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Exposure to hardwood dust: chemical-physical
characterization and study of particle distribution
dynamics during a cutting simulation

In the wood processing industry, exposure to dust is one of the major potential health threats for workers.
During sawing, high concentrations of particles of different sizes are generated. They are potentially harm-
ful for human health and exposed workers can report occupational diseases such as allergic rhinitis, chronic
bronchitis, lung fibrosis, asthma, nasal and sinonasal cancers. The issue has been studied extensively in the
past by several authors (1-4); such studies (and others) have led to definition of guidelines and regulations by
the international occupational safety and health community.

In 1999 the European Union Directive 1999/38 has classified hardwood dusts as carcinogenic and has set the
occupational exposure limit for hardwood dust to 5 mg/m3 of inhalable dust of workplace air. In 2004 the
European standard EN 12779 set a recommendation of 0.2 mg/m3 as a weighted average concentration for
residual dust, while the ACGIH, in 2007, fixed TLVs at 0,5 mg/m3 (inhalable fraction) for western red cedar
and at 1 mg/m3 (inhalable fraction) for all other wood species by classifying oak and beech dust in carcino-
genicity category Al (confirmed human carcinogen) and birch, mahogany teak and walnut in category A2
(suspected human carcinogen) and all other wood dusts in category A4 (not classifiable as human carcinogen).
Finally, European legislation recently set the limit value at 2 mg/m3 as referred to 8 h working (Directive (EU)
2017/2398).

Further studies have also highlighted the importance of the size of dust produced during sawing, which plays
a key role in the occurrence of professional diseases that can penetrate into the alveolar region and enter the
blood circulation system (5). In a study by Marta Pedzik et al. (6) ultrafine dusts of 6 different types of hard-
woods (black alder, European ash, common walnut, pedunculate oak, hornbeam and European beech) were
investigated. Moreover, the authors reported that European beech showed the smallest particle size, less than
2.5um, and the difference between the particle size of European beech dust and the other dusts was found to be
statistically significant in contrast to the amount of dust generated by the other woods. The study concludes
by stating that all hardwood species studied should be equally considered a source of serious occupational
risk to woodworkers.

UFPs contribute in a small fraction to the mass concentration of wood dust and are therefore largely over-
looked when focusing on TLVs for occupational exposure assessment which are based on mass concentration.
Gu et al. (7) states that the current mass-based occupational exposure limit for wood dust can not reveal the
high exposure to UFP and particle diameters less than 10 pm.

In the present study, sawing products of commercial plywood poplar in a test-controlled chamber isolated
from other emission sources, were investigated. Chemical-physical analysis of as- produced particles and the
dynamics of the corresponding size distributions were characterized.

Real-time measurements (particle number concentration, particle size distribution and Lung Deposited Sur-
face Area) and SEM investigations allowed us to characterize the simulated exposure scenario compared to
the background

During sawing the highest PNC value related to particle size less than 2.5 pm is lower than 400 times if com-
pared to maximum PNC value for particles in the size range from 5.6 to 560 nm that reached the maximum
value of 1x10 E6 part/cm3 (higher 100 times than the background mean value). The Lung Deposited Surface
Area for particles in the size range from 10 to 1000 nm has shown mean value 2 times higher than mean
background value.

In conclusion, the study showed that the TLV based on particle mass concentration underestimates the contri-
bution to occupational risk assessment during woodworking activities because of high PNC values generated
in the submicrometric size range.
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