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1. Introduction  

Torrefaction is a controlled carbonization process in which the biomass is heated in the low temperature 

range of 200-300 °C in an oxygen-free environment. This process reduces the moisture content of biomass 

and transforms biomass to a product with similar properties as the coal. Torrefied material could be further 

processed into pellets or briquettes for industrial use. Three major advantages in case of torrefied biomass 

compared to traditional biomass can be seen: greater heating values, greater energy density, and improved 

physical properties such as shape stability, homogeneity and hydrophobic behavior. All this leads to an 

overall reduction in transport costs, storage capacity and to lower requirements for factory equipment. In 

the raw state, the ratio of oxygen to carbon in wood biomass is roughly ≥1. By the torrefaction process, this 

ratio is shifted below 1 and with increasing the temperature the ratio less than 0.4 can be achieved. This 

results in an increasing of lower heating value from 17 MJ∙kg-1 for raw wood biomass to 27 MJ∙kg-1 for 

torrefied biomass [1]. In addition to wood biomass, food waste can also be torrefied. It has been proven 

that food waste should be processed at higher temperatures. Poudel et al. [2] found that a significant 

decrease in oxygen in food waste occurred at 300 °C. Based on the measured lower heating values, food 

waste torrefied at 250 °C even had a lower value than raw material. The advantage of animal waste 

torrefaction is that due to higher temperatures the material is sterilized simultaneously with torrefaction. 

Currently, there are no publications dedicated to torrefaction of this type of material. 

 

2. Experimental  

Different types of biomass were torrefied at temperatures 200, 225, 250, 275 and 300 °C. The torrefaction 

was firstly done in LECO TGA 701. Material changes have been examined by using TGA, CHN and 

calorimetric analysers (TGA 701, LECO CHN 628 and AC 600).   

 

3. Results and Discussion 
TGA experiments have shown that the torrefied products exhibited different volatile release and burning 

profiles. 

 

4. Conclusions  

The potential of torrefaction technology is considerable. However, this technology is only operated in the 

large devices and small or mobile units are not yet commercially available. 
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