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PAPER INFO ABSTRACT

Papg’r history: Peanut shell (PS) waste and plastic waste are abundant in Indonesia and have the potential to pollute the

Rece}ved 26 January 2024 environment. The limited availability of fossil fuels also makes all parties look for other energy sources.

iecel"e‘; g‘lre"llsz%g‘;rm 27 May 2024 This research aims to find a solution to this problem. The effect of adding low density polyethylene
ccepted 01 July (LDPE), polypropylene (PP), and biodegradable plastic to briquettes made from peanut shell waste was

investigated in this research. Briquettes were made using starch adhesive and a compaction pressure of
70 N/m? using a laboratory scale piston. The compression test is essential because, during the stacking

g,?:nvzg:d& process, the briquettes must withstand loads from external pressure, which significantly influences the
Briquette quality of the briquettes during storage and transportation. This research found that adding biodegradable
Compressive Strength plastic increased the modulus of elasticity and compressive strength of briquettes, namely 20 MPa and
Plastic Waste 4.45 MPa, compared to briquettes without plastic. The highest calorific value of briquettes in this study
Proximate Analysis was obtained from the addition of PP plastic, amounting to 6185 cal/g. Based on the quality of the

briquettes, the lowest moisture content was obtained from the addition of LDPE plastic at 7.71%, and
the lowest ash content was obtained from the addition of biodegradable plastic at 4.01%, the lowest
volatile content was obtained from the addition of PP plastic amounting to 15.71%. The most
considerable fixed carbon content was obtained from adding PP plastic, amounting to 80.25%.

doi: 10.5829/ije.2025.38.01a.06
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NOMENCLATURE

My percentage of volume change (%) McC moisture content (%)

Vin mold volume (mm?®) AC ash content (%)

Vp volume of briquette after compressing (mm®) ve volume content (%)

DS dimensional stability (%) FC fixed carbon (%)

m mass of briquette (gr) w weight of briquette sample

T constant of mathematic 1% density (kg/m?®)

r briquette radius (mm) MoE Modulus of Elasticity (MPa)
H height of briquette (mm) CS Compressive Strength (MPa)

1. INTRODUCTION

The foundation of a nation's prosperity and the
sustainable promotion of economic development lies in
its energy resources (1). The world is confronted with an
array of formidable energy predicaments, comprising
deficiencies in fossil fuel reserves, the release of
emissions resulting from combustion processes, a
shortage of hydroelectric power supplies, limited
availability of contemporary energy technologies, and
exorbitant expenses associated with investments in
energy-efficient systems (2-4). The global demand for
energy is impacted by various factors, including
urbanization, population growth, and improved living
standards. The world is faced with multiple
environmental challenges on a global scale, which has
led to the gradual depletion of the existing fossil fuel
energy reserves (5, 6). Indonesia is not exception.
Diversification of energy sources plays a pivotal role in
contemporary society. It serves as a driving force for
researchers to investigate diverse energy sources and
enhance the functionality of the current energy
infrastructure (7). The triumph of implementing
renewable energy facilities for electricity generation, like
wind energy, is accomplished through persistent
endeavor and enhancement of its framework (8).
Biomass is also a solution to overcome energy-related
problems by making it into briquette fuel.

Biomass energy resources in Indonesia are abundant,
with 52% of the land covered by forests, 13% designated
as arable land, 12% dedicated to permanent crops,
approximately 6% allocated to pastures, and 17%
classified as other types of land (9). Indonesia's highly
biodiverse forests serve as a source of biomass that can
be utilized as renewable alternative energy (10-12).
Biomass is any organic substance derived from plants
through photosynthesis and can manifest as products or
waste (13-15). The substantial capacity of biomass to
function as a global energy source includes the additional
capability to reduce the reliance on fossil fuels, which has
declined for several years (16). Indonesia has a biomass
potential of around 146.7 million tonnes per year,
equivalent to 470 gigajoules per year (17). Biomass is
believed to mitigate future greenhouse gas issues (18, 19)
potentially. Biomass contributes around 5.8 percent (%)
of global electricity to 8.9% from 2000 to 2023. It is

estimated that by 2050, biomass will be able to produce
3,000 terawatt hours (TWh) of electricity, which is
believed to be able to overcome the annual emissions
problem of 1.3 billion tonnes (Bt) of carbon dioxide
equivalent (20).

One source of biomass that is abundantly available in
Indonesia is peanut plants. In the last four years, peanut
production reached 570,477 tons in 2016. In 2017, peanut
production decreased to 495,447 tons. In 2018, it
increased by 512,198 tons (21). Peanut plants are plants
in the form of shrubs consisting of stems, leaves, skin and
seeds. Peanut seeds are widely used in the food industry
to make peanut butter, peanut cakes, egg nuts and other
processed peanut foods. However, most peanut shells are
burned or buried, which can cause environmental
pollution, including in Indonesia. Peanut shell waste
contains 38.31% cellulose, 27.62% hemicellulose, and
21.10% lignin, so peanut shell waste can be used to make
briquettes (22).

Another type of waste that is abundant in Indonesia is
plastic waste. The polymer itself is a material used to
make plastic. The physical properties of polymers also
vary so that they can produce various materials with
different functions. For example, plastic made for food
packaging has many advantages, not only it is cheap, but
it is also adequate in quality. However, its existence
impacts severe environmental damage because plastic
cannot naturally decompose. As a result, plastic waste
pollutes the environment on land, rivers and the sea.
Recent research conducted by Lestari et al. (23) and
Sharma et al. (24) reported the presence of microplastics
that pollute rivers and seas. This differs from
biodegradable plastic. It is environmentally friendly,
compostable, stable, easy to obtain, non-toxic, cheap, and
has excellent mechanical properties (25). Even though
biodegradable plastic can naturally decompose, in reality,
plastic waste is still everywhere in everyday life,
reducing the aesthetic value of the environment,
including piles of biodegradable plastic itself.

Based on environmental problems related to peanut
shell waste and plastic waste, as well as the availability
of petroleum as fuel, as mentioned above, one solution
that can be taken to the waste problem is to make it into
briquettes for alternative fuels as a substitute for fossil
fuels. This research aims to provide a solution to this
problem.
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Research has been carried out on making briquettes
from biomass waste with the addition of plastic waste.
Adding High Density Polyethylene (HDPE) plastic to the
torrefaction of fruit waste can increase the calorific value
of briquettes, besides increasing the density and
compressive strength of straw briquettes by 3.5 MPa to
5.3 MPa (26). Research conducted by Emadi et al. (27)
also reported that the addition of 6% Low Density
Polyethylene (LDPE) plastic to wheat briquettes was able
to increase the density value by 1.7% and 1.8%, and the
addition of 10% LDPE plastic was able to increase the
density value of wheat briquettes by 253% and 280%.
Research conducted by Guo et al. (28) regarding addition
of Polypropylene (PP) plastic to briquettes made from
fungus bran waste found that adding PP plastic could
increase heating value, reduce ash content and act as a
binder. Using LDPE plastic waste by adding pine cones
into briquettes can produce calorific value and electrical
energy of 3182.4Q(J) and 3183.39W(J). It has water and
ash content according to the Indonesian National
Standard (SNI) (29). Research conducted by Harussani et
al. (30) reported that Polypropylene (PP) powder
originating from waste isolation gowns for Corona Virus
Disease 2019 (COVID-19) was subjected to slow down
pyrolysis to produce charcoal, which was then mixed
with palm sugar starch to produce briquettes. The results
found that the compressive strength of briquettes
increased in line with increasing briquette loading. LDPE
and PP were used as binders for making sawdust
briquettes; the results showed that plastic waste and
lignocellulosic biomass produced solid fuel with high
durability, hydrophobicity and moderate to high calorific
value (31). Research conducted by Gwenzi et al. (32)
reported that briquettes made from a mixture of coal dust,
biowaste and post-consumer plastic had a significant
effect on water absorption capacity, rupture index,
compressive strength and energy value but had no effect
on density. Briquettes from elephant grass charcoal with
the addition of Polyethene Terephthalate (PET) and High
Density Polyethylene (HDPE) can increase the
mechanical strength of the briquettes, and the results
obtained show that briquettes produced with the addition
of HDPE are more robust than those produced with the
addition of polyethylene terephthalate PET (33).
Research conducted by Suwinarti et al. (34) reported that
the addition of 70% waste oil and 30% used plastic as
additional material for briquettes made from plantation
bark affected the performance of briquette formation
with the highest calorific value of 33.56 MJ/kg or
equivalent to 8015.66 cal/g. The addition of PET plastic
to rice husk briquettes carried out by Hariyanto et al. (35)
meets the criteria according to SNI 01-6235-2000,
namely compressive strength, calorific value, moisture
content and ash content of the briquettes. Research
conducted by Nwabue et al. (36), which mixed sub-
bituminous coal and locally available plastic waste (used

water sachet bags, plastic bags, sawdust and corn husks)
showed that the briquettes produced were of medium to
high quality In terms of combustion and cooking
characteristics, these briquettes are smokeless,
environmentally friendly and have muscular mechanical
strength. Research on sawdust and date palm stems
mixed with waste from electrical and electronic
equipment (WEEE), plastics (halogen-free cables and
printed circuit boards (PCBs)) and automotive crushing
residues (ASR) reported that the physical properties of
briquettes, such as density and strength resistance
increases with increasing temperature, date palm stems
provide better results than sawdust (37).

