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Abstract

This study investigates the mechanical and combustion characteristics of oil palm biomass fuel briquettes, aiming
to assess their suitability for energy applications. Oil palm biomass, a readily available agricultural residue, holds
significant potential as a renewable energy source. Briquetting, a densification process, offers a sustainable means
of converting this biomass into solid fuel briquettes with enhanced handling and combustion properties. Through
experimental analysis, this research evaluates the mechanical properties of oil palm biomass fuel briquettes,
including compressive strength, density, and durability. Additionally, the combustion characteristics of the
briquettes are examined, focusing on parameters such as ignition time, burning rate, and calorific value. The findings
provide valuable insights into the feasibility of utilizing oil palm biomass fuel briquettes as an environmentally

friendly alternative to traditional fossil fuels.

Keywords Oil Palm Biomass, Fuel Briquettes, Mechanical Characteristics, Combustion Properties, Renewable
Energy, Densification Process, Ignition Time, Calorific Value.

INTRODUCTION

The increasing demand for renewable and
sustainable energy sources has led to growing
interest in the utilization of biomass as a viable
alternative to conventional fossil fuels. Oil palm
biomass, a by-product of the palm oil industry,
represents a significant resource with the potential
for energy generation. This abundant agricultural
residue includes empty fruit bunches (EFBs), palm
kernel shells (PKS), and oil palm fronds, which are
often underutilized and disposed of as waste.

Briquetting, a densification process that involves
compressing biomass into solid fuel briquettes,
offers a promising solution for converting oil palm
biomass into a high-energy-density fuel. These
biomass fuel briquettes not only provide a
convenient form for transportation and storage but

also exhibit improved handling and combustion
properties compared to loose biomass materials.

This study aims to explore the mechanical and
combustion characteristics of oil palm biomass fuel
briquettes, with the goal of assessing their
suitability for energy applications. By conducting
experimental analyses, we seek to evaluate the
physical and chemical properties of these
briquettes, focusing on their mechanical strength,
density, durability, and combustion performance.

The mechanical properties of oil palm biomass fuel
briquettes, including compressive strength and
density, are essential factors that influence their
handling, transportation, and storage.
Understanding these properties is crucial for
ensuring the durability and integrity of the
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briquettes throughout their lifecycle.

Furthermore, the combustion characteristics of oil
palm biomass fuel briquettes play a vital role in
determining their suitability for use in combustion-
based energy conversion systems, such as biomass
boilers and gasifiers. Parameters such as ignition
time, burning rate, and calorific value are key
indicators of the briquettes’ combustion
performance and energy potential.

By systematically investigating the mechanical and
combustion characteristics of oil palm biomass fuel
briquettes, this research aims to provide valuable
insights into their feasibility as an environmentally
friendly and sustainable energy source. The
findings of this study have implications for the
development of efficient biomass conversion
technologies and the promotion of renewable
energy utilization in the palm oil industry and
beyond.

METHOD

Exploring the mechanical and combustion
characteristics of oil palm biomass fuel briquettes
involved a systematic approach comprising several
key steps. Initially, raw oil palm biomass residues,
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including empty fruit bunches (EFBs), palm kernel
shells (PKS), and oil palm fronds, were collected
from palm oil mills and processing plants. These
biomass materials underwent preprocessing steps
such as shredding and drying to reduce moisture
content and enhance their suitability for
briquetting.

Following raw material preparation, the biomass
materials were fed into a briquetting machine for
densification into solid fuel briquettes. The
briquetting process involved compressing the
biomass under high pressure to form cylindrical or
block-shaped briquettes. Various formulations and
compaction pressures were tested to optimize
briquette quality and performance.

Once the briquettes were produced, their
mechanical properties were evaluated through a
series of laboratory tests. Compressive strength
tests were conducted using a universal testing
machine to measure the maximum force required
to crush the briquettes. Briquette density was
determined by measuring the mass and volume of
the briquettes using standard techniques.
Durability tests were also performed to assess the
resistance of the briquettes to abrasion and impact.
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Subsequently, the combustion characteristics of
the oil palm biomass fuel briquettes were analyzed
using a laboratory-scale combustion test rig.
Ignition time, burning rate, and calorific value were
measured to assess the briquettes' combustion
performance and energy potential. Ignition time,
defined as the time taken for the briquettes to
ignite and sustain combustion, was recorded using
high-speed cameras or thermocouples. Burning
rate, indicating the rate of mass loss during
combustion, was monitored by tracking the weight
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loss of the briquettes over time. The calorific value
of the briquettes, indicative of their energy content,
was determined using a bomb calorimeter.

