monitoring of particle number concentration (PNC), average particle diameter 

(Davg), and lung deposited surface area (LDSA) was carried out. Additionally, inertial 

impactors were used to collect airborne particulate matter in both the worker’s breathing 

zone and the surrounding environment. The collected samples were subsequently 

analyzed using scanning electron microscopy (SEM) and energy-dispersive spectroscopy 

(EDS) to determine particle morphology, size distribution, and chemical composition. 

Preliminary findings indicate the occurrence of increased airborne particle concentrations 

during powder-related tasks. This work contributes to improving exposure assessment 

methodologies for 2D materials and supports the development of effective risk 

management strategies to ensure safe handling and sustainable industrial implementation. 

 