Even though there has been much research on adding
plastic waste to various types of biomass, as far as the
references the author has been referred, there has yet to
be research discussing combining peanut shell waste and
plastic waste into briquettes. Therefore, it is necessary to
carry out research combining peanut briquettes with three
types of LDPE, PP, and biodegradable plastic to look at
the physical properties, heating value, and proximate
analysis of each briquette. Furthermore, it was reported
that adding <10% plastic mixed into biomass for making
briquettes did not negatively impact pollutant emissions.
However, there was a significant increase in the
physiochemical properties of briquettes (38). Finally, the
results of this research are presented, and this research is
one of the studies that contribute to the sustainable
development of biomass resources and solutions for fast
processing of plastic waste.

2. MATERIALS AND METHODS

2. 1. Preparation of Raw Materials The research
utilizes a range of apparatus, including a furnace, pestle,
60 mesh sieve, pan, candle, matches, spoon, digital
balance, hydraulic briquette press, measuring cup,
calculator, vernier caliper, Tensile Strength Tester
Sinowon / 19814, and Digital Bomb Calorimeter C2000
(IKA®-Werke GmbH & Co. KG, Germany). The
components needed to make briquettes include peanut
shell waste from local trash. PP, LDPE, and
biodegradable packaging plastic were obtained from a
local market, starch produced by Rosebrand Indonesia,
and water.

2. 2. Carbonization and Preparation of Mixtures
The peanut shell waste is cleaned, and the carbonization
process is carried out using a furnace at a temperature of
500°C. The charcoal formed was ground, and the
charcoal powder was filtered using a 60 mesh sieve,
which was then weighed at 20 g for each briquette
sample. LDPE, PP, and biodegradable plastic were
chopped to a size of (0.5 x 0.5) cm, each weighed 0.8 ¢
or the equivalent of 4% of the peanut shell charcoal
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powder mass used for each sample preparation. This
value was taken based on (38), which states that adding
<10% plastic to biomass as a material for making
briquettes does not negatively affect pollutant emissions
and instead increases the physiochemical properties of
the briquettes. Next, the adhesive was made by mixing 2
gr of starch and 15 ml of water for each sample. The
mixture was heated using three candles to a temperature
of 256°C, stirring until it boiled and formed glue for
approximately 3 minutes.

2. 3. Briquette Production Peanut shell charcoal
powder is mixed with adhesive. Then LDPE, PP and
biodegradable plastic are added to each sample according
to the composition listed in Table 1 to form a dough. The
finished mixture is put into the briquette mould, then
positioned in a hydraulic press, and the pressing process
is carried out with a pressure of 70 N/m? for 10 minutes.
This press machine has a cylindrical mould measuring
(43 mm in diameter and 35 mm in height). Finally,
remove the briquettes from the mould and dry them in the
oven at 105°C for 2 hours (39). The process of making
briquettes can be seen in Figure 1.

3. ANALYTICAL METHODS

3. 1. Physical Properties After the briquettes are
removed from the mould, based on research conducted

TABLE 1. Composition for each briquette sample

Sample sphefi??gt) achosive © V\(ﬁtl‘;r
PS 20 2 15
PS-LDPE 4% 20 2 15
PS-PP 4% 20 2 15
PS-Biodegradable 4% 20 2 15

Figure 1. Process of making briquette samples

by Mainkaew et al. (40) Jiao et al. (41), the percentage
change in volume and dimensional stability of the
briquettes can be calculated using Equations 1 to 3:

Ny = [(Vm - Vb/Vm)] x 100 1)

where V,, is mold volume (mm3), V, is the volume of
briquette after compressing (mm?® and 7, is the
percentage of volume change (%).

DS =100 — [((V, — Vp)/V,) % 100] )

where V; is the volume of the briquette after release
(mm?3), V, is the volume of the briquette after production
(mm?) and DS is dimensional stability (%).

p=— ©)

where m is the mass of the briquette (g),  is constant of
the mathematics, r is briquette radius (mm), H is the
height of the briquette (mm) and p is the density of the
briquette (g/mm?3).

Next, to calculate the modulus of elasticity (MoE) and
compressive strength (CS) values of each briquette, a
Tensile Strength Tester Sinowon / 19814 was used.

3. 2. Calorific Value and Proximate Analysis
The calorific value and proximate analysis of briquettes
are measured after measuring the physical properties.
Measurement of the calorific value of briquettes was
carried out using a Digital Bomb Calorimeter C2000
(IKA®-Werke GmbH & Co. KG, Germany), and
proximate analysis of briquettes was carried out based on
ASTM-D7582 standards using Equations 4 to 7:

MC (%) = “=2 x 100 @)
where MC is moisture content, W is mass of test
specimen used (g), and B is mass of test specimen after
drying in moisture test (g).

F-6)
w

AC (%) = x 100 (5)

where AC is ash content, F is mass of crucible and ash
residue (g) and G is mass of empty crucible (g).

ve o) =E2x 100 (6)

where VC is volatile content, C is mass of test specimen
after heating in volatile matter test (g).
FC (%) =100— (M +A+V) )

where all values are on the same moisture reference base.

4. RESULT AND DISCUSSION

4. 1. Physical Properties  The physical condition of
the four briquettes that have been dried can be seen in
Figure 2, where the diameter of the briquettes does not
have a significant difference. The percentage change in
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volume of each briquette that has undergone compression
can be seen in Table 2, between 41.67%-48.54%. There
is a significant difference in briquettes without added
plastic. This may occur because the bonds between
particles are more homogeneous than other briquettes
that have added plastic, thus causing changes in the
volume of the briquettes to be greater than other
briquettes.

(b)

(d)
Figure 2. Briquette of (a) PS, (b) PS- LDPE, (c) PS-PP and
(d) PS-Biodegradable

TABLE 2. Physical properties of briguette

PS-

PS PS-LDPE PS-PP Biodegradable

Physical properties

Volume change (%) 4854 4168 41.96 41.67
Dimensional

Stability (%) 99.94 9846  99.03 96.53
Density (kg/m°) 93541 870.83 850.18 835.62

Furthermore, compared with research conducted by
Mainkaew et al. (40), briquettes made from elephant
dung had a larger volume change percentage value,
namely 79%. This may occur due to differences in the
properties of the raw material for making briguettes
between peanut shells and elephant dung, such as the
mechanical properties of the raw material, moisture
content, chemical structure and morphology, briquette
formation process, temperature and pressure processes,
as well as additives and additional materials, such as
plastic and the type of adhesive used.

The dimensional stability value for each briquette did
not differ significantly between 96.53%-99.94%. This is
also not much different from research conducted by
Mainkaew et al. (40), where briquettes made from
elephant dung had a dimensional stability value of 95%.
Furthermore, the density values for the four briquettes are
between 835.62 kg/m® - 935.41 kg/m®. This shows that
briquettes can be accepted as fuel because they are within
the range of acceptable briquette density values of 600
kg/m® - 1.300 kg/m? (42).

The results of measuring the elastic modulus and
compressive strength of the briquettes were obtained
through measurements using a Tensile Strength Tester
Sinowon/ 19814, which ultimately produced a stress
versus strain curve, as shown in Figure 3.

