
Development of a Method for the Continuous Production of Spherical Biomass Pellets  
 

W. Taylor, D. Strong, and A. Pollard  
Department of Mechanical and Materials Engineering 

Queen’s University at Kingston 
 
Introduction  
 
A novel biomass pellet has been developed that offers improved handling and storage properties 
when compared with either white or torrefied black pellets. The spherical pellet, called the 
Q’Pellet, has a full polymer-like shell that has proven to be durable and has demonstrated 
extraordinary hydrophobic properties while preventing microbiological activity and hazards from 
fines.  
 
Q’Pellets were developed using a bench-top hydraulic press with a heated die and punch, where 
torrefaction took place in-situ. To eliminate failure planes in the pellet, an offset punch was used 
to ‘curl’ the biomass during compression. As this method yielded a single pellet per experiment, a 
mechanism to continuously produce quality pellets was needed to demonstrate progress towards 
commercialization.  
 
Methods  
 
A machine was designed and manufactured with the aid of an industry partner, in which hybrid 
poplar feedstock was torrefied and passed through a series of forming wheels with dies. Initial 
tests with the machine showed that it was incapable of producing a quality pellet for two reasons. 
First, the transport of material from the reactor to the dies allowed cooling, spills and material 
blockages. Second, the forming wheels required a new, untested method of eliminating failure 
planes within the pellet. The curl method was replaced by a ‘tumbling’ method in which several 
small compressions from many directions formed the pellet. It was found that partially formed 
pellets from the first stage of compression still exhibited a failure plane and split before additional 
compressions could take place.  
 
The process reverted to using the proven curl method to solve the identified problems. The 
original die and punch was adapted into a new die, able to perform repeatable loading and 
compression cycles. Transportation of high temperature biomass between the reactor and die was 
achieved by introducing an intermediate step. Details of these new developments are currently 
held as intellectual property.  
 
Results  
 
Pellets were produced using combinations of the original and repeatable dies with in-situ and ex-
situ procedures. All combinations produced similar pellets, compared on the basis of appearance, 
percent mass lost during torrefaction, and percent mass lost from flashing. This indicates that a 
continuous process has been successfully demonstrated with no negative impact on pellet quality. 
In future steps, proximate analysis will be performed on the pellets produced and compared to 
results published in previous works.  