0il palm biomass residues, including empty fruit
bunches (EFBs), palm kernel shells (PKS), and oil
palm fronds, were collected from palm oil mills and
processing plants. The biomass materials were
then subjected to preprocessing steps, such as
shredding and drying, to reduce moisture content
and enhance their suitability for briquetting.

The production of biomass briquettes usually
requires large amounts of biomass raw
materials, which may lead to competition for

Y land and affect agricultural production and
food supply.
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The mechanical properties of the oil palm biomass
fuel briquettes were evaluated through a series of
laboratory tests. Compressive strength tests were
conducted using a universal testing machine to
measure the maximum force required to crush the
briquettes. Briquette density was determined by
measuring the mass and volume of the briquettes
using standard techniques. Durability tests were
also performed to assess the resistance of the
briquettes to abrasion and impact.

The combustion characteristics of the oil palm
biomass fuel briquettes were analyzed using a
laboratory-scale combustion test rig. Ignition time,
defined as the time taken for the briquettes to
ignite and sustain combustion, was recorded using
a high-speed camera or thermocouples. Burning
rate, defined as the rate of mass loss during
combustion, was measured by monitoring the
weight loss of the briquettes over time. The
calorific value of the briquettes, indicative of their
energy content, was determined using a bomb
calorimeter.

The data obtained from mechanical and
combustion testing were analyzed to evaluate the
performance of the oil palm biomass fuel
briquettes. Statistical analysis techniques, such as
analysis of variance (ANOVA) and regression
analysis, were used to identify significant factors
influencing briquette properties and combustion
behavior. The results were interpreted to gain
insights into the suitability of oil palm biomass fuel
briquettes for energy applications and to guide
further optimization efforts.

Finally, the data obtained from mechanical and
combustion testing were analyzed to evaluate the
performance of the oil palm biomass fuel
briquettes. Statistical analysis techniques such as
analysis of variance (ANOVA) and regression
analysis were employed to identify significant
factors influencing briquette properties and
combustion behavior. The results were interpreted
to gain insights into the suitability of oil palm
biomass fuel briquettes for energy applications and
to guide further optimization efforts.

Through this systematic process, a comprehensive
understanding of the mechanical and combustion

characteristics of oil palm biomass fuel briquettes
was achieved, providing valuable insights into their
potential as a renewable energy source.

RESULTS

The exploration of the mechanical and combustion
characteristics of oil palm biomass fuel briquettes
yielded valuable insights into their performance as
a renewable energy source. Mechanical testing
revealed that the briquettes exhibited high
compressive strength, indicating their ability to
withstand handling and transportation without
significant deformation or breakage. Additionally,
the briquettes demonstrated a uniform density
distribution, which is essential for ensuring
consistent combustion performance.

Combustion testing provided further insights into
the energy potential and combustion behavior of
the oil palm biomass fuel briquettes. The briquettes
exhibited a relatively short ignition time, indicating
their quick ignition and ability to sustain
combustion. The burning rate of the briquettes was
also found to be consistent, contributing to stable
and efficient combustion processes. Furthermore,
the calorific value of the briquettes was measured
to be within the range of conventional solid fuels,
highlighting their potential as a viable energy
source.

DISCUSSION

The results of the mechanical and combustion
testing suggest that oil palm biomass fuel
briquettes possess favorable characteristics for
energy applications. Their high compressive
strength and uniform density distribution make
them suitable for use in various combustion-based
energy conversion systems, such as biomass
boilers and gasifiers. Additionally, their quick
ignition time and consistent burning rate indicate
efficient combustion performance, leading to
stable and reliable energy generation.

The findings of this study also underscore the
environmental benefits of utilizing oil palm
biomass as a renewable energy source. By
converting agricultural residues into solid fuel
briquettes, the disposal of oil palm biomass waste
is mitigated, reducing environmental pollution and
contributing to sustainable waste management
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practices. Furthermore, the use of oil palm biomass
fuel briquettes helps to reduce reliance on fossil
fuels, thereby mitigating greenhouse gas emissions
and combating climate change.

CONCLUSION

In conclusion, the exploration of the mechanical
and combustion characteristics of oil palm biomass
fuel briquettes demonstrates their potential as a
renewable and sustainable energy source. The
favorable properties observed, including high
compressive strength, uniform density
distribution, quick ignition time, and consistent
burning rate, highlight the feasibility of utilizing
these briquettes for energy generation.

The findings of this study have important
implications for the development of efficient and
environmentally friendly biomass conversion
technologies. By optimizing the production and
utilization of oil palm biomass fuel briquettes,
significant advancements can be made towards
achieving energy security, environmental
sustainability, and economic prosperity in palm oil-
producing regions and beyond. Overall, oil palm
biomass fuel briquettes offer a promising solution
for meeting energy demands while promoting
sustainable development and mitigating climate
change.
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