Every object can change its shape when subjected to
force. Some objects can revert to their original shape
when the applied force is removed, while others may
undergo deformation when specific forces are applied.
Elasticity describes the properties of an object
experiencing temporary deformation. An object is
considered perfectly elastic if it returns to its original
shape after the force causing its deformation is removed.
The modulus of elasticity can be used to measure an
object's elasticity.

TABLE 3. Modulus of elasticity (MoE) and Compressive
Strength (CS) of briquette

Sample MoE (MPa) CS (MPa)
PS 10 3.71
PS-LDPE 9 2.02
PS-PP 10 3.60
PS-Biodegradable 20 4.45
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Figure 3. Stress and strain curves of (a) PS, (b) PS-LDPE,
(c) PS-PP and (d) PS-Biodegradable briquette

As summarized in Table 3, the elastic modulus value
of briquettes is between 9 MPa — 20 MPa, where the
highest elastic modulus value of briquettes is produced

from briquettes with the addition of biodegradable
plastic. This aligns with the statement [25], which states
that biodegradable plastic has good mechanical
properties. It is very good that it can increase the elastic
modulus value of the briquettes.

In compression tests, ultimate strength describes the
maximum stress value that an object can withstand before
breaking. Ultimate strength is determined from the
relationship between stress and strain. Ultimate strength
is obtained from the highest point of the stress versus
strain curve.

From Figure 3, it can be seen that the four curves have
a similar shape, which describes the curve of a perfectly
brittle material, which has a yield strength value equal to
compressive strength and fracture, which results in the
compressive strength value being taken from the highest
end of the curve.

As stated in Table 3, the compressive strength value
of briquettes is between 2.02 MPa — 4.45 MPa, where the
highest compressive strength value is produced from
briquettes with the addition of biodegradable plastic. This
result confirms the highest elastic modulus value, which
is also produced by briquettes with the addition of
biodegradable plastic so that it is in line with the reported
data [25] which states that biodegradable plastic has very
good mechanical properties so that it can increase the
compressive strength value of briquettes.

4. 2. Calorific Value and Proximate Analysis
Figure 4 in this study shows that the calorific value of
briquettes with the addition of PP plastic is higher than
that of other briquettes. The calorific value of the
briquettes produced in this study is 6017 cal/g — 6185
cal/g. Based on the calorific value of plastic materials, PP
plastic has a more excellent calorific value, namely 46.4
MJ/kg or equivalent to 11082 cal/g (43) when compared
to other types of plastic, including LDPE plastic, which
has a calorific value of 4.67 MJ/kg or equivalent with
10674 cal/g (44). This is also in line with research
conducted by Widayani et al. (45) on briquettes made
from palm oil shell waste, which were added with PP and
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Figure 4. Calorific value of briquette
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PE plastic, where briquettes that added PP plastic had a
more excellent calorific value, namely 6616 callg
compared to briquettes that added PE plastic. Namely
6482 cal/g. However, when compared to the calorific
value produced in this study, the calorific value of
briquettes made from palm oil shells with added plastic
by Widayani et al. (45) has a more excellent calorific
value than the calorific value of briquettes made from
peanut shells with added plastic in this study.

However, when compared with a calorific value of
sawdust and PP plastic, peanut shells combined with PP
plastic exhibit a higher calorific value. Briquettes made
from sawdust and PP plastic have been reported to fall
within 20.27 MJ/kg — 21.99 MJ/kg (equivalent to
4841.40 cal/g to 5252.22 cal/g). Similarly, compared to
the calorific value of sawdust and LLDPE plastic, peanut
shells combined with LLDPE plastic demonstrate a
higher calorific value. The calorific value of briquettes
made from sawdust and LLDPE plastic is reported to be
in the range of 20.67 MJ/kg — 22.33 MJ/kg (equivalent to
4936.94 cal/g — 5333.42 cal/g) (31).

The lower the moisture content, the better the quality
of a briquette. Figure 5 shows the moisture content values
in the research, namely between 7.71% - 8.04%, where
the lowest moisture content was produced from peanut
shell briquettes with the addition of LDPE plastic, and
the highest moisture content was produced by briquettes
made from peanut shells without the addition of plastic.

LDPE and PP are two plastic types with covalent
bonds consisting mostly of carbon and hydrogen atoms.
This chemical structure makes it non-polar. Because of
their non-polar nature, LDPE and PP do not tend to
interact with water because water, as a polar molecule, is
more likely to interact with materials with a polar charge.
Because there are no significant polar interactions
between water molecules and LDPE or PP, they tend not
to absorb water. Meanwhile, biodegradable plastics can
have polar or non-polar properties depending on the basic
materials used. In this research, the biodegradable plastic
used came from the Yogya local market in Bandung,
Indonesia.

Maisture Confent {%)
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Figure 5. Moisture content of briquette

Based on the plastic properties above, this research
proves that peanut shell briquettes without added plastic
have the greatest moisture content because they have the
potential to absorb more water than briquettes with added
plastic, which cannot absorb water.

Figure 6 shows that the ash content value of briquette
is in the range of 4.01% - 4.30%, where the lowest
briquette ash content value is produced from peanut shell
briquettes with the addition of biodegradable plastic and
the highest briquette ash content value was produced by
briquettes made from peanut shells without the addition
of plastic.

Compared to the ash content value briquette of
elephant grass charcoal (EGC) and PET plastic, the ash
content value briquette of peanut shells, LDPE, PP and
biodegradable plastics is lower. The ash content value of
briquettes made from elephant grass charcoal (EGC) and
PET plastic is reported to be in the range of 12.38% —
13.44%, as well as the ash content value of elephant grass
charcoal (EGC) and HDPE plastic, the ash content value
of peanut shells and plastic LDPE, PP and biodegradable
are also lower. The ash content value of briquettes made
from elephant grass charcoal (EGC) and HDPE plastic is
reported to be in the range of 13.04% — 14.36% (33). This
difference in value occurs due to differences in the raw
materials for making briquettes, which have different
properties such as mechanical and chemical properties,
as well as additives and additional materials such as
plastic and the type of adhesive used.

In this research, it was found that the addition of
plastic affected the amount of ash content in the
briquettes. Briquettes with added plastic have less ash
content than briquettes without added plastic.

LDPE and PP are conventional plastics with volatile
components, especially when heated or exposed to high
temperatures. However, most LDPE and PP plastics tend
to have relatively low volatile content compared to
biodegradable plastics. This is because LDPE and PP
generally consist of long polymer chains with few
functional groups, which tend to produce few volatile
components. Meanwhile, biodegradable plastics tend to

253 Pa.LOPE PSP PO.Biodagradabi
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Figure 6. Ash content of briquette
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have a higher volatile content, especially those made
from organic materials such as starch, cellulose, or PHA
(polyhydroxyalkanoates). This is because the organic
components in biodegradable plastics can decompose or
evaporate at lower temperatures, causing a more
significant release of volatile components.

Based on the volatile plastic components above, it
was proven in this study that briquettes with the addition
of biodegradable plastic produced the highest volatile
content values compared to other briquettes.

Figure 7 shows that the volatile content value of
briquettes is in the range of 15.71% - 17.48%, where the
lowest volatile content value of briquettes is produced
from peanut shell briquettes with the addition of PP
plastic and the highest volatile content value of briquettes
is obtained from the addition of biodegradable plastic.

Compared to the volatile content value of elephant
grass charcoal (EGC) and PET plastic, the volatile
content value of peanut shells and LDPE, PP and
biodegradable plastics is lower. The volatile content
value of briquettes made from elephant grass charcoal
(EGC) and PET plastic is reported to be in the range of
24.94% - 28.02%, as well as the volatile content value of
elephant grass charcoal (EGC) and HDPE plastic, the
volatile content value of peanut shells and plastic LDPE,
PP and biodegradable are also lower. The volatile content
value of briquettes made from elephant grass charcoal
(EGC) and HDPE plastic is reported to be in the range of
21.55% — 27.63% (33). This difference in value occurs
due to differences in the raw materials for making
briquettes, which have different properties such as
mechanical and chemical properties, as well as additives
and additional materials such as plastic and the type of
adhesive used.

