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Introduction

The transition of energy sector is proceeding globally. The increase in renewable energy sources utilisation is
evident while fossil resources are in their decline. The increase in renewable energy sources utilisation is evident
while fossil resources are in their decline The increase in renewable energy sources utilisation is evident while
fossil resources are in their decline. (International Energy Agency (IEA), 2025). In such environment, where
alternative resources are being priorities, the utilisation of fuel from wastes is also an active aspect of the global
energy transition. While landfilling is less favoured in many countries and strict legislative obligation arise, new
ways of fuel from waste are being sought and investigated (RySavy et al., 2025).

Generally, the waste-to-energy (WtE) approaches are known and implemented as there are over 1600 WtE plants
in operation, altogether utilising more than 200 million tons of feedstock annually (Goff & Danielsen, 2023). Such
capacities play a significant role in energy strategy in several countries it is likely that this number will further
grow. However, many challenges are still related to the utilisation of fuel from waste (Jahirul et al., 2022).
Pelletisation is a process the purpose of which is to increase fuels energy density, bulk density and homogenisation
(Gelnar et al., 2021). Such enhancement has a positive effect on transportation (long distance and within the
facility) and on the process itself, be it combustion (Shin et al., 2022), gasification (Cespiva et al., 2020) or
pyrolysis (Dziok et al., 2025). In this paper, and industrial-based approach of SRF pellets is investigated and
insights on effective utilisation of these novel materials are discussed.

Materials and methods

The pelletizing line is a technological facility designed to produce certified Solid Recovered Fuel (SRF) in the
form of cylindrical pellets. These fuels are produced from non-hazardous waste and biomass using a defined
mechanical treatment and densification process. The facility operates under the R1b waste recovery code (based
on the Basel Convention framework (Rummel-Bulska, 2004)), focusing on the transformation of waste into
energy-dense, easily handled fuels suitable for combustion in large-scale thermal installations, such as cement
kilns, lime kilns, or municipal waste incinerators. The pelletizing line can process input material with moisture
content up to approximately 40%u:, although this proportionally affects the hourly throughput of the equipment.
The input materials to produce SRF pellets consist of pre-sorted, non-recyclable, primarily industrial and
commercial wastes, which are further shredded using a system of primary and secondary crushers. During the
pretreatment stage, light and heavy fractions as well as ferrous metals are separated. The feedstock possessed
particle size of 0-35 mm and a typical moisture content of 10-30%.: was. Bulk density of SRF was typically
around 100-150 kg/m?, depending on the input moisture content, which commonly reaches up to 25-30%ux..

The produced pellets were subsequently analysed from the perspective of physical and chemical properties. The
analyses included durability index, bulk density, hardness index, wettability index, particle density, ultimate and
proximate analysis

Results

The results show that the moisture W" content in the pellet raw state accounted for only 4.03%.:, which is
beneficial from the fuel point of view as well as from the perspective of long-term storage of the material. The ash
content A", which corresponds to the inorganic residue remaining after complete combustion, was measured at
10.97%uwt.. The remaining portion of the pellet is composed of flammable or combustible material, which makes
up approximately h* = 85.00%.:. of the total mass. This combustible fraction is further divided into fixed carbon
Crix" = 10.16%yw:. and volatile matter V' = 74.84%..). The volatile matter represents the portion of organic material
that is released as gases during heating, while the fixed carbon remains as solid residue, both of which together
define the pellet’s combustion characteristics and energy potential. The distribution of these components thus
reflects the balance between the solid and gaseous products formed during combustion, which directly affects
process efficiency and emissions.
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Regarding the physical properties of the SRF pellets, to account for the minor fluctuations observed across
individual specimens, average values were calculated to provide a representative profile for the gasification
feedstock. This data set served as the basis for the subsequent modelling of the energetic aggregate geometry and
fuels residence time. The physical properties of the produced pellets are summarised in Table 1.

Table 1. Comparison between theoretical predictions and experimental measurements.

SRF pellets
WI PDI Hardness Bulk density Density
[-] [-] [ke] [kg/m’] [kg/m’]
4.87 98.74 40.4 441.12 1050.11

Conclusions

The produced pellets possess very good quality, comparable with certified wood pellets, while they resistance to
absorb moisture is outstanding. As such, the pelletised SRF is an appropriate candidate for industrial-scale
handling regarding transportation, storage and final utilisation in energy aggregates.
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