)

Check for
updates

Physical Characteristic Analysis of Shells Coconut
Briquette

Ansar”, Diah Ajeng Setiawati, Murad, and Baiq Sulasi Muliani

Department of Agricultural Engineering, Faculty of Food Technology and Agroindustry,
University of Mataram

ansar72@unram.ac.id

Abstract. Briquettes can be used as an alternative fuel to replace fuel oil. The
method of making briquettes can be done in several ways, one of which is using
the hydraulic system compression force method. The physical characteristics re-
sulting from this method have advantages and disadvantages. Therefore, this
study aims to analyses the physical characteristics of coconut shell briquettes us-
ing tapioca flour as an adhesive. The process of making briquettes was done by
compression force. Parameters observed were hardness and briquette flame. The
results showed that the higher the compression force, the higher the hardness of
the briquettes and the flame was also very good. The best coconut shell briquettes
are found in a compression force of 12 kg/cm? with a hardness of 27.7 kg/cm?
and a flame of 112.61 minutes. While the worst quality was obtained at a com-
pression force of 4 kg/cm? with a hardness of 16.5 kg/cm? and a flame of 111.34
minutes. The development of the method of making briquettes still needs to be
developed as a cheap alternative energy source.
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1 Introduction

Liquified Petroleum Gas (LPG) which is often used as a source of fuel for the needs of
the community, receives a very large subsidy from the State Budget, reaching 31.58
trillion per year [1]. If the government continues to run this subsidy program, it will
automatically burden the state budget. One strategy to overcome the high subsidy
burden is to create alternative fuel sources in the form of briquettes from coconut shell
waste [2].

Making briquettes from coconut shell waste as an alternative energy source is the
right choice to reduce energy subsidies from petroleum. According to Ansar et al. [3],
the use of briquettes as fuel is 65% cheaper when compared to kerosene, gas, and wood.
The same thing was also revealed by Ansar et al. [4] that fuel becomes cheap if the raw
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materials used are widely available and abundant in nature and the technology used for
its manufacture is also simple.

Briquette is a fuel that can be made from biomass waste [5]. Briquettes contain a
high enough calorific value, so they can burn for a long time [6]. Several researchers
have previously developed briquettes from various types of raw materials. Brunerova
[7] has developed briquettes from sawdust waste. The results show that briquettes have
a high heating value, but no further explanation on the physical characteristics of bri-
quettes such as hardness, percentage of destruction, and flame has not been explained.
The method of making briquettes can be done in several types, one of which is using
the hydraulic system pressing method [4]. The pressing method has advantages and
disadvantages. As explained by Ansar et al. [8] that too high pressure during pressing
can result in the product being too hard. On the other hand, too low a pressure can cause
the product to break easily. These two contradictory characteristics require the deter-
mination of the pressing force to produce the characteristics of briquettes in accordance
with the requirements of SNI [9]. Based on the arguments above, it is important to
conduct research on the physical characteristics of coconut shell briquettes using tapi-
oca flour as an alternative energy source.

2 Material And Method
2.1 Tools and Materials

The tools used in this research are hydraulic system press machine, tray, mash tool,
spoon, stove, pan, siever, stopwach, moisture analyzer, UTM Adventast 9. While the
materials used are coconut shell, mineral water, and tapioca flour.

2.2 Research Procedure

This research begins with drying coconut shells using sunlight to obtain moisture con-
tent ranging from 20-25%. Furthermore, it is done at a temperature of 300-400 °C [10].
The charcoal obtained is mashed and then filtered using a 20 mesh sieve. Furthermore,
powdered charcoal is mixed with tapioca starch solution in a ratio of 1:3 to produce a
dough. The dough that has been mixed well is then weighed with each weight in one
mold, namely 80 g and printed on a briquette press (Figure 1).
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Fig. 1. Hydraulic system briquette moulding machine
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The lock is useful as a lock when closing the material in the compression.

. The felt cover is useful as a cover and retainer of the material on the tool so that the

material does not come out when pumped.

. The tube is useful as a place to enter the material to be printed.

. Support to support the briquette press during operation.

. Place to install the lever is useful for attaching the lever as a pump.

. The spring functions to raise and lower the material more easily.

. A jack to provide a downward force so that the press touches the cylinder containing

the briquette dough to be moulded.
Alas as a footrest tool so as not to shift.

The working principle of this briquette printing machine uses a hydraulic system which
is done by pumping. The material is put into the tube then closed and locked. Further-
more, the material is pumped with 4 pumping variations. After that the material is re-
moved and dried. The dried coconut shell briquettes were then tested for hardness, per-
centage of destruction, moisture content, and flame.