LDPE and PP are conventional types of plastic that
consist of long carbon and hydrogen polymer chains.
LDPE and PP are polyolefins made from ethylene
monomers (C,H.) for LDPE and propylene (CsHs) for

Volable Cortant (%)
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Figure 7. Volatile content of briquette

PP. Because their chemical composition is dominated by
carbon and hydrogen, LDPE and PP plastics have
significant fixed carbon content. Meanwhile, in
biodegradable plastics, the fixed content in the plastic
depends on the basic materials used in its manufacture.
Biodegradable plastics are made from organic materials
such as starch, cellulose, or polyhydroxyalkanoates
(PHAs), consisting of various proportions of carbon,
hydrogen, and oxygen. However, LDPE and PP plastics
generally have a greater fixed carbon content than
biodegradable plastics.

Based on the chemical structure of the three plastics
above, it was proven in this study that briquettes with the
addition of PP plastic produced the highest fixed carbon
value compared to other briquettes.

Figure 8 shows that the fixed carbon value of
briquettes is in the range of 78.50% - 80.25%, where the
lowest fixed carbon briquette value is produced from
peanut shell briquettes with the addition of biodegradable
plastic and the highest fixed carbon briquette value is
obtained from the addition of PP plastic.

Compared to the fixed carbon value of elephant grass
charcoal (EGC) and PET plastic, the fixed carbon value
of peanut shells and LDPE, PP and biodegradable
plastics is higher. The volatile content value of briquettes
made from elephant grass charcoal (EGC) and PET
plastic is reported to be in the range of 59.60% — 62.03%,
as well as the fixed carbon value of elephant grass
charcoal (EGC) and HDPE plastic, the fixed carbon value
of peanut shells and plastic LDPE, PP and biodegradable
are also higher. The fixed carbon value of briquettes
made from elephant grass charcoal (EGC) and HDPE
plastic is reported to be in the range of 58.40% — 65.41%
(33). This difference in value occurs due to differences in
the raw materials for making briquettes, which have
different properties such as mechanical and chemical
properties, as well as additives and additional materials
such as plastic and the type of adhesive used.
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Figure 8. Fixed carbon of briquette
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5. CONCLUSION

In this research, it can be concluded that based on its
physical properties, peanut shell briquettes with the
addition of biodegradable plastic can increase the
mechanical properties of the briquettes in the form of
modulus of elasticity and compressive strength.

The calorific value of briquettes is 6017 cal/g - 6185
cal/g, where the highest calorific value of briquettes is
obtained from the addition of PP plastic. The moisture
content value of briquettes is 7.71% - 8.04%, where the
lowest briquette moisture content value is produced from
peanut shell briquettes with the addition of LDPE plastic.
The ash content value of briquette is in the range of
4.01% - 4.30%, where the lowest briquette ash content
value is produced from peanut shell briquettes with the
addition of biodegradable plastic. The volatile content
value of briquettes is 15.71% - 17.48%, where the lowest
volatile content value of briquettes is produced from
peanut shell briquettes with the addition of PP plastic.
The fixed carbon value of briquettes is 78.50% - 80.25%,
where the highest fixed carbon briquette value is obtained
from the addition of PP plastic.

6. ACKNOWLEDGEMENT

The authors express gratitude to LPPM Universitas
Trisakti, Jakarta, Indonesia, for supporting the work via
the PUF (2023) research fund. The authors also express
gratitude to Faculty of Mathematics and Natural Sciences
ITB for permission to use the Tensile Strength Tester
Sinowon / 19814 and Digital Bomb Calorimeter C2000
(IKA®-Werke GmbH & Co. KG, Germany) instruments.

7. REFERENCES

1. GanQ, XuJ, Peng S, Yan F, Wang R, Cai G. Effects of heating
temperature on pore structure evolution of briquette coals. Fuel.
2021;296:120651. 10.1016/j.fuel.2021.120651

2. Celestino JMT, Lating PO, Nabuuma B, Yiga VA. Effects of clay,
gum Arabic and hybrid binders on the properties of rice and
coffee  HUSK  briquettes.  Results in  Engineering.
2023;20:101488. 10.1016/j.rineng.2023.101488

3. Abbasi M, Sharafi Miyab M, Tousi B, Gharehpetian GB. Using
dynamic thermal rating and energy storage systems technologies
simultaneously for optimal integration and utilization of
renewable energy sources. International Journal of Engineering,
Transactions A: Basics. 2020;33(1):92-104.
10.5829/ije.2020.33.01a.11

4. Tiara T, Agustina T, Faizal M. The effect of air fuel ratio and
temperature on syngas composition and calorific value produced
from downdraft gasifier of rubber wood-coal mixture.
International Journal of Engineering, Transactions C: Aspects.
2018;31(9):1480-6. 10.5829/ije.2018.31.09¢.02

5. Adji RB, Rahman RA. Increasing the feasibility and storage
property of cellulose-based biomass by forming shape-stabilized
briquette with hydrophobic compound. Case Studies in Chemical

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

and Environmental
10.1016/j.cscee.2023.100443

Chiang LE, Castro FA, Molina FA. Socioeconomic and
environmental benefits of substituting firewood with charcoal
briquettes produced from biomass residues in the Forestry Belt in
Chile. Energy for Sustainable Development. 2023;77:101341.
10.1016/j.esd.2023.101341

Nugraheni RD, Syafira NN, Setyorini DA, Koesmawardani WT,
Suliestyah S, Nuryana SD, editors. Physical and combustion
properties of solid fuel briquettes made of plastic waste as a green
energy alternative. AIP Conference Proceedings; 2023: AIP
Publishing. 10.1063/5.0120211

Bamisaye A, Ige AR, Adegoke KA, Adegoke IA, Bamidele MO,
Adeleke O, et al. H2SO4-treated and raw watermelon waste bio-
briquettes: Comparative, eco-friendly and machine learning
studies. Fuel. 2024;358:129936. 10.1016/j.fuel.2023.129936

Amrullah A, Syarief A, Saifudin M. Combustion behavior of fuel
briquettes made from ulin wood and gelam wood residues.
International Journal of Engineering. 2020;33(11):2365-71.
10.5829/ije.2020.33.11b.27

Favero A, Daigneault A, Sohngen B. Forests: Carbon
sequestration, biomass energy, or both? Science advances.
2020;6(13):eaay6792. 10.1126/sciadv.aay6792

Yustanti E, Muharman A, Mursito AT. The effect of wood tar and
molasses composition on calorific value and compressive strength
in bio-coke briquetting. International Journal of Renewable
Energy Development. 2022;11(3):600-7.
10.14710/ijred.2022.39298

Dalimunthe YK, Kasmungin S, Sugiarto E, Sugiarti L, Lagrama
A. Making briquettes from waste of coconut shell and peanut
shell. Indonesian Journal of Urban and Environmental
Technology. 2021:196-209.
10.25105/urbanenvirotech.v4i2.7417.x

Saputra B, Tambunan KGA, Suri IF, Febryano IG, Iswandaru D,
Hidayat W. Effects of torrefaction temperature on the
characteristics of betung (Dendrocalamus asper) bamboo pellets.
Jurnal  Teknik Pertanian Lampung. 2022;11(2):339-53.
10.23960/jtep-1.v11i2.339-353

Hazbehiean M, Mokhtarian N, Hallajisani A. Converting the
cigarette butts into valuable products using the pyrolysis process.
Global Journal of Environmental Science and Management.
2022;8(1):133-50. 10.22034/gjesm.2022.01.10

Samimi M, Mansouri E. Efficiency evaluation of Falcaria vulgaris
biomass in Co (ll) uptake from aquatic environments:
characteristics, kinetics and optimization of operational variables.
International Journal of Phytoremediation. 2024;26(4):493-503.
10.1080/15226514.2023.2250462

Dhanasekar S, Sathyanathan R. Bioenergy potential of Chlorella
vulgaris under the influence of different light conditions in a
bubble column photobioreactor. Global Journal of Environmental
Science and Management. 2023;9(4):789-804.
10.22035/gjesm.2023.04.09

Rhofita El, Rachmat R, Meyer M, Montastruc L. Mapping
analysis of biomass residue valorization as the future green
energy generation in Indonesia. Journal of Cleaner Production.
2022;354:131667. 10.1016/j.jclepro.2022.131667

Samimi M, Shahriari-Moghadam M. Isolation and identification
of Delftia lacustris Strain-MS3 as a novel and efficient adsorbent
for lead biosorption: Kinetics and thermodynamic studies,
optimization of operating variables. Biochemical Engineering
Journal. 2021;173:108091. 10.1016/j.bej.2021.108091

Samimi M, Shahriari-Moghadam M. The Lantana camara L. stem
biomass as an inexpensive and efficient biosorbent for the
adsorptive removal of malachite green from aquatic
environments: kinetics, equilibrium and thermodynamic studies.

