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ABSTRACT

Utilization of coconut coir consisting of Cocopeat and Cocofiber can be processed into crafts
and planting media. Cocofiber can be processed into household appliances, flower pots,
industrial raw materials for carpets, car seats and dashboards. Meanwhile, cocopiet itself can
be used as a planting medium that is able to fertilize plants that can replace the use of
fertilizers that are more expensive, more environmentally friendly and renewable. Rotary
screening machine technology was created with the aim of utilizing the potential of local
coconut coir that is abundant in the coastal areas of North Aceh and Lhokseumawe into
products that have a high selling value so as to increase export potential. This increase in
economic potential is expected to help increase the income of the community or coconut
farmers as producers. Rotary Screening machine works by replacing human hands or
traditional chopping tools as a shredder of coconut fibers while at the same time sorting or
separating the cocopeat. Rotary screening is installed horizontally using a straight gear
transmission which functions as a distribution of rotation from the motor. The material is
poured directly from the funnel of the mixer truck and separated in a screening tube which
has a diameter of 83 cm. Run volume / production capacity one time is as much as 70 kg in 1
hour. using an 8 HP diesel engine as a substitute for an electric motor, the sieving length is
3.5 m, using a UCF 50 reducer to reduce the rotation speed to 50 rpm, using a sieve net with
a size of 5 mm so that the short fiber sieving is faster. On the inside of the screening tube
there is a spiral plate that is useful for draining the material up to the output side of the
material. The tilt angle of the screening tube makes it easy for the material to dismount. The
rotation of the screening tube is obtained by a direct relationship between the driving motor
and the shaft that is on the axis of the screening tube. Materials that pass fall and are stored in
the outlet under the screening tube according to the type of each material. Material is
evacuated by opening the gate on the outlet easily. The resulting mixture of materials that
have been separated is then stored in a portable tub under the screening tube so that it can
then be evacuated easily.
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INTRODUCTION

Indonesia is a tropical country with
agroclimatic conditions that are very
supportive for the growth of coconut trees.
Based on world statistics, of the 11.6
million hectares of land owned by 32
member countries of the Asia Pacific
Coconut Community (APCC), Indonesia is
recorded to have the largest productive
land in the world of 3.7 million hectares
with a total production estimated at 14
billion coconuts per year (Bambang Setiaji,
2011). North Aceh Regency is one of the
main coconut producers in Aceh Province.
Of the total land area of 60,696 hectares
spread across 22 districts/cities in Aceh,
the area of coconut plantations in North
Aceh reaches 32.63% or 19,808 hectares
(BKPM, 2015). However, this huge
potential has not been utilized to the
fullest. Tapeh u (coconut coir) has only
been burned into charcoal or burned so that
it has no selling value. Tapeh u (coconut
coir) can be developed into a variety of
products, including cocopeat, cocofibre,
cocomesh, cocopot, coco fiber board and
cococoir. These materials are raw materials
in the mattress industry, pots, dry compost
and so on. If you only focus on coconut
processing on the pulp, the highest coconut
price is still a very low income for farmers
to live a decent life. One of the efforts to
increase the income of coconut farmers is
to process all fruit components into high-
value products, so that the value of coconut
fruit will increase.

For example, coconut shells, if
processed into shell charcoal and activated
charcoal, can increase the economic value
of coconuts. So that the economic value of
coconut is no longer based on copra (fruit
pulp), as in the Philippines, of the total
exports (US$ 920 million) 49% of which
comes from non-CCO. The price of
coconut fiber in the export market is
currently USD 385 per ton, while the price
of cocopeat is USD 185 per ton. The
processing of coconut coir into cocofiber
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and cocopiet has a high selling value
because for cocofiber, it can be used as a
manufacture of household appliances and
raw materials for the carpet industry,
upholstery, etc.

As for cocopiet, it can be used as a
planting medium to replace soil that is
safer, cheaper, lighter and environmentally
friendly. The price of cocopeat and
cocofiber in the online market is for
cocofiber Rp. 15000 per kg and cocopeat
Rp. 10,000 per kg. Currently, the need for
cocopeat for ornamental plants in
households and agriculture is quite high.
When viewed from the potential price of
products, this business has great profit
potential for the community considering
the availability of abundant and cheap raw
materials. From the data collected by the
Asia Pacific Coconut Community (APCC,
2001), the consumption of fresh coconuts
from around 220 million Indonesians
reached 8.15 billion grains (52.6%), with a
per capita consumption per year of 37
grains. The remaining 7.35 billion grains
(47.4%) were processed into 1.43 million
tons of coconut pulp (copra). as in the
Philippines, of the total exports (US$ 920
million) 49% of them come from non-
CCO. The price of coconut fiber in the
export market is currently USD 385 per
ton, while the price of cocopeat is USD
185 per ton. The processing of coconut
coir into cocofiber and cocopiet has a high
selling value because for cocofiber, it can
be used as a manufacture of household
appliances and raw materials for the carpet
industry, upholstery, etc.

As for cocopiet, it can be used as a
planting medium to replace soil that is
safer, cheaper, lighter and environmentally
friendly. The price of cocopeat and
cocofiber in the online market is for
cocofiber Rp. 15000 per kg and cocopeat
Rp. 10,000 per kg. Currently, the need for
cocopeat for ornamental plants in
households and agriculture is quite high.
When viewed from the potential price of



products, this business has great profit
potential for the community considering
the availability of abundant and cheap raw
materials. From the data collected by the
Asia Pacific Coconut Community (APCC,
2001) that the consumption of fresh
coconuts from around 220 million
Indonesians reached 8.15 billion grains
(52.6%), with a per capita consumption per
year of 37 grains. The remaining 7.35
billion grains (47.4%) were processed into
1.43 million tons of coconut pulp (copra).
Of the 1.43 million tons of cobra, more
than 85-90% is processed into crude
coconut oil (CCO) and the rest (10-15%) is
for further processing. From these figures,
it shows that the uses of coconut fruits are
diverse with users who are also scattered.
This causes coconut by-product raw
materials to be scattered, so it requires the
right strategy, institutions and implications
to build the downstream industry.