The procedure for testing the hardness value of briquettes is carried out using UTM,
with the following procedures:

1.
2.
3.
4.
3.

The briquettes are placed on the UTM machine test mat.

The machine is started, so that the press slowly touches the surface of the briquettes.
The machine is run with constant power (load) until the briquettes are crushed.
Note the reading of the load (F) given

Performed calculations using the equation:

o = Aﬁ )

where, ¢ = Hardness (MPa), F = force (N), A = Surface area (mm?)
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The flame test was carried out to determine the length of time the briquettes burned by
burning the briquettes like burning charcoal. Timing starts when the briquettes are
ignited until the briquettes have turned to ashes [11].

3 Result And Discussion

3.1 Hardness

The hardness of the resulting briquettes ranged from 1.65-2.77 MPa (Table 1). This
hardness is influenced by the amount of pumping used at the time of printing. The
higher the number of compression, the higher the hardness of the briquettes. Compres-
sion can cause compaction of the briquette volume, so that the contact area becomes
larger and there is a stronger bond between the particles. The results of this study are
in line with the data reported by Ansar et al. [8] that the higher the pressing force, the
denser the bonds between the particles as a result of changes in shape during pressing,
so that each grain locks with each other.

Table 1. Briquette hardness results

No Compression Average hardness
' quantity (kg/cm?)
1 4 16,5
2 6 21,6
3 8 23,1
4 12 27,7

Based on the data in Table 1, it can be seen that the highest hardness of the briquettes
was obtained at pumping 12 times and the lowest at pumping 4 times. This shows that
the higher the pumping amount, the higher the hardness of the briquettes. The same
thing has been revealed by Yuliza et al. [12] that the hardness of briquettes is strongly
influenced by compression pressure. The greater the hardness value, the higher the du-
rability of the briquettes. Hendra and Winarni [13] also reported that the increased me-
chanical strength when the pressing pressure was added indicated the number of gran-
ules coalescing, so that the composition of the briquettes became denser.

The hardness value of the briquettes obtained in this study is smaller than the re-
quirements for charcoal briquettes made in Japan (60-65 kg/cm2) and America (62
kg/cm?2), but greater than the requirements for briquettes made in England (12.7
kg/cm?2) [10]. Indonesian National Standard (SNI) No. 01-6235-2000 does not require
the hardness value of a charcoal briquette [14]. However, the hardness value of the
briquettes that have been produced can anticipate to prevent damage in packaging dur-
ing the transportation and storage process.
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Fig. 2. Graph of the relationship between compression quantity and the hardness value of bri-
quettes

Figure 2 graphs the relationship between the amount of pumping and the hardness value
of the briquettes with the determination coefficient (R2) = 0.9481. This shows that the
higher the pumping amount, the higher the hardness of the briquettes.

3.2 Flame Test

This flame test is a briquette performance related to 2 aspects, namely ignition time and
combustion rate. Ignition time is related to the time it takes to ignite these shell bri-
quettes until coals appear on the surface, while the rate of combustion is the time to
ignite the briquettes until the fire goes out and then turns to ashes (Table 2).

Table 2. The results of the shell briquette flame test

Number Time of Burn

No. ofcompres- flame (Mi- rate (Mi-
sion nute) nute)

1 4 6,16 111,34

2 6 6,16 111,34

3 8 6,00 101,46

4 12 6.20 112,61

Table 2 shows that the fastest ignition time is found in the treatment with 8 pumping
times, which is only 6.0 minutes and the longest ignition is found in pumping 12 times,
which is 6.20 minutes. The longest running time is found for pumping 12 times, namely
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112.61 minutes and the lowest is pumping 6 times, namely 111.34 minutes. The dura-
tion of this shell briquette burning is thought to be related to the density of the particle
cavity after pumping. The high pumping pressure causes the cavity density to be
smaller. This narrow cavity causes the briquette particles to be difficult to burn quickly.
This phenomenon is in line with the statement Sengar et al. [15] that the duration of
ignition (burning rate) is influenced by the density of the briquette cavity, the smaller
the briquette cavity, the longer the ignition time. Other researchers also concluded that
briquettes that have a high calorific value with low water content can also produce high
combustion rates [16].

4 Conclusion

The best coconut shell briquettes were obtained from the pumping treatment 12 times
with an average hardness of 27.7 kg/cm?2 and a burning rate of 112.61 minutes. Mean-
while, the worst quality was obtained by pumping 4 times with an average hardness of
16.5 kg/cm2 and a burning rate of 111.34 minutes. The improvement of this briquette
moulding machine can be done by adding a tool to measure the pressure value at the
time of compression, so that the resulting data can be scientifically justified.
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