Engineering. 2023;8:100443.



20.

21

22.

23.

24.

25.

26.

217.

28.

29.

30.

3L

32.

Y. K. Dalimunthe et al. / IJE TRANSACTIONS A: Basics

International Journal of Phytoremediation. 2023;25(10):1328-36.
10.1080/15226514.2022.2156978

Gielen D, Boshell F, Saygin D, Bazilian MD, Wagner N, Gorini
R. The role of renewable energy in the global energy
transformation. Energy strategy reviews. 2019;24:38-50.
10.1016/j.esr.2019.01.006

Statistik BP. Statistik Indonesia 2018. Jakarta: Badan Pusat
Statistik. 2018.

TRISNAWATI EW, PRAMONO E, SURYANTI V, editors.
Isolation of microcellulose from peanut shell (Arachis hypogaea)
and its potential application. Prosiding Seminar Nasional
Masyarakat Biodiversitas Indonesia; 2023.
10.13057/psnmbi/m090121

Lestari P, Trihadiningrum Y, Firdaus M, Warmadewanthi I,
editors. Microplastic pollution in Surabaya river water and
aquatic biota, Indonesia. IOP conference series: materials science
and engineering; 2021: I1OP Publishing. 10.1088/1757-
899X/1143/1/012054

Sharma B, Shekhar S, Sharma S, Jain P. The paradigm in
conversion of plastic waste into value added materials. Cleaner
Engineering and Technology. 2021;4:100254.
10.1016/j.clet.2021.100254

Vassallo E, Pedroni M, Aloisio M, Pietralunga SM, Donnini R,
Saitta F, et al. Plasma Treatment of Different Biodegradable
Polymers: A Method to Enhance Wettability and Adhesion
Properties for Use in Industrial Packaging. Plasma. 2024;7(1):91-
105. 10.3390/plasma7010007

Hanaffi Mohd Fuad MA, Faizal HM, Rahman MRA, Latiff Z.
Torrefaction of densified empty fruit bunches with addition of
plastics waste. Biofuels. 2020;11(4):491-501.
10.1080/17597269.2018.1457312

Emadi B, Iroba KL, Tabil LG. Effect of polymer plastic binder on
mechanical, storage and combustion characteristics of torrefied
and pelletized herbaceous biomass. Applied Energy.
2017;198:312-9. 10.1016/j.apenergy. 2016.12.027

Guo S, Liu L, Zhao D, Zhao C, Li X, Li G. Optimization of
briquette fuels by co-torrefaction of residual biomass and plastic
waste using response surface methodology. Molecules.
2023;28(6):2568. 10.3390/ molecules28062568

Basir A, editor Manufacture of LDPE Plastic waste briquettes a
Mixed Pine Needles and Clay with various compositions as
alternative  fuels. IOP  Conference Series: Earth and
Environmental Science; 2022: IOP Publishing. 10.1088/1755-
1315/1083/1/012009

Harussani M, Sapuan S, Rashid U, Khalina A. Development and
characterization of polypropylene waste from personal protective

equipment (PPE)-derived char-filled sugar palm starch
biocomposite  briquettes.  Polymers.  2021;13(11):1707.
10.3390/polym13111707

Song B, Cooke-Willis M, Theobald B, Hall P. Producing a high
heating value and weather resistant solid fuel via briquetting of
blended wood residues and  thermoplastics.  Fuel.
2021;283:119263. 10.1016/j.fuel.2020.119263

Gwenzi W, Ncube RS, Rukuni T. Development, properties and
potential applications of high-energy fuel briquettes incorporating
coal dust, biowastes and post-consumer plastics. SN Applied
Sciences. 2020;2(6):1006. 10.1007/s42452-020-2799-8

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Vol. 38, No. 01, (January 2025) 54-64 63

Vieira SMdM, Knop MdC, Mesquita PdL, Baston EP, Naves FL,
Oliveira LFCd, et al. Physicochemical properties of a solid fuel
from biomass of elephant grass charcoal (Pennisetum Purpureum
Schum.) and recyclable pet and HDPE. Materials Research.
2020;23(4):€20190350. 10.1590/1980-5373-MR-2019-0350

Suwinarti W, Amirta R, editors. Production of high-calorie
energy briquettes from bark waste, plastic and oil. IOP
Conference Series: Earth and Environmental Science; 2018: IOP
Publishing. 10.1088/1755-1315/144/1/012034

Hariyanto S, Usman MN, Citrasari N, editors. Briquettes of rice
husk, polyethylene terephthalate (PET), and dried leaves as
implementation of wastes recycling. AIP Conference
Proceedings; 2017: AIP Publishing. 10.1063/1.4985404

Nwabue F, Unah U, Itumoh E. Production and characterization of
smokeless bio-coal briquettes incorporating plastic waste
materials. Environmental Technology & Innovation. 2017;8:233-
45.10.1016/j.eti.2017.02.008

Garrido MA, Conesa JA, Garcia MD. Characterization and
production of fuel briquettes made from biomass and plastic
wastes. Energies. 2017;10(7):850. 10.3390/en10070850

Song B, Hall P. Densification of biomass and waste plastic blends
as a solid fuel: hazards, advantages, and perspectives. Frontiers in
Energy Research. 2020;8:58. 10.3389/fenrg.2020.00058

Rudiyanto B, Ulma Z, Prasetyo DA, Piluharto B. Utilization of
cassava peel (Manihot utilissima) waste as an adhesive in the
manufacture of coconut shell (Cocos nucifera) charcoal
briquettes. International journal of Renewable Engineering
Development. 2023. 10.14710/ijred.2023.48432

Mainkaew A, Kaewluan S, Pattiya A, Jansri SN. The
characteristics and emissions of low-pressure densified torrefied
elephant dung fuel briquette. International Journal of Renewable
Energy Development. 2023;12(4). 10.14710/ijred.2023.53986

Jiao W, Tabil L, Xin M, Song Y, Chi B, Wu L, et al. Optimization
of process variables for briquetting of biochar from corn stover.
BioResources. 2020;15(3):6811. 10.15376/biores.15.3.6811-
6825

Ramirez-Ramirez  MA, Carrillo-Parra A, Ruiz-Aquino F,
Hernandez-Solis JJ, Pintor-Ibarra LF, Gonzélez-Ortega N, et al.
Evaluation of selected physical and thermal properties of
briquette hardwood biomass biofuel. BioEnergy Research.
2022;15(3):1407-14. 10.1007/s12155-022-10391-8

Islami AP, Sutrisno S, Heriyanti H. Pirolisis sampah plastik jenis
polipropilena (PP) menjadi bahan bakar cair-premium-like. JC-T
(Journal Cis-Trans): Jurnal Kimia dan Terapannya. 2019;3(2):1-
6. 10.17977/um0260v3i22019p001

Tantika F, Lasman AN, Maulana E. Analisis Konversi Lmbah
Plastik LDPE (Low Density Polyethylen) Dengan Metode Pirolis
Menjadi Bahan Bakar Alternatif. Teknobiz: Jurnal IImiah
Program Studi Magister Teknik Mesin. 2021;11(2):75-9.
10.35814/teknobiz.v11i2.2461

Gusnia Y, Aditya ID. Calorific Values and Mechanical
Compression Property of Briquettes Made of Palm Shell with
Plastic Addition. Philippine Journal of Science. 2023;152(5).
10.56899/152.05.23



64 Y. K. Dalimunthe et al. / IJE TRANSACTIONS A: Basics Vol. 38, No. 01, (January 2025) 54-64

COPYRIGHTS

©2025 The author(s). This is an open access article distributed under the terms of the Creative Commons @ ®
Attribution (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as long

as the original authors and source are cited. No permission is required from the authors or the publishers.

