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Burning of household waste made of wood causes
emission of the particulate matter (PM) to atmos-
phere. The size distributions of PM depend on the
stage of the thermal degradation of wood.

We conducted experiment to determine the number
size distribution (NSD) and volume size distribution
(VSD) during burning of waste wood. We decided to
analyze two typical materials which are most com-
monly used in the production of household equip-
ment and as construction elements — pine wood and
laminated particle boards. To determine NSD and VSD
we used 14-stage low pressure electrical impactor de-
signed to analyze hot aerosols Dekati® High Temper-
ature ELPI®+ (Figure 1). The measurements were
performed in the fire laboratory of The Main
School of Fire Service, in the chamber designed to
evaluate efficiency of fire detection systems, espe-
cially smoke detectors (Figure 2).
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Figure 2. Pinewood test fire

The size distributions during the fire are presented
in Figure 3 (NSD) and in Figure 5 (VSD) while distri-
butions after the fire are in Figure 4 (NSD) and in
Figure 6 (VSD). All distributions except the Figure
6 are unimodal. The cumulative distributions for
pinewood are presented in Figures 7 and 8, for
particle laminated board in Figures 9 and 10. Fig-
ures 7 to 10 are plotted on log-normal probability
scale and hence we can state that for the distribu-
tions for pinewood follow the log-normal distribu-
tion well while distributions after fire for particle
boards not.
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Figure 7. Cumulative number size distribution before, during

and after fire of pine wood
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Figure 8. Cumulative volume size distribution before, during

and after fire of pine wood
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Figure 3. NSD during the fire
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Figure 4 NSD after the fire
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Figure 5. VSD during the fire
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Figure 6. VSD after the fire
Concentration, number (NMD) and volume me-
dian diameter (VMD) are presented in Table 1.
They are significantly increasing with the stage of
experiment (before, during and after extinguishing
fire). The NMD seems to be independent from
burned material while VMD for pine wood is
higher than for laminated particle board.

Table 1. Comparison of particles concentration (C), number
(NMD) and volume (VMD) median diameter for number (NSD)
and volume (VSD) size distribution before, during and after
fire of pine wood and laminated particle board.

pine wood laminated particle board
C [m3] NMD [um] VMD [um] C [m3] NMD [pm] VMD [um]

before 0.014 0.015 0.194 0.014 0.015 0.194
during 11.743 0.036 0.253 9.649 0.029 0.193
after 7.346 0.077 0.367 3.478 0.076 0.303

Figure 9. Cumulative number size distribution before, during
and after fire of particle laminated board
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Figure 10. Cumulative volume size distribution before, during
and after fire of particle laminated board

The further studies require verification of the par-
ticle mass obtained from the volume distributions
with the masses obtained from weighting particles
collected at each stage of impactor. It will allow to
determine correct mass size distribution of parti-
cles emitted from fire of pine wood and laminated
particle board and evaluate the density of particles
in each analyzed fraction of the emitted particles.
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