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Abstract: Particle-size distribution of dust created during sanding the modified ash wood. The paper presents
the results of the particle size distribution of dust from sanding thermally modified wood ash at three temperature
levels and comparatively unmodified wood. It has been found and described the effect of temperature in the
process of modification of wood on the content of particles belonging to the smallest fraction of dust dreated
during sanding.
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INTRODUCTION

Secondary woodworking is a source of some amount of dust. This dust, when
dispersed in the air surrounding the working positions, can be inhaled by employers. So they
can be exposed to many occupational diseases related to wood dust (Kauppinen et al., 2006,
Jacobsen et al., 2010, Kos et al., 2004, Cavlovi¢ et al., 2013). Implementation of new
materials and technologies in woodworking industry is the cause of new risks associated with
wood dust. Therefore, each of these materials should be evaluated in terms of their impact on
air quality in the workplace. The amount of generated dust, its characteristics with particular
attention to the particle size, the possibility of its efficient removal from the machining area
and their separation in dust collectors are important in the evaluation. Sanding of wood
especially using hand sanding machines belongs to the highest dust problems of the working
environment (Scheeper et al., 1995, Palmqvist and Gustafsson, 1999, Detering et al., 2000,
Ockajova, et al., 2008, Ockajova, et al., 2010). Products of thermal wood modification when
machined pose additional risks associated with the higher degree of fineness of created dust. It
was reported by Dzurenda et al. (2010), Dzurenda and Ortowski (2011), Dolny et al. (2011).
But there are not available results relating to the finest fractions which are difficult to isolate
by conventional means, for example by sieve analysis. The aim of this paper is to determine
the effect of the thermal modification of ash wood (Fraxinus excelsior L.) on the content of
the smallest particles in dust created during sanding process on belt sanding machine using
laser light scattering method.

MATERIALS AND METHODS

The samples of thermally modified ash wood samples with dimensions 300 x 80 x 15
mm were taken from the industrial workshop to the experiment. The samples were worked on
the belt sander type DSCLD 200 (Gomad, Poland) in the longitudinal direction. The sanding
paper with granulation signed 120 was used the experiment. Pressing force of the sanding belt
to a sample was fixed on the level of 30N and measured by a force sensor. Dust created
during sanding was exhausted by the portable dust extractor type OWP-1 (Aerotech, Poland)
Dust collected by the extractor was used for the particle-size determination. It was done using
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a Laser Particle Sizer Analysette 22 MicroTec plus (Fritsch, Germany), which operates basing
on the laser diffraction method in a measuring range of 0.8 to 2000 wm. Graphs presenting the
cumulative and discrete particle size-distribution of tested dust are generated by the software
MaScontrol during the measurement. This method of wood dust particle-size measurement
was described in detail by Rogoziniski et al. (2015). The function of distribution can be a base
for calculation of particle percentage in any dimensional range. In this experiment there were
fixed 3 ranges of the finest dust <2.5 um, 2.5 -4 pm, and 4 — 10 pm.

RESULTS

Figures 1,2,3 and 4 show the results of the analysis of dust taken from the dust
collector connected to the sanding machine. The plots presented on these figures were
generated by MaScontrol software at analyzing of measuring data of the laser particle sizer.
On the plots, it can be seen two types of quantities:

* the cumulative distribution Qj,
« the discrete density distribution qs,

which are the empirical functions of particle-size distribution.

It should be noted that the dust created during sanding the unmodified and thermally
modified ash wood is very fine. Occurrence of the particles with the size smaller than 100 pm
which is expressed by distribution Qs is always more than 90%.
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Fig. 1 Particle size distribution of dust from sanding native ash wood
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Fig. 2 Particle size distribution of dust from sanding ash wood modified in temperature 190°C
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Fig. 3 Particle size distribution of dust from sanding ash wood modified in temperature 200°C
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On the basis of the particle-size distributions generated during the measurements by
the laser particle sizer, the assumed fractions of dust were calculated. Content of dust in the
fractions is presented on figure 5. There is no change in this content between dust from
unmodified wood and wood modified at 190°C. Sanding of wood modified at higher
temperatures gives the dust with significantly higher content of very fine particles. It is up to
more than 16% of the total created dust having a particle size of less than 10 pm.
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CONCLUSION
1. Mode of thermal modification of ash wood influences on the content of the very fine
particles in dust created during sanding operation.
2. The content of dust particles in the assumed fractions is very similar for unmodified
wood and wood modified at the temperature level of 190°C.
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Dust from sanding of wood modified at a temperature of 220°C is a source of about
70% more of total dust in the assumed fractions than dust from sanding of wood
modified at a temperature of 190°C and 40% more than at a temperature of 200°C

REFERENCES

L.