Persian Abstract

oLSa

Gla St g 3 gdome D3 gr o 53 igls |y S e (ST il 5 Lpd o L 50 4 sl 53 (St sla s o(PS) es plal 4y ul*-l«’
oS I b sl 0353 3l S nl sl b ol 8L G ol s sl S0 (550 pbie JLs s bs Gk aan 4 350 e Sl e A
bls O i S 13 s 350 Gl 0l 53 fed ol iy Sl Sleds b sl &S & s o 58 s Szt S(PP) s L (LDPE)
sl aulp Jsb s 15 ol 5,0 oS15 Sl s el AT s O gty o3l b iy e s Vo oS1 5 SLaS 5wl ey Sl ealin
Gkl 38 o S B 5 e 5 g3l o3 Usb 53 b 0y CkS e BB b 6 S Jasd 5 sl LS 5130 bl AL b oS 0
CSp b amlie 3 JSKLe £.80 5 JISLLKe Yo b &S0 (6oL Caoslie 5 etV Jsike (5530 ol iy g 50 o3 Smadly L3553 48 5ls OLES
e 0S4 oS ol el s 0.5 53 (5 IS WA Ol 0 PP Kby 035381 5l aadllas ol 5 b S8 ol G5l i 358 0 Stdly 05 sla
355580 31013 Ol 28 oy 8/0) by o 55 G 3 Sedly 035331 51 2SOl s o 508 5 Ao 3 VIV L LDPE (ol 05331 51 cosby Ol o 2eS
el s 4 o3 A YO Ul s PP Sty 035331 51 i op S Olie o2 VOV Ol 4 PP (Stadll el s




& (= mail.google. i VIJE NGPnrZJLRBSE

M Gmail Q uE X 3= °
« B O B 8 0 @ D Bofd ¢ >
&/ Compose i
International Journal of Engil ing cedi 1 et L bscribe FriJan26,1033PM ¢ & i
{hbox 20 1 ma, i i, harin, winik_d. mi i 2. alagrama, office

=]

1 Starred Manuscript ID: DE-2401-8088

@ Snoozed

Manuscript Title: Effect of Adding LDPE, PP and Biodegradable Plastic Waste on the Physical and Chemical Properties of Peanut Shall Waste
B Sent Briquettes

(b]

v

Drafts 7

Authors: Yusraida Khalrani Daimunthe, Ustiana Satiawati, Harln Widiyatni, Wiwik Dahani, Michelle Andini Rahman, Sherly Siivana Nursyam, Alyssa Lagrama
More

Dear Respectful author Prol/ Dr. Ms. Yusraida Khairani Dalimunthe

Labels +
1 wish to acknowledge recelving of the above mentioned manuscript.
Tt should be noted that the manuscript will be reviewed for possible in Journal of
Please be sure that the submitted manuscript has not been published previously and will not be submitted elsewhere prior to our decision,
Our editorlal decision will be brought to yeur attention once the paper has been reviewed due the referees censideration.
1 wish to take this opportunity to thank you for sharing your work with us,
Truly yours,
Executive Editor of Journal of
e (% mail.google. JE[F DXcgXitzttzcW he g &L @
= M Gmall Q e x s 4> @
€« ® 0@ 8 0 & B8 D : Bold ¢ >
$ &/ Compose
Mail i
o O wnbor - Manuscript Needs Major Revision (#IJE-2401-8088 (R1)) (Sl wotex « b~ T e}
Chat fr Starred ional Journal of Engineering <ediorai@e-mallsnawstinets  Unsubseribe B Mac 343PM  fy @ §
tame harin, fsti awati, wiwik_d, i alagrama =
o] @ Sncozed
Meet
P Sent Manuscript 1D; 1IE-2401-5088
0 Orafts ™
v More Manuscript Title: Effect of Adding LOPE, PP and Biodegradable Plastic Waste on the Physical and Chemical Properties of Peanut Shell Waste
Briquettes
Labels + Authors: Yusraida Khalrani Dalimunthe, Uistiana Satiawatl, Harin Widiyatnl, Wiwik Dahani, Michelle Andini Rahman, Sherly Silvana Nursyam, Alyssa Lagrama
Dear Respectful Author Ms, Yusraida Khairani Dalimunthe
Your manuscript required major revisions. In this case we normaily treat it as for However, 25 «editorial errors have pointes
out by the the Journal of editor belleves that the manuscript could be rectified and prepare for possible publication, We
required itemized answer and rebuttal letter to respond all specified A marked or 0 ipt s required to abserve any chances and

revision made by the respectful suthor,
Please let us know your views and respond in this regard and in the case of positive response, reply us within 7 days time.
Truly yours,

Editorial Office of Journal of




fo o E'e 1

M Gmail

S

Compose

Inbox 420
Starred

Snoozed

sent

Drafts a1

OVexraa

Labels +

M Gmail

/ Compose

& Inbox 420
% Stared

® Sncozed

B Sent

D Drafts 9
v More

Labels +

Q uE

«

Q LE

&«

X
1
©

® O ® 8 0 & D 20f11 < >

1. Graphical abstract ls compuisory.

2. DO for all raferances are required,

3. Cite recent published papers including NE's published articles,
4. Use ME;s recent template, fotlow naw format as well

Reviewers Recommendation
Reviewer 1:
Reviewer Comenent For Author:

1- Writing an abstract for a scientific paper involves summarizing the key points of your research In a concise and informative manner. Briafly explain the background or
significance of the study and state the research question or objective, Describa the methods of approach used in tha study. Include information about the study design,
participants or subjects, data collection prooedures, and any stalistical analyses performed, Highiight the: most important outcormes or discoverles, inchading any
significant deta, lrends, or patterns that emerged from your analysis and conclude with a brief statement summarizing the overa¥ significance of your research and s
potential impact.

In your abstract, the detalled procedure invoiving the mixing of peanut shell charcoal pawder with three types of plastic, sach in specilic ratios, 8s well a5 the setting of
prassing prassure, partide size, plastic chopping size, and starch binder usage, is unnacessary. These tachnical detals should be elaborated upon in the "Materials and
Mothods™ saction of tha papar.

2- In the intraduction section, only ane relevant paper was referenced. [deally, this section should encompess aevud key companents, Incuding prwdno background
information, identifying the research problem or guestion, outlining the study's scope and
overview or roadmap of the paper's structure.

3-Tha study doas not address the 91 nature of the plasti . While it mantions that the plastics are chopped inlo pleces maasuring 0.5 x 0.5 cm, it
doas not specify whether thor thickness is uniform or what the actual thickness is.

4- Moisture contanl is typically conskiernd a physical proparty rather than a chemical property,

5- To conduct an investigation inte three brigueties made with different types of waste plastic, it is essental to compare them with a briquette that dees not contain any
of these plastics, sarving as the baseline sample.

6 Why was 4% wasle plastic (0.8 grams of plastic per 20 grams of peanct shall charcoal powder) chosen? It is evidant that the proparties of briqueties depsnd on the
characlernstics of thair ingredients. such as density. moisture content, and 50 on.

X # ° @ & i 4= @
m 0 ® 5 @ & o i BN <
7- Given that LDPE and PP are non-polar plastics, it is evident that they do nat absord mosture and therefore have no impact on moisture content.
8~ It is advisable 1o interpret the results by & the chemical f the: (8t least starch, LDPE, PP and biodegradable plastic
Manuscript Evaluation Form:
https-i/www fig.irfauthor? _au=oZ8XpBayBeiohBuBlantZe bKudNmSGVETpmyphDoCubAUXe1vEN Z0LPRyE
Reviewer 2

Reviewer Comment For Author,

Dear Editor-in-Chief of Intemational Jounal of Engineering (IJE)

The manuscript deals with the effect of adding low density polyethyiene (LDPE), (PP) and bi Pl on the physical and chemical
propertios of peanut shell waste briquettes, Authors have studied modulus of elastally, compressive sirength, calorfic value, moisture content, ash content, volatile
content and deficient fixed carton. The is that the needs revisions, as suggested below:

1-In the Absiract section, LOPE and PP, must be written in full names for the first time.

2-In the Abstract secton: Pl * instead of plastics”,

3-In the section 2. 1. Preparation of Raw Materiais: The LOPE and PP used in the research were from which any piastic

should be mentioned n detail.

4-In the section 2, 2. Carbonization and Preparation of Modures: Add the weight of LOPE, PP and biodegradable plastic used to pup:- briquetios.

& In the saction 3, 1. Physical Properbes: "Physical properties were calculated using equabons {1)-(3)." instead of "Physical were g equations
(1))~

6 Adid the reference used for equaticn 2.

7- Equation 4 is not in with the formula used to the of moisture content, In Equation 4, W1 shouid be the difference between

the inttial weight and the final weight afier drying (Total weight loss in the oven).

