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Abstract

The purpose of this study aims to get the best combination of palm oil midrib and coconut midrib in
making charcoal briquettes. The study was conducted experimentally using a complete randomized
design method consisting of 5 treatments and 3 replications. The treatments in this study were the
ratio of palm oil midrib and coconut midrib charcoal as follows: KSK1 (100:0), KSKz (75:25), KSK3
(50:50), KSK4 (25:75) and KSKs (0:100). The parameters observed were density, water content, ash
content, vapour content, bound carbon content and heating value. The result of palm oil midrib and
coconut midrib shells had a significant effect on density, water content, ash content, vapour
content, bound carbon content and heating value. Based on the results of the analysis, the best
treatment in this study were KSK4 of palm oil midrib and coconut midrib (25:75) with a density of
0,58 g/cm3, water content 5,82%, ash content 5,87%, evaporating content 15,01%, bound carbon
content 79,12%, and heating value content 6596,65 cal/g.
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INTRODUCTION

Indonesia is an agrarian country with huge agricultural and plantation areas
such as palm oil plantations and coconut plantations. Indonesia, especially the
province of Riau, is one of the regions with potential for palm oil plantations and
coconut plantations. According to the Central Statistics Agency, the area of palm oil
plantations in Riau in 2019 was 2.53 million hectares with a total production of 7.46
million tons per year, while the area of high coconut plantations in Riau was 421,002
hectares with a total production of 417,172 tons per year (Central Bureau of Statistics,
2019).

The area of plantations and the high productivity of palm oil and coconut make
this palm frond and coconut frond a significant problem in palm oil plantations and
coconut plantations because they have not been utilized optimally. The wider the area
of palm oil plantations and coconut plantations, the more midrib waste produced.
Technological innovation is needed to overcome this problem by making alternative
fuels using readily available raw materials by utilizing plantation waste (Pramana et
al,, 2021).

Palm oil fronds and coconut fronds are solid waste from plantations that are
generally just thrown away or piled up to rot as one of the leading wastes of palm oil
plantations and coconut plantations, so many energy sources are thrown away. One of
the uses of solid waste from palm oil fronds and coconut fronds is to use them as
renewable energy sources or as alternative fuels such as briquette processing (Faiz et
al,, 2015).

Briquette is an alternative fuel in the form of charcoal and has a higher density.
Briquettes as a simple fuel, both in the manufacturing process and in terms of the raw
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materials used, so that briquettes have considerable potential to be developed. The
quality of briquettes can be seen from properties such as being environmentally
friendly, not easily broken, smooth texture, flammable, slight smoke and high calorific
value (Jamilatun, 2008).

The manufacture of briquettes requires an adhesive to hold the charcoal
together so that it is easy to shape and does not crumble during compression. Shiami &
Mitarlis (2014) stated that briquettes have specific characteristics that determine
their quality. These characteristics are influenced by several factors, including raw
materials, time, carbonization temperature and the type and amount of adhesive
material.

Previous research on the manufacture of briquettes with various raw materials,
among others, Kurnia (2018), characteristics of charcoal briquettes from a mixture of
empty bunches and palm leaves, the best treatment with a combination of 30%: 70%
using 5% tapioca adhesive resulted in a calorific value of 4,541cal/g. Papilo (2012),
with the title of palm frond briquettes as an alternative energy source that has
economic value and is environmentally friendly with a calorific value of 3,477 cal/g.
Tapioca flour is an adhesive that is easy to obtain and cheap. Wiranata et al. (2017),
conducted a study entitled the use of palm oil shells in the manufacture of briquettes
with the addition of palm oil fronds, the best treatment with a combination of
80%:20% in this study resulted in a calorific value of 5,940 cal/g. Rahman (2009),
with the research title of a mixture of cocoa husk charcoal and coconut shell charcoal
using tapioca adhesive, the best result is a 25%:75% combination treatment with a
calorific value of 5,823cal/g. This study aims to obtain the best treatment of charcoal
briquettes with a combination of palm oil and coconut midrib charcoal briquettes, and
according to SNI No. 01-6235-2000

RESEARCH METHOD
Materials and tools

The materials used in this study are coconut fronds, oil palm, and coconut fronds
obtained from own plantations located in Bunga Raya area, Kemuning Muda Village,
Bunga Raya District, Siak, and tapioca received at Pasar Baru Panam Pekanbaru.

