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1. Introducation 

 

There is increasing use of biomass powders as an alternative green energy source within the 

rural ennvironment of developing countries ad in full or partial replacement of coal in the 

more developed nations. However, biomass substances in pulverised form carry fire and 

explosion hazards due to their higher reactivity in comparison to coal [2]. The associated fire 

and explosion risks with the solid biomass dusts need to be accessed accurately to maintain 

the safe working environment [1]. In this work, corn cob and peanut shell powders that are 

the second generation biomass crop residues were tested for explosibility characteristics and 

combustion properties as a function of particle size distribution and their reactivities were 

compared to those of  coal and other biomass substances.  

 

2. Experimental 

 

Varying size range fractions (<63µm,63-150µm,150-300µm and 300-500µm) of the above 

mentioned biomass dusts were tested in a modified Hartmann dust explosion tube to study the 

effect of particle size distribution on the lean flammability limit and on the flame speed as 

well as determine the most reactive concentration. 

 

3. Results 

 

Fig.1 shows that lean the flammability limits  increased for coarser size fractions and were 

similar to other biomasses but much leaner than coal. This indicates  that these residues are 

more sensitive to fire and explosion hazards compared to coal. Corn cob powder with fairly 

large particle size (range 300-500µm) was shown to readily explode contrary to observations 

with coal powder (no ignition in the same particle range. The most reactive concentration for 

all size ranges samples were observed to be at equivalence ratio close to or greater than 1. 



Peak flame speeds were in the range of 1-4m/s. A good correlation between % 

(ash+moisture) and the lean flammbility limit was also derived from the data.  
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Fig. 1. Rate of pressure rise vs. equivalence ratio  

 