& In the section 3. 2. Chemical Properties: please mention the standard method of tests used to determine ash content. volatile content and fixed carbon.

9 The data should bae presented either n the form of a table or in the form of 3 figure. The data of Tabie 3 is repeated i Figuras 4 and 5. Either Table 3 or Figure 4 and
5 should be deleted.

10- Ignition ime and flame rate are two important parameters in briquettes, Why cid the authors not study these parameters?

11- Please arrange all references based on journal formal as some of the references dont meet journal requirement. Also, the reference numbers in the text should be
placed In square brackels.

Manuscript Evaluation Form
irfauthor? _au=0BayGo8 HYICBCRoubBRARPXWES.GZCOb 2 4dPfiX17qXx4K LPwIMIWHYo

4> Q



&

JWJWKPJLFFCIHTDGIRXW D10 &% @ ¢
= M Gmail Q e X ° 4> @
1
PIOMWO €« @B 0 ® 8 0 @ 8 D i weln ¢ >
Mail
Acknowledgement of Revision (#1JE-2401-8088 (R1)) Skl oo = = ]
{m} B4 Inbox 420
Chat ¥ Starred Journal of Engil i mail sirawshnets  Unsubscribe Sat M9, 108AM & H
1o me, . harin, L wiwik_d, i 3, . alagrama, office
fa) @ Snoozed
Mest & S Manuscript ID: 1IE-2401-8088 (R1)
[) Drafts N Manuscript Title: Effect of Adding LDPE, PP and Biodegradable Plastic Waste on the Physical Properties, Calorific Value and Proximate Analysis of
Paanut Shell Waste Briquettes
v More
Authors: Yusraida Khairani Dalimunthe, Listiana Satiawati, Harin Widiyatnl, Wiwik Dahani, Michelle Andini Rahman, Sherly Silvana Nursyam, Alyssa Lagrama
Labels +
Date: 2024-01-26
Dear Respectful Author Prof./ Or. Ms. Yusraida Khairani Dalimunthe
Thank you for submitting the revised file of your to the Journal of
The Editorial Office will proceed on your manuscript and inform you In the earliest time.,
If there is anything eise, please do not hesitate to contact us.
Truly yours, vl
ging Directer of Journal of
P e (= mailgoogle JEF i QmH.JF O L@
= M Gmail Q NE x = B T '
" P Wold < >
® (s ¢ MmO E S O G 8 D i
ot Manuscript Needs Resubmission (#IJE-2401-8088 (R1)) @l o < I edu
a & Inbox ey | Journal of i i ilsinawebrets  Unsubseribe Apr2,2024 TITAM  fy & b
Chay ¥ Starred 10 1, yusrakiakhaican] v
a] @® Snoczed
Meet B Sent Manuscript 10: 1JE-2401-8088 (R1)
0O orafts e Manuscript Tithe! Effect of Adding LDPE, PP and Biodegradable Plastic Waste on the Physical Properties, Calorific Value and Proximate Analysis of
Peanut Shell Waste Briquettes
v More
Authors: Yusralda Khalranl Dalimunthe, Listiana Satiawati, Harin Widiyatni, Wiwlk Dahani, Michelle Andini Rahman, Sherly Silvana Nursyam, Alyssa Lagrama
Labels +
Dear Respectful Author Ms. Yusraida Knairani Dalimunthe,

Thank you very much for your interest in
for passible in the

your work in
farm.

Journal of Your pt recorded above cannot be

Therefore, we must suggest you to CAREFULLY revise your paper and resubmit it to the journal. To resubmit your
enter as "Author”, where you will find your manuscript title listed under *Manuscript needs to be resubmitted”.

log Into 1§e.ir/ and

Editor-in-Chief / Editor Nota:

Dear author

You have replied as response to reviewers; while 1 am unable to see any changes on your revised paper, Please apply all changes with highlights on your
revised manuscript for casy observation as final reviewer hes to evaluate your revision,



« e (:-, mall.google. JEfF ZXDWYTY 3 Q) CI = B O RRONY - |
= M Gmail Q uE X B ° 0O @& 5 <A=@
o N
@/MPW « B® O 8B 85 OO0 @ B D ot < >
Mail o
Acknowledgement of Revision (#1JE-2401-8088 (R1)) &kl ko « & B
B &  Inbox 230
A Journal of g lsnawebret>  Unsubscribe Tue ApE9, #26PM fr &
% Starred to me, [ wivik d, alagrams, office ~
o o = Manuscript ID: DE-2401-8088 (R1)
R B Sent
D Drafts 0 Manuscript Title: Effect of Adding LDPE, PP and Biodegradable Plastic Waste on the Physical Properties, Calorific Value and Proximate Analysis of
Peanut Shell Waste Briquettes
v More
Authors: Yusraida Khairani Dalimunthe, Listiana Satiawati, Marin Widiystni, Wiwik Dahani, Michelle Andini Rahman, Sherly Silvana Nursyam, Alyssa Lagrama
Labels +
Date: 2024-01-26
Dear Respectful Authoe Prof./ Dr. Ms. Yusralda Khairanl Dalimunthe
Tnank you for submitting the revised file of your to the Journal of
The Editonial Office will proceed on your manuscript and inform you in the earliest time.
1f there is anything eise, please do not hesitate to contact us.
Truly yours,
Executive Managing Director of Journal of
« = e (= mailgooge : oIHSviGedZRRop ) e 010 & @
= M Gmail Q uE X ® 4> @
“ H f a1
P compose ¢ ®m 6B & 0 @ 8 D Bofm < >
Mail
Manuscript Needs Major Revision (#lJE-2401-8088 (R2)) e
jm) & Inbox 420
Chint 1 Starred 0 International Journal of Engineering I.sinamts L ibo SLMay 4 907TPM Yy & i
o me, harin, wiwik_d an3, alagrama «
(a] @© Sncozed
Maet
B Sent Manuscript ID: UE-2401-8088 (R1)
[ Drafts 9
@ Manuscript Title: Effect of Adding LDPE, PP and Blodegradable Plastic Waste on the Physical Properties, Calorific Value and Proximate Analysis of
Paanut Shell Waste Briquettes
Labels i

Authors: Yusraida Khairani Dalimunthe, Listiana Satiawati, Harin Widiyatni, Wiwik Dahani, Michelle Andini Rahman, Sherly Silvana Nursyam, Alyssa Lagrama

Dear Respectful Author Ms. Yusraida Khairani Dalim unthe

Your manuscript required major revisions. In this case we normally treat it as for However, as edtorial errors have pointed
out by the the i Journal of editor believes that the manuscript could be rectfied and prepare for pessible publication. We
required itemized answer and rebuttal letter to respond all specified revi A marked or is required to observe any changes snd

revision made by the respectful suthor.
Ploase let us know your views and respond In this regard and in the case of positive response, reply us within 7 days time.,
Truly yours,

Editorinl Office of Journal of




(<] G; mail.google.

€ F2! T
= M Gmail Q e x F °
p,m €« ® 0B 8 0 @ @8 Do uoim < >
Mail
B & oo s Acknowledgement of Revision (#IJE-2401-8088 (R2)) (Eattish ioker « =
Chat % Starred tional Journal of Engineeri: itorinlge-mal ainaweb nets  Unsubseribe Fri May10,1009PM  y ¢}
to e, harin, imwat, winik_d, h alagrama, offics ~
[a) ® snoozed
Mest B Sent Manuscript [D: 1JE-2401-B088 (R2)
[ Drafts - Manuscript Title: Effect of Adding LDPE, PP and Biodegradable Plastic Waste on the Physical Properties, Calorific Value and Proximate Analysis of
v More Peanut Shell Waste Briquettes
L Authors: Yusraida Khairani Dalimunthe, Listiana Satiawati, Harin Widiyatnl, Wiwik Dahani, Michelle Andini Rahman, Sherly Sivana Nursyam, Alyssa Lagrama
abels +
Date: 2024-01-26
Dear Respectful Author Prof./ Dr. Ms. Yusraida Khairani Dalimunthe
Thank you for submitting the revised file of your to the Journal of
The Editorial Office will proceed on your manuscript and Infarm you In the earliest time,
If there is anything else, please da not hesitate to contact us.
Truly yours,
Executive Managing Director of Journal of
« @ (% mailgoogle. ch/LIE/FMfcg 6HzCTKDGWCnRnfIviP é) ¢ Do &0
= M Gmail Q LE x - 4> @
.‘P,m « B 0 B g 0 &@ 8 D i WefB ¢
Mail
- & e o Manuscript Needs Revision (#|JE-2401-8088 (R3)) (Etsiial (bar x =
Chat ¥ Starrad Journal of Engl 9 i fsinawebinets  Unsut Sun Moy 26.240AM ¢ &}
tome, harin, Kstianasatiowati, wiwik_d, . alagrama
[a] @© Snoozed
Moot
Ll Manuscript 1D} DJE-2401-8088 (R2)
[ Drafts 9
v M Manuscript Title: Effect of Adding LDPE, PP and Biodegradable Plastic Waste on the Physical Properties, Calorific Value and Proximate Analysis of
e Peanut Shell Waste Briquettes
Labels +