The tools used in this study are a set of tools briquette press, drum as a
carbonization tool, analytical balance, oxygen bomb calorimeter as a tool to measure
calorific value, hydraulic press to press briquettes in a mold, sieve 60 mesh, paralon
with a diameter of 1.5 inches and 5cm high, oven, kiln, porcelain dish, spatula,
desiccator, stationery and camera.

Experimental design

The research was conducted experimentally using a completely randomized
design (CRD) method with five treatments with three replications to obtain 15
experimental units. The treatment in this study refers to previous research by
Wiranata et al. (2017), which uses 5% tapioca adhesive, as for the research
formulation for making briquettes of palm oil and coconut shell charcoal briquettes
can be seen as follows:

KSK1 = 100% palm frond charcoal and 0% coconut frond charcoal.
KSK2 = 75% palm oil frond charcoal and 25% coconut frond charcoal.
KSK3 = 50% palm frond charcoal and 50% coconut frond charcoal.
KSK4 = 25% palm oil frond charcoal and 75% coconut frond charcoal.
KSK5= 0% palm frond charcoal and 100% coconut frond charcoal.
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The adhesive is made by mixing tapioca and water with 1:10 ratio. Tapioca was
weighed as much as 10 g and added 100 ml of water, then cooked over low heat while
stirring until evenly distributed, then obtained tapioca starch adhesive.

Parameters

Parameters that will be observed in briquettes with concentrations of corncob
charcoal and areca nutshell charcoal are: density, water content, volatile matter
content, ash content, bound carbon content, and calorific value according to SNI 01-
6235-2000 (National Standards Agency, 2000).

Density

The density of briquettes refers to the Iranda (2020) step of density testing,
namely preparing the equipment used, including samples, weighing the samples,
measuring the volume of the sample and then calculating the density of the briquettes.

The density of briquettes can be calculated by the formula:
m

P =y

Information:
p = Density (g/cm3)
m = Weight of briquettes (g)
v = volume (cm3)
Water content
Determination of water content refers to Darmanto et al. (2012), clean porcelain

cup is carried out drying in an horizontal drying oven at a temperature of 100°C for 10
minutes. The porcelain cup was then placed in a desiccator for 30 minutes and then
weighed. As much as 2 g sample is weighed and then put in a porcelain dish and dried
in an oven at 105°C for 2 hours. The sample was then put into a desiccator for 30
minutes and then weighed. This drying was repeated until the final weight of the
material obtained a constant weight (the difference between weighing before and after
+0.02 g). Water content can be calculated by the formula:
Wi — W2 s 100%

Wl X (o

Water content =

Description:
W1=Weight of the initial sample
W2=Weight of the final sample
Ash content

Observation of ash content refers to Darmanto et al. (2012), clean porcelain
dishes were dried in a horizontal drying oven at 100°C for 10 minutes. The porcelain
cup was then placed in a desiccator for 30 minutes and then weighed. The sample was
weighed as much as 2 g, then put into a porcelain dish, then burned in furnace at a
temperature of 600°C for 3 hours to obtain ash. The sample was then put into a
desiccator for 30 minutes, then weighed to get the weight of the ash. Ash content can
be calculated by the formula:

X
Ash content = X_Z X 100%
1

Description:
X1= Weight of sample
X2= Weight of ash
Evaporative content

The determination of the volatile substance content refers to Iranda (2020). The
cup containing the sample from the water content determination is inserted into the
furnace at a temperature of 9509C for 6 minutes. After evaporation is complete, the
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cup is placed in a desiccator for 30 minutes, then weighed to obtain the sample weight
after heating. The evaporative contentcan be calculated by the formula:

Evaporative content = % x 100%

Description:
W = weight of the initial sample to the analysis of water content
X1 = weight of the sample after the determination of water content
X2 = weight of the sample after heating at 950°C
Bound carbon content

