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 Combustion of wood powder to generate heat 
and power is increasing not at least since wood 
powder burners easily can replace old oil burner 
installations in existing furnaces. Compared to 
industrial wood fired fixed bed combustors there are 
very few investigations in the literature that describes 
the particle emissions from commercial wood 
powder boilers. A study by Skrifvars et al. (2004) 
was focused on the ash behaviour during combustion 
in a pulverised wood powder boiler. In addition to 
the ash behaviour, the physical properties (e.g. 
particle concentration and particle size) of the 
particle emissions are important information for 
research, legislation and technical development. The 
aim with this investigation was therefore to 
characterise the particle emissions during wood 
powder combustion with respect to both physical and 
chemical properties.   
 The particle emissions from a wood powder 
burner (BioSwirlTM) installed in two different boilers 
was investigated at a thermal load of ~2 MWfuel. 
Burner A was fired with softwood sawdust and 
burner B with a mixture of softwood sawdust (80%) 
and peat (20%). Peat might be an oppurtunity fuel 
but the influence on ash chemistry and particle 
emissions has to be investigated. The particle mass 
size distribution (PSD) and the total mass 
concentration after the boilers multi-cyclones were 
determined with low pressure impactors (LPI) and 
standard filter sampling. The particles collected on 
the impactor substrates were thereafter analysed for 
morphology and elemental composition with 
SEM/EDS and for phase composition by XRD. 
 Figure 1 presents the PSD in the flue gas from 
burner A and B while Figure 2 shows SEM/EDS 
results from Burner A. The PSD in the size range 
from 0.03-10 µm was bi-modal with a submicron 
mode (< 1 µm) and a coarse mode between 2-6 µm. 
When wood was co-fired with peat (burner B) it 
seems that the concentration in the fine mode 
decreases while the concentration in the coarse mode 
increases somewhat.  
 Observed differences to fixed bed wood 
combustion are that the PSD in wood powder burners 
is more bimodal with a more pronounce coarse mode 
compared to combustion of clean wood in fixed beds. 
The fine mode in this kind of efficiently burning 
combustion systems consists mainly of vaporised ash 
elements, largely alkali metals, while the coarse 

mode consists largely of refractory metals and 
unburned carbonaceous fuel residues (fines), largely 
separated in the multicyclones. Wood powder 
burners give higher emissions of fine particles than 
fixed beds largely due to enhanced vaporization of 
ash elements in the higher flame temperatures. 
 

 
Figure 1. PSD in the flue gas (after multicyclone) from 
burner A and B normalised to 13% CO2.  
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Figure 2. SEM/EDS results from burner A sample 2. 
Composition (atomic %) of the fine mode (A) and coarse 
mode (B) sampled by LPI after the multi-cyclone as well as 
examples of large fly ash (C) and fines (D) separated in the 
multi-cyclone. 
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