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1. Introduction – In a global context where waste production is constantly increasing, its revaluation is

becoming more and more important from an environmental and economic point of view. Terms such as

by-product (replacing waste) are usually used, thanks to the implementation of steps that allow for a

suitable recycling of wastes. Among them, the use of wastes as fuels takes part in a sustainable strategy.

Brewing industry generates a main residue, brewers’ spent grain. The main and quickest alternative for its

elimination is to use in animal feedwhich. However, its conversión into a biofuel can be an interesting

option for brewing industries [1]. The main problem with this waste is its high moisture content (around

75% wb). Therefore, drying and densification studies are necessary to determine the viability of the

process. Based on the physical-energy characterization of the brewers’ spent grain residue, in the present

work it was densified in a semi-industrial pelletizer.

2. Experimental – The samples used were taken from a brewery

industry located in Badajoz, Spain. Moisture tests were done by

using a precision balance (accuracy = ±0.0001 g) and a laboratory

oven at 105 °C. Ultimate analysis was carried out in an elemental

analyzer (Eurovector EA 3000). For the estimation of volatile

matter and ash content a muffle at 900 and 550 °C, respectively,

was used. Fixed carbon percentage was determined by subtracting

the addition of the two former percentages to 100. High heating

value (HHV) was obtained by using a calorimeter (IKA C2000

Basic). The pelletizing process was carried out by a pelletizer

with a rotative flat die (Kovo Novak, MGL 200, 8.5 kW) and a

maximum yield, depending on the product, of 300 kg h-1.

Average sizes (diameter and length) were determined through a

caliper. Mechanical durability assays were carried out by using a durabilimeter (Mabrik, mod. DBM230), 

consisting of two flat boxes, rotating at 50 rpm. Finally, as a reference, the UNE-EN ISO 17225-6 norm 

(for herbaceous biomass) was used. 

3. Results and Discussion – Pellets met the requirements of moisture and bulk density, registering a

densification ratio higher than 3 respect to the dry residue. However, the durability obtained (94.56%)

was slightly lower than required, being necessary the optimization of the pelletizing process or the

incorporation of natural binders [2-3]. The ash content and LHV met the specifications of the standard

(4.46% db and 17.46 MJ kg-1 wb, respectively). Finally, the contents of N and S exceded the maximum

values allowed, foreseeing problems related to high emissions of nitrogen oxides and sulfur.
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