Observation of bound carbon content refers to SNI 01-6235-2000, calculating
the carbon fraction by calculating the results of water content, volatile matter content
and ash content obtained from each sample according to the bound carbon content
formula. Bonded carbon content can be calculated using the formula:
Bonded carbon content= 100%- (Water content+ash content+volatile content) %
Calorific value

Observation of the calorific value level refers to using a bomb calorimeter PARR
1261. The test is carried out by weighing 1 g and put into a cup crucible. The water
jacket vessel is prepared and filled with 2 litres of distilled water. Micro mire 6 cm
long is placed on both arms of the bomb vessel, and in the middle, the Micro mire
is tied with 10 cm cotton thread. The sample is then placed into the bomb vessel until
the cotton thread touches the sample. The bomb vessel is filled with pure oxygen with
a pressure of 25 bar, then inserted into the vessel calorimeter. The temperature gauge
and stirrer are inserted into the calorimeter vessel. The bomb calorie meter is ready to
use by pressing the switch. A bomb calorimeter is calibrated with set 0, then pressed
fire. The temperature display screen is observed until it reaches the highest increase
rate. The calorific value can be calculated using the formula (Mulia, 2007):
(exB8) — Qign — Qfuse

mf

Q14 =

Description:
Qign = Correction: 7.1011 ]
0.14 = Constant 1 J: .24 cal
Qfuse = Correction micro mire 174.966 ]
mf = mass of the sample (g)
€ = Energy during combustion: 11,214,340 ]J/K
0 = Increase in temperature: K
Data Analysis
Observational data obtained were analyzed statistically, using variance (ANOVA)
with software SPSS version 2.5. If the data shows the calculated Fiaple, then further
tests are carried out with the Duncan New Multiple Range (DNMR) test at a level of 5%
to determine the difference in each treatment.

RESULTS AND DISCUSSION

The results of the analysis of briquettes, including density, water content,
volatile matter content, ash content, bound carbon content and calorific value.
Density

The results of the variance test showed that the mixture of ingredients in the
manufacture of palm frond charcoal briquettes and coconut frond charcoal had a
significant effect (P>0.05) on the density of briquettes. The average density of charcoal
briquettes after further testing with DNMRT level 5% can be seen in Table 1.
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Table 1. The average value of briquette density

Treatment Density(g/cm3)

KSKi = 100% palm oil midrib charcoal and 0%

coconut midrib charcoal 0.49+0.0062
KSK; = 75% palm oil midrib charcoal and 25% .
coconut midrib charcoal 0.52+0.006
KSK3 = 50% palm oil midrib charcoal and 50% 0.53+0.006>
coconut midrib charcoal 25X,

KSK4 = 25% palm oil midrib charcoal and 75% .
coconut midrib charcoal 0.58+0.015

_ 0o S .
KSKs = 0% palm oil midrib charcoal and 100% 0.56+0.012¢

coconut midrib charcoal

The lowest density value was obtained in the treatment of KSK1, namely with a
combination of palm midrib charcoal and coconut midrib charcoal (100:0). This
treatment KSK1 with a density value of 0.49 g/cm3. In contrast, the highest density
value of charcoal briquettes was obtained in the treatment of KSK4, namely with a
combination of palm frond charcoal and coconut frond charcoal (25:75) with a density
value of 0.58 g/cm3. Charcoal briquettes with high density can increase the
compactness and strength of briquettes, so they are not easily crushed. The higher the
density value, the better the compactness (Saragih, 2007).

The density is influenced by the specific gravity of the charcoal briquettes used.
The density of the charcoal briquettes is influenced by the specific gravity of the raw
materials, namely palm oil fronds and coconut fronds. Table 5 shows that mixing palm
oil frond charcoal and coconut frond charcoal can increase the density value of
charcoal briquettes. This is because the density of the palm frond is lower than the
density of the coconut frond. Palm oil midrib fibre has a specific gravity of 0.36 g/cm3
(Intara et al., 2012), while the specific gravity of coconut frond particles that have been
sifted is 4.50 g/cm3 (Darmanto et al., 2007). The density value of charcoal briquettes
in this study ranged from 0.49 g/cm3-0.58 g/cm3. According to Hendra (2007), the
different types of raw materials affect the size of the density value of the briquettes
produced. Raw materials with high specific gravity will produce briquettes with high
density.

