
This is a repository copy of Influence of Biomass Pellet Composition on the Pulverised 
Pellet Flame Propagation and Minimum Explosion Concentration.

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/89062/

Version: Accepted Version

Conference or Workshop Item:
Saeed, MA, Andrews, GE, Phylaktou, HN et al. (1 more author) (2015) Influence of 
Biomass Pellet Composition on the Pulverised Pellet Flame Propagation and Minimum 
Explosion Concentration. In: 25th International Colloquium on the Dynamics of Explosions 
and Reactive Systems (ICDERS), 02-07 Aug 2015, Leeds, UK. 

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Reuse 
Items deposited in White Rose Research Online are protected by copyright, with all rights reserved unless 
indicated otherwise. They may be downloaded and/or printed for private study, or other acts as permitted by 
national copyright laws. The publisher or other rights holders may allow further reproduction and re-use of 
the full text version. This is indicated by the licence information on the White Rose Research Online record 
for the item. 

Takedown 
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 



  

Introduction 

• Biomass is a sustainable and effective solution to CO2 emission reduction. 

• Pelletisation results higher energy density, ease of handling and transportation. 

• For efficient combustion pellets need to be pulverised. 

• Finer particles of <63µm release more volatiles contributiing almost 100% in 
flame propagation without formation of char. 

• Inerts like ash+moisture act to reduce the reactivity that is more severe for 
wood as compared to crop residues. 

Conclusions 

• Higher content and rapid release of volatiles, at lower temperatures, makes biomass more reactive than coals. 

• Reactivity of biomass increased with decreasing particle size.  

• Inerts (ash and moisture) showed a greater effect on MEC for biomass milled pellets than for crop residue. 
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Experimental Methodology 

• Modified Hartmann dust explosion tube was used  for measurements of flame 
speed and minimum explosive concentration (MEC) [1]. 

• Dust is pneumatically dispersed with pre-existing spark. 

• Pressure transducer and array of  thermocouples  recorded pressure rise and time 
of flame arrival (flame speed). 

Results 

  

 

 

 

• For biomass samples 90% of the 
volatiles released at around 450oC 

in contrast to coals (750oC). 

• Fine particles with higher surface 
area release more volatiles. 

• No evidence of char residue left for 
fine particles of biomass. 

• Average particle size of different 
sized fractions against  their 
respective MEC obtained from 
modified Hartmann tube. 

• Minimum explosible concentration 

decreases with decreasing 
particle size. 

• Good correlation of %ash+H2O 

vs. MEC were obtained for 
biomass samples.  

•  % ash+H2O affect MEC more 
for wood samples than for  crop 
residues. 
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