10.

11.

12.

13.

CAVLOVIC A. O., BELJO LUCIC R., JUG, M., RADMANOVIC K., BESLIC L
2013: Side-by-Side Determination of Workers” Exposure to Wood Dust with IOM
And Openfaced Samplers. Archives of Industrial Hygiene and Toxicology, 64(3),
379-384.

DETERING B., NEUSCHAEFER-RUBE J., POPPE M., WOESTE W.,
WUSTEFELD B., WOLF J. 2000: Dust-intensive manual wood working. Gefahrstoffe
Reinhaltung Der Luft, 60(11), 445-452.

DOLNY S., GROCKI W., ROGOZINSKI T. 2011: Properties of wastes from the
cutting of thermally modified oak wood. Acta Sci.Pol., Silvarum Colendarum Ratio et
Industria Lignaria 10 (1), 11-18.

DZURENDA L., ORLOWSKI K. A. 2011: The effect of thermal modification of ash
wood on granularity and homogeneity of sawdust in the sawing process on a sash gang
saw PRW 15-M in view of its technological usefulness. Drewno. 54(186).
DZURENDA L., ORLOWSKI K., GRZESKIEWICZ M. 2010: Effect of Thermal
Modification of Oak Wood on Sawwdust Granularity. Drvna Industrija [61], 2, 89-94.
JACOBSEN G., SCHAUMBURG 1., SIGSGAARD T., SCHLUNSSEN V. 2010:
Non-malignant respiratory diseases and occupational exposure to wood dust. Part II.
Dry wood industry. Annals of Agricultural and Environmental Medicine, 17(1),
29-44.

KAUPPINEN T., VINCENT R., LIUKKONEN T., GRZEBYK M., KAUPPINEN A.,
WELLING 1., et al. 2006: Occupational Exposure to Inhalable Wood Dust in the
Member States of the European Union. Annals of Occupational Hygiene, 50(6), 549—
561.

KOS A., BELJO-LUCIC R., SEGA K., RAPP A. O. 2004: Influence of woodworking
machine cutting parameters on the surrounding air dustiness. Holz Als Roh- Und
Werkstoff, 62(3), 169-176.

OCKAJOVA A., BELJAKOVA A., LUPTAKOVA 1J., 2008: Selected properties of
spruce dust generated from sanding operations. Drvna Industrija, 59(1), 3—10.
OCKAJOVA A., BELJAKOVA A., SIKLIENKA M. 2010: Morphology Of Dust
Particles From The Sanding Process Of The Chosen Tree Species. Wood Research,
55(2), 89-98.

PALMQVIST J., GUSTAFSSON S.-I. 1999: Emission of dust in planing and milling
of wood. Holz Als Roh- Und Werkstoff, 57(3), 164—170.

ROGOZINSKI T., WILKOWSKI JI., GORSKI I., CZARNIAK P., PODZIEWSKI P.,
SZYMANOWSKI K. 2015: Dust Creation in CNC Drilling of Wood Composites.
BioResources, 10(2), 3657-3665.

SCHEEPER B., KROMHOUT H., BOLEIJ J. S. M. 1995: Wood-dust exposure during
wood-working processes. The Annals of Occupational Hygiene, 39(2), 141-154.

Streszczenie: Rozklad wielkosci czqstek pylu  powstalego podczas — szlifowania
modyfikowanego drewna jesionu. W pracy przedstawiono wyniki badan rozktadu wielkosci
czastek pylu powstatego podczas szlifowania drewna jesionu modyfikowanego termicznie
przy trzech poziomach temperatur i pordwnawczo drewna niemodyfikowanego. Stwierdzono
1 opisano wplyw temperatury w procesie modyfikacji drewna na zawarto$¢ czastek
zaliczanych do najdrobniejszych frakcji pytowych powstatych podczas szlifowania.
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