The density in KSK5 was lower than KSK4, and this was because KSK5 did not
add palm frond charcoal (0:100). Density is influenced by the specific gravity of the
material used, the addition of palm oil midrib charcoal and coconut midrib charcoal in
KSK4 (25:75) affects the density in the treatment, palm oil midrib charcoal has a
density that tends to be high at 0.36 g/cm3 and added coconut frond charcoal which
has a higher specific gravity of 4.50 g/cm3 so that the specific gravity in KSK4 is higher
than KSKS5. The results of this study are by Hendra (2007), which states that different
types of raw materials affect the density value of the briquettes produced.

Water content

The variance results showed that the mixture of ingredients in the manufacture
of palm oil frond charcoal briquettes and coconut frond charcoal had a significant
effect (P>0.05) on the water content of the briquettes. The average water content of
briquettes after further testing with DNMRT level 5% can be seen in Table 2.
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Table 2. The average value of water content briquette

Treatment Water content(%)

KSKi = 100% palm oil midrib charcoal and 0%

coconut midrib charcoal 7.76+0.08¢
KSK; = 75% palm oil midrib charcoal and 25% 6.40+0.2¢
coconut midrib charcoal T
KSK3 = 50% palm oil midrib charcoal and 50% 6.39+0.09¢
coconut midrib charcoal o
KSKs = 25% palm oil midrib charcoal and 75% 5.82+0.12a
coconut midrib charcoal e
KSKs = 0% palm oil midrib charcoal and 100% 6.17+0.03b

coconut midrib charcoal

Table 2 shows the highest water content was obtained in the treatment of KSK1
with a combination of palm oil midrib charcoal and coconut midrib charcoal (100:0)
with a value of 7.76%. In comparison, the lowest water content was obtained in the
treatment of KSK4 with a combination of palm oil midrib charcoal and coconut midrib
charcoal (25:75) with a water content value of 5.82%.

Table 2 shows that the more use of palm frond charcoal and the less use of
coconut frond charcoal, the higher the water content obtained. This is because palm oil
frond charcoal has a low lignin of 17.4% (Ginting, 2013) compared to coconut frond
charcoal, which tends to have high lignin, 45% (Darmanto et al., 2007), thus causing the
midrib water content. Coconut tends to be lower. The higher the cellulose and lignin
content, the lower the water content. The results of this study are by (Wiranata et al.,
2017) that the more addition of palm frond charcoal causes the water content of the
briquettes to tend to be higher.

The water content in KSK5 was higher than KSK4, this was because KSK5 did
not add palm frond charcoal (0:100). The water content is influenced by the amount of
lignin and cellulose contained in the materials used, the addition of palm oil frond
charcoal and coconut frond charcoal in KSK4 (25:75) affects the water content in the
treatment, palm oil frond charcoal has lignin and cellulose which tend to be high by
33.7%, 17.4% and added coconut frond charcoal which has higher cellulose and lignin
by 43%, 45% so that the water content in KSK4 is lower than KSK5. The results of this
study are by Iranda (2020), which states that the amount of lignin and cellulose in raw
materials affects the water content produced.

The water content produced in this study ranged from 5.82%-7.76%. The water
content in this study is by SNI No. 01-6235-2000 with a maximum water content of
8%. The water content of this study was higher than that of the study (Wiranata et
al,, 2017), from palm oil shells and palm fronds ranging from 3.24% to 4.14%. This is
due to the low water content in palm oil shell briquettes, around 4-14%
(Wiranatacoconut shell et al., 2017) compared to the water content charcoal briquettes
in this study which was around 7.76%.

