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ABSTRACT

This research focuses on studying the torrefaction process in a fixed-bed
reactor to improve the heating value of rice husk biomass and fuel pellets. The
experiment is divided into two parts based on the objectives. Part 1: Improving the
thermal properties of rice husk biomass through torrefaction in a fixed-bed reactor,
referred to as "torrefied biomass." This part aims to determine the suitable
temperature range and duration for the torrefaction process to achieve higher
heating value and yield of torrefied charcoal and fuel oil. The experiment involves
studying the temperature and time parameters, ranging from 200 to 320 °C and
durations of 10, 20, and 30 minutes. The results show that the heating value of the
torrefied biomass falls within the range of 18 to 23 MJ/ke. It is important to note that
the residence time during heating affects the higher heating value by influencing the
evaporation of moisture from the biomass. Higher temperatures may not necessarily
lead to an improvement in the higher heating value, as they can impact the
biomass's characteristics ‘and moisture content. Part 2: Using the best results
obtained from Part 1, this part focuses on compressing the torrefied biomass into
fuel pellets. The physical properties of the fuel pellets, such as higher heating value,
hysroscopicity, ash content after burning, durability, density, and bulk density, are
determined. The experimental results indicate that the ash content after burning
ranges from 4 to 6% by weight. The durability meets the standard, with values
reaching up to 97.93% by weight. The density and bulk density of the fuel pellets are
measured at 688.5 and 1,108.73 kg/m3, respectively. The fuel pellets also



demonstrate high resistance to moisture reabsorption, with values exceeding 95%.
Additionally, the high calorific value of the fuel pellets reaches 23 MJ/kg, similar to

findings from previous research.

In summary, this research aims to enhance the torrefaction process in a
fixed-bed reactor to improve the heating value of rice husk biomass and fuel pellets.
The results demonstrate the potential to enhance the properties of torrefied
biomass and fuel pellets, which could have positive implications for their utilization

as a renewable energy source in industries and power generation.

Keyword : Torrefaction Fixed-bed Reactor Torrefide Charcoal Physical Property

Biomass pellet
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méaqﬂﬁmaﬁwuﬁam{u 1) CDS (UK)
2) Torr-Coal (NL)




GELNIRTHEDY usEm

3) BIO3D (FR)

4) EBES AG (AT)

5) 4 Energy Invest (BE)

6) BioEndev/ETPC (SWE)

7) Atmosclear S.A. (CH)

8) Andritz

9) Earthcare Products (USA)

iresUnsailiuans 1) BTG (NL)

2) Blake (NL)

3) FoxCoal (NL)

4) Agri-tech Producers (US)

\3esufnsalnesiun 1) Tell (NL)

Lﬂ%@ﬁJﬁﬂizﬁLLwﬁ’u 1) RevTech (France)
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content Grinding Conditioning Pelletizing Cooling |
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