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Abstract

Problem definition and objectives: Pollution from fossil fuels has driven societies toward
renewable energy sources. Bioenergy plays a significant role in ensuring energy security and
promoting rural development. Due to challenges such as global warming and fluctuations in fossil
fuel prices, the use of biomass is on the rise. In Iran, sugarcane bagasse is recognized as a high-
efficiency renewable energy source. To improve the quality of paper pulp, pith must be removed
from bagasse. Pelletization is an effective method for increasing energy density and enhancing the
fuel properties of lignocellulosic materials. This study focuses on producing fuel pellets from paper
and particleboard factory waste and examining their properties without using a binder.

Methodology: This study was conducted to produce fuel pellets from sugarcane bagasse pith
using a laboratory-scale single pellet press. The effects of parameters such as moisture, pressure,
and temperature on pellet density were evaluated using Design Expert software, and the optimal
sample was determined based on the highest density achieved. Additionally, the physical and
chemical properties of the bagasse pith were measured before and after the pelletizing process. In
the final stage, pellets were produced on a larger scale based on the optimal conditions identified.

Results: The results indicated that the moisture content of the biomass and the pelletizing
temperature had the greatest impact on pellet density. Reducing moisture to 20% and increasing the
temperature to 120°C resulted in the highest pellet density. These conditions led to improved
physical and chemical properties of the pellets, with reduced volatile matter and ash content.
Simultaneously, the fixed carbon content and heating value of the pellets increased. Additionally,
the amount of lignin decreased during the compression process. The reduction in lignin after
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pelletizing is due to physical and chemical changes occurring during the process. During
pelletizing, parts of the lignin may act as a natural binder and transfer to the surface of the pellets
or, due to chemical reactions with other biomass components, alter its structure and reduce its
amount. These changes can enhance the mechanical and thermal properties of the pellets but lead to
a decrease in the overall lignin content.

Conclusion: The results suggest that precise control of process conditions, particularly moisture
and temperature, can significantly improve the quality and added value of fuel pellets. This
research could greatly contribute to the development of biomass energy technologies and enhance
the environmental sustainability of these processes.

Keywords: Calorific Value, Renewable Energy, Moisture, Biomass, Lignin, Pelletization.
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