According to Hendra and Winarni (2003), the amount of lignin and cellulose in
the raw material affects the level of water content produced. Faizal et al. (2014) stated
that the higher the lignin and cellulose in the material, the lower the water content.
Ash Content

The variance results showed that the mixture of ingredients in the manufacture
of palm frond charcoal briquettes and coconut frond charcoal had a significant effect
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(P>0.05) on the ash content of the briquettes. The average ash content of briquettes
after further testing with DNMRT level 5% can be seen in Table 3.

Table 3. The average value of ash content briquette

Treatment Ash content(%)

KSK: = 100% palm oil midrib charcoal and 0%

coconut midrib charcoal 7.840.07¢
KSKz = 75% palm oil midrib charcoal and 25% 6.5640.2¢
coconut midrib charcoal T
KSK3 = 50% palm oil midrib charcoal and 50% 6.26+0.13¢
coconut midrib charcoal T
KSK4 = 25% palm oil midrib charcoal and 75% 5.87+0.11¢
coconut midrib charcoal T
KSKs = 0% palm oil midrib charcoal and 100% 6.49+0.04b

coconut midrib charcoal

The highest ash content in this study was obtained in the treatment of KSK1 with
a combination of palm oil midrib charcoal and coconut midrib charcoal (100:0) with a
value of 7.84%. In contrast, the lowest ash content value was obtained in the
treatment of KSK4 with a combination of palm oil midrib charcoal and coconut frond
charcoal (25:75) with a value of 5.87%.

Table 3 shows that the less use of palm frond charcoal and the more use of
coconut frond charcoal, the lower the ash content. This was due to the 33.7% and
17.4% of cellulose and lignin content in palm oil fronds (Ginting, 2013), which were
lower than the cellulose and lignin content of coconut fronds of 43% and 45%
(Darmanto et al., 2007). thus affecting the ash content of the briquettes. The higher the
cellulose and lignin content, the better quality briquettes are produced, reducing the
ash content. This is in accordance with Salji (2017) opinion, which states that high
lignin and cellulose produce good charcoal to reduce ash content. In accordance with
Triono (2006) opinion, the content of raw materials for making briquettes is closely
related to the ash content produced, such as cellulose, lignin, silica, and the minerals
contained therein. The ash content in KSK4 was lower due to the combination of palm
oil frond charcoal and coconut frond charcoal which had high lignin.

The ash content in KSK5 was higher than KSK4, this was because KSK5 did not
add other charcoal from palm fronds (0:100). The ash content is influenced by the
amount of lignin and cellulose contained in the materials used, the addition of palm oil
frond charcoal and coconut frond charcoal in KSK4 (25:75) affects the ash content in
the treatment, palm oil frond charcoal has high lignin and cellulose of 33.7%, 17.4%
and added coconut frond charcoal which has higher cellulose and lignin by 43%, 45%
so that the water content in KSK4 is lower than KSK5. The results of this study are by
Iranda (2020), which states that the amount of lignin and cellulose in raw materials
affects the ash content produced.

The value of ash content in this study ranged from 5.87%-7.84%. The results of
this study are by the SNI for charcoal briquettes no. 01-6235-2000 with a maximum
ash content of 8%. The value of ash content in this study was higher than that of
Wiranata et al. (2017), with ash content values ranging from 4.94%-5.23%. This is
because the ash content in palm shell charcoal is 5.23% lower than the ash content in
this study of 7.84%.
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According to Salji (2017), high lignin and cellulose produce good charcoal so
that it can reduce ash content, and ash content is also influenced by the carbonization
process and chemical content in the form of silica. Silica compounds can bind
inorganic compounds in the carbonization process so that the resulting high ash
content. According to Kurnia (2018), a high silica content in raw material will increase
the ash content. The ash content is proportional to the amount of inorganic material
such as silica contained in briquettes.

Evaporative content

The variance results showed that the mixture of ingredients in the manufacture
of palm oil frond charcoal briquettes and coconut frond charcoal had a significant
effect (P>0.05) on the volatile matter content of the briquettes. The average volatile
matter content of charcoal briquettes after further testing with 5% DNMRT can be
seen in Table 4.