Authors: Yusraida Khairani Dalimunthe, Uistiana Satiawati, Harin Widiyatni, Wiwik Dahani, Michelle Andini Rahman, Sherly Silvana Nursyam, Alyssa Lagrama

Dear Respectful Author Prof./ Ms. Yusralda Khairani Dalimunthe

Evaluation process of the above menticned manuscript has been reviewed, The comments of the reviewer(s) are Included at the bottom of this letter.

The have but also suggest some revisions to your manuscript. Therefore, 1 invite you to respond to the reviewer(s)
comments and revise your manuscript within the period of defined time.

Because we are trying to facilitate timely publication of manuscripts submitted to journal, your revised manuscript should be upioaded as soon 2s possidle. A
marked oe highlighteg manuscript is required to observe any changes and revision made by the respectful author. If it is not passibie for you to submit your
revision in a reasonadle amount of time, we may have to consider your paper as a new submission.

Once again, thank you for submitting your manuscript to this journal and [ look forward Lo receiving your revision.




] (:-. mail. google.

g bH2CTKDgWCaRnLIveP
= M Gmail Q e X E s
2] & H nefNn ¢
@2 2 com ¢« B O F & 0 @ & D o
o l S
D g Inbox 420 Once again, thank you for submitting your manuscript to this joumal and 1 lock forward to receiving your revision.
Chat
¥r Starred THCS;
fa ® Snoozed
Meer B Sent Editonal Office of Journal of
0 orafts n Reviewers Recommendation:
v Mare Reviewer 1;
Reviewer Comment For Author:
Labels + Dear Editor-in-Chief of International Journal of Engineering (WE)
| checked the revised highlighted manuscnpt. The authors' response to the comment of ane of the reviewers is not comrect:
~ In the section 3, 2. Chemical Properties: The standard method mentioned by authors & in Indonesian. Please mention the standard method in English, Also, according
to the standard method wrilten by the authors, n equation 4, W1 is the amount of weight loss, Therefore, Equation 4 should be corrected according to the previcus
comment: *In Equation 4, W1 should be the difference between the inital weight and the final weight after drying (Total weight loss in the oven).”
Also, the cata In Figure 5 shoud be recaloulated and corrected.
Unsybsoribe
7 Vs N \
[ & Reply )( % Replysll [ ~ Forward |
€ c (: mail.google.com/mail/u/2/#search/IJE[FMicg2QVWnTCHNLRVKKCmRWCZmhchOV ﬁ) g 010 & 0
= M Gmail Q WE X = - O 8 5 b= @
« B8 0@ & O @ B D 2otHm ¢ >
o/ Compose *
Acknowledgement of Revision (#|JE-2401-8088 (R3)) @smal oo « & @
m] 2 Inbox 420
ional Journal of Engineerir melsinawebsiots b Mo May 27,226PM  fy 4§
Chat. g
¥ Starred @ toma, . harin wiwk_d, alagrama, office =
(a] @ Sncozed
- Manuscript 1D: 1JE-2401-8088 (R3)
o & Sent
[) Drafts n Manuscript Title: Effect of Adding LDPE, PP and Blodegradable Plastic Waste on the Physical Properties, Calorific Value and Proximate Analysis of
Peanut Shell Waste Briquettes
¥ More
Authors: Yusralde Khatrani Dalimunthe, Listiana Satfawatl, Harin Widiyatni, Wiwik Dahani, Michelle Andini Rahman, Sherly Siivana Nursyam, Alyssa Lagrama
Labels +

Date: 2024-01-26

Dear Respectful Author Prof./ Dr. Ms. Yusraida Khairani Dalimunthe

Thank you for submitting the revised fie of your to the Journal of
The Editorial Office will proceed on your manuscript and iaform you In the earfiest time.

1f there is anything else, please do not hesitate to cantact us

Teuly yours,

Executive

aging Director of Journal of




¢ c ( mail gosale if2 JE/FMIcgzQVRGDZS IwhbBWGMIGhDBKGHT ﬁ) e ND1IE L@
= M Gmail Q e X & e O ® 3 A=
. e i nefss ¢ >
@, « m 08B 8 0 & B D E
Mail
ional Journal of Engineering Lanswebnets  Unsubscrib Mon, JIL42TPM S 6§
(m} & Inbox 420 to ma. , hanin, wiwik_d, mi ahmand, ), slagrama v
eont ¥r Storred
Manuscript 1D: 1JE-2401-8088 (R3)
(@] ® snoozed
Mast B Sent Manuscript Title: Effect of Adding LDPE, PP and Biodegradable Plastic Waste on the Physical Properties, Calorific Value and Proximate Analysis of
Peanut Shell Waste Briquettes
) orafts 9
v More Authors: Yusraida Khairani Dalimunthe, Listiana Satiawati, Harin Widiyatni, Wiwik Dahani, Michelle Andini Rahman, Sherly Silvana Nursyam, Alyssa Lagrama
Labels + Dear respectful [E author Ms. Yusraida Khalreni Dalimunthe
This Is my great pleasure ta confirm that after technical and In-house the above has been finplized and accepted for
publication in 13E journal,

1JE's Editor in Chief shall contact you for the unmarked manuscript in the exact LE's template for the required steps to follow DE's format, in order to prepare
proof of your accapted while with the suthar.

TJE 15 indexed by Scopus, Web of Science and Emerging Sources Citation Index since January 2017. Thanks for your valued scientific contributions. Locking
forward to see more original research papers as new submissions. Please share your published articies In social media and recommend citing IJE's published
articles to your colleagues and friends,

Truly yours,
Editorial Office of Journal of ¢
M Gmail Q search mail = ® Active ~
« B O B 8 0 @ m®» D ¢ 3ol ¢ >
P &/ Compose
Mail
Manuscript Published Online (#IJE-2401-8088 (R3)) ‘Extemaly nbox < I e
=) & inbox 423
Chat ¥ Starred Journal of Engineeri isinawebnets  Unsubscribe Sun Sept 443PM(Mhowssgo) & & i
o me, i irani, hann, list tawati, wawik _d, h 2, slagrame ~
O @® Snoozed
Meet B Sant Manuscript 1D: DJE-2401-8088 (R3)
0O Drafts ] Manuscript Title: Effect of Adding LDPE, PP and Biodegradable Plastic Waste on the Physical Properties, Calorific Value and Proximate Analysis of
v Maore Peanut Shell Waste Briquettes
bel Authors: Yusraida Khairani Dalimunthe, Listiana Satiawatl, Harin Widiyatni, Wiwlk Dahani, Michelle Andini Rahrnan, Sherly Silvana Nursyam, Alyssa Lagrama
Labels C

Dear respectful author Prof./ Dr. Ms. Yusralda Khalranl Dalimunthe
1 am plensed to infarm you that your article is published oaline. Kindly visit:
hitos:/ o peuicl

Your paper may be published In print in one of the upcoming issues based on previous arrangement, To save environment we normally do nat provide hard
copies unless previously arranged such services with our MERC printing house,

1 am sorry, 1 cannot say exactly promise you in which issue or transactions we can publish; because we have a number of onfine articles that are waiting for
peinting.

After publication, the cormesponding author will recetve the proof and published article.



	IJE 1st page cover A.pdf (p.1)
	Inside Cover- A.pdf (p.2)
	Content ije 38-1.pdf (p.3-4)
	38-01-06.pdf (p.59-69)