Table 4. The average value of evaporative content briquette

Treatment Volatile subtances(%)

KSKi = 100% palm oil midrib charcoal and 0%

coconut midrib charcoal 22.13£2.9°
KSKz = 75% palm oil midrib charcoal and 25% 192042 1ab
coconut midrib charcoal D
KSK3 = 50% palm oil midrib charcoal and 50% 16.57+0.42
coconut midrib charcoal e
KSKs = 25% palm oil midrib charcoal and 75% 15.0142.84
coconut midrib charcoal T
KSKs = 0% palm oil midrib charcoal and 100% 15.86+1.6b

coconut midrib charcoal

The highest volatile matter content was obtained in the KSKtreatmentl with a
combination of palm midrib charcoal and coconut midrib charcoal (100:0) with a
value of 22.13%, while the lowest volatile matter content was obtained in the
KSKtreatment4 with a combination of palm oil midrib charcoal and midrib charcoal.
Coconut (25:75) with a value of 15.01%. Based on Table 8, KSK1 was significantly
different from KSK3, KSK4 and KSK5, while with KSK2 the difference was not
significant.

Table 4 shows that the less use of palm frond charcoal and the more use of
coconut frond charcoal, the lower the volatile substances produced. This is due to the
type of raw material used. Sudiro and Suroto (2014) stated that volatile substances
result from the decomposition of compounds in briquettes other than water. The
levels of volatile substances in this study ranged from 15.01% to 22.13%. The levels of
volatile substances in this study did not meet the quality requirements of SNI No.
briquettes. 01-6235-2000 with a maximum volatile substance content of 15%, so the
volatile substance in this study was not good.

According to Sinurat (2011), the volatile substances in the fuel function to
stabilize the flame and the rate of combustion of the charcoal briquettes produced. The
lower the vapour content of a briquette produced, the better the quality of the
briquette (Yuliah et al., 2017).

Bound carbon content

The variance results showed that the mixture of ingredients in the manufacture

of palm frond charcoal briquettes and coconut frond charcoal had a significant effect
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(P>0.05) on the bonded carbon content of briquettes. The average bonded carbon
content of charcoal briquettes after further testing with DNMRT level 5% can be seen
in Table 5.

Table 5. The average value of bound carbon content

Treatment Bound carbon content (%)

KSK: = 100% palm oil midrib charcoal and 0%

coconut midrib charcoal 70.04£2.8°
KSK; = 75% palm oil midrib charcoal and 25% 74.24+2.3b
coconut midrib charcoal R
KSK3 = 50% palm oil midrib charcoal and 50% 77 17+0.4bc
coconut midrib charcoal D
KSKs = 25% palm oil midrib charcoal and 75% 79 1242.9¢
coconut midrib charcoal D
KSKs = 0% palm oil midrib charcoal and 100% 77 66+1.65

coconut midrib charcoal

Palm oil and coconut frond charcoal (100:0) with a value of 70.04%. The highest
bound carbon content in this study was obtained in the treatment of KSK4 with a
combination of palm oil midrib charcoal and coconut midrib charcoal (25:75) with a
value of 79.12%. In contrast, the lowest bound carbon content value was obtained in
the treatment of KSK1 with a combination of midrib charcoal. Based on Table 9, the
treatment of KSK4 was not significantly different from that of KSK3 and KSK5.

Table 5 shows that the less use of palm frond charcoal and the more use of
coconut frond charcoal, the higher the carbon content of the briquettes obtained tends
to be. This is because the volatile matter content and ash content in this study
decreased with coconut frond charcoal. This is by Masturin (2002), which states that
the volatile matter content and the ash content contained in the briquettes greatly
affect the bound carbon content of the charcoal briquettes produced.

The bound carbon content is also influenced by chemical components such as
cellulose and lignin. The higher the cellulose and lignin content, the higher the bound
carbon. This is by the opinion of Wijayanti (2009), which states that carbon content is
closely related to chemical content such as cellulose and lignin. When cellulose and
lignin are high, it produces good carbon content. The cellulose and lignin content in
palm oil fronds was 33.7% and 17.4% (Ginting, 2013) which was lower than the
cellulose and lignin content in coconut fronds of 43% and 45% (Darmanto et al., 2007)
thus showing a significant difference. Each treatment is actual.

The results of this study on the treatment of KSK3, KSK4 and KSK5 have met the
quality requirements and the quality of briquettes according to SNI charcoal
briquettes no. 01-6235-2000, namely the minimum bound carbon content of 77%. The
value of the bound carbon content in this study ranged from 70.04%-79.12%. While
the treatment of KSK1 and KSK2 did not meet the requirements of SNI, this was due to
the water content, ash content and volatile substances in the treatment of KSK1 and
KSK2, higher than the treatment of KSK3, KSK4 and KSK5.

The bound carbon content also affects the rate of briquette combustion.
Briquettes that have a high bound carbon content will cause a long burning time and a
relatively shorter ignition time (Fachri et al, 2010).
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Calorific value

The variance results showed that the mixture of ingredients in the manufacture
of palm oil and coconut shell charcoal briquettes had a significant effect (P>0.05) on
the calorific value of briquettes. The average water content of briquettes after further
testing with 5% DNMRT can be seen in Table 6.

Table 6. The average value of calorific value

Treatment Calorific Value (cal/g)

KSKi = 100% palm oil midrib charcoal and 0% a
coconut midrib charcoal 5252.58+138.3
KSK; = 75% palm oil midrib charcoal and 25%
coconut midrib charcoal
KSK3 = 50% palm oil midrib charcoal and 50%
coconut midrib charcoal
KSK4 = 25% palm oil midrib charcoal and 75%
coconut midrib charcoal
KSKs = 0% palm oil midrib charcoal and 100%
coconut midrib charcoal

5414.22+812b

5736.73+260.42b

6596.65+73.1¢

6324.85+1107.3b¢

The highest calorific value in this study was obtained in the KSKtreatment4 with
a combination of palm oil midrib and midrib charcoal (25:75) with a value of 6596.65
cal/g. It was not significantly different from the KSK4. In comparison, the lowest
calorific value was obtained at KSKtreatment1 with a combination of palm oil midrib
charcoal and coconut midrib charcoal (100:0) with a value of 5252.58 cal/g. And not
significantly different from the treatment of KSK2 and treatment of KSK3.

Table 6 shows that the less use of palm frond charcoal and the more use of
coconut frond charcoal, the higher the calorific value produced. This is due to the low
water content, volatile matter content, ash content, and high bound carbon content in
this study. The control treatment of KSK1 and KSK5 shows that KSK1 with 100% palm
frond charcoal obtained the calorific value of charcoal briquettes of 5252.58 cal/g,
while KSK5 with 100% coconut frond charcoal obtained calorific value of 6324.85
cal/g. This is due to the water, volatile matter, and ash content in KSK5 being lower
than KSK1.

The calorific value in this study ranged from 6241 cal/g-7815cal/g. Briquettes
in this study met the quality standards and quality of charcoal briquettes according to
SNI No. 01-6235-2000, which is at least 5000 cal/g. According to Purnomo et al,
(2015), there are differences between treatments regarding the calorific value because
the calorific value has something to do with density, particle size, specific gravity, and
the materials' properties in the manufacture of briquettes. Syamsiro and Saptoadi
(2007) stated that the water content, volatile matter content, low ash content and high
bound carbon content, the calorific value produced will tend to be higher.

CONCLUSION

Based on the results of research on the characteristics of palm oil and coconut
midrib charcoal briquettes, it can be concluded that the best combination of palm oil
midrib and coconut midrib charcoal briquettes in this study was obtained in treatment
KSK4 with a combination of palm oil midrib charcoal and coconut midrib charcoal (25:
75) with a density value of 0.58 g/cm3, 5.82% water content, 5.87% ash content,
15.01% volatile matter content, 79.12% bound carbon content and 6596.65% calorific
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value. The results of this study are by the quality standards and the quality of charcoal
briquettes according to SNI No. 01-6235-2000.
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