The Indonesian Coconut Coir
Industry Association (AISKI) estimates
that Indonesia loses potential revenue from
coconut coir reaching Rpl3 trillion per
year. This figure was obtained from the
calculation of the number of Indonesian
coconut fruit production which reached 15
billion grains per year, and can only be
processed around 480 million grains or 3.2
percent per year. Each grain of tapeh u

(coconut coir) produces on average
coconut fiber or in international trade
called cocofiber as much as 0.15

kilograms, and coconut coir powder or
cocopeat as much as 0.39 kilograms. In
developed countries, cocofiber is widely
used as a substitute for foam and other
synthetic materials. For example, for
industrial raw materials for spring beds,

mattresses, sofas, pillows, car seats,
carpets and ropes.
Meanwhile, coco peat is more

widely used as a planting medium to
replace soil and organic fertilizers. Tapeh
U (coconut coir) is the outermost part of
the coconut that wraps the coconut shell.
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The thickness of coconut coir ranges from
5-6 cm which consists of the outermost
layer (exocarpium) and the inner layer
(endocarpium). Endocarpium contains fine
fibers that can be used as materials for
making ropes, sacks, pulp, carpets,
brushes, mats, heat and sound insulators,
filters, seat/car seat fillers and hardboards.
One coconut produces 0.4 kg of coir
containing 30% fiber. The chemical
composition of coconut coir consists of
cellulose, lignin, pyroligneous acid, gas,
charcoal, ter, tannins, and potassium
(Rindari et al., 1995) India and Sri Lanka
are the largest producers of coir products
with export volumes in 2000 of 55,352
tons and 127,296 tons respectively and
consist of 6 and 7 kinds of products
respectively.

At the same time, Indonesia only
exports one type of product (in the form of
raw fiber) with a volume of 102 tons. This
figure decreased sharply compared to the
highest export in 1996 which reached 866
tons (Ditjenbun, 2002). The primary
product of the processing of tapeh u
(coconut fiber) consists of cocofiber which
can be processed into rubber fibers,
mattresses, geotextiles, carpets, and
handicraft products/household industry.
Rubber mats and fibers are widely used in
the upholstery, mattress, and hot
upholstery industries. Coir dust can be
processed into compost and cocopeat, and
particle board/hardboard. Cocopeat is used
as a natural peat substitute for the flower
industry and golf course coatings. In
addition, together with bristle can be
processed into hardboard (Indahyani,
2011). The demand for cocopeat is
expected to increase sharply because in
addition to the pressure of environmental
issues related to the use of natural peat, it
is also due to the quality of the product
which turns out to be better than natural
peat. Indonesia's coir fiber exports once
reached 866 tons, while in the last 2 years
it only reached 191 tons/year. Meanwhile,
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the cocopeat data is not yet available, but
as an illustration, every production of coir
fiber as much as 1 ton is produced at the
same time as 1.8 tons of cocopeat. In most
industries, because the type of fiber
(cocofiber) varies greatly and due to
equipment limitations, long fibers and
short fibers are usually inseparable, unless
there is a special treatment (combing). In
traditional processing equipment, the
processing of tapeh u (coconut coir) is
carried out by soaking it in water for
several days, with the intention of
softening and rotting cocopeat (Agustian,
et al. 2003). Cocofiber will be able to be
easily separated from cocopet.

The product produced in this way is
only in the form of fiber, even with a color
that is not good (somewhat blackish). Now
with the development of technology,
cocofiber does not need to be soaked but is
directly processed by machine and
produces two products at once, namely
cocofiber and cocopeat. For this reason, in
this PTPPV we try to apply the research
results that have been obtained for the
production of tapeh u (coconut coir)
produced from the processing process by
the Rotary Screening method into
cocofiber which can be used for the
manufacture of household appliances and
cocopeat which can be used as a planting
medium to replace soil that is safer,
cheaper and environmentally friendly and
also has a high export value. The purpose
of the implementation of the product
through the Domestic Applied Scientific
Research Program - PT Vocational is the
first is to utilize the potential of tapeh u
(coconut coir) that is growing in the
coastal areas of North Aceh and
Lhokseumawe into products that have a
high selling value so that they can increase
export potential. This increase in economic
potential is expected to help increase the
income of the community or coconut
farmers as producers. The limitation of this
research is that Rotary Screening
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technology will be used in this research to
see the effectiveness of the cocopeat and
cocofiber production process. Rotary
Screening machine works by replacing
human hands or traditional shredders as a
crusher of coconut fibers as well as being
able to sort or separate cocopeat. Another
technology that will be added as a support
for this technology is a press tool for
cocopeat. The technology of the funds The
products produced will be tested to ensure
excellence in terms of effectiveness,
quality and market requirements that are
the object of research. The research will be
carried out with the help and cooperation
of DUDI Partners which is a startup
company called PT. Fugha Pratama
Mandiri. This company is also pioneering
a business in the field of coconut coir
processing with the aim of increasing its
selling value.

METHOD

Material The raw material used is
coconut fiber which is still mixed between
the cocopeat dana cocofiber. The tool used
is a self-assembled rotary screening
machine. The material is poured directly
from the hopper of the mixer truck and
separated in a screening tube that has two
sizes of 5 mm holes, using a 5 HP diesel
engine drive instead of an electric motor, a
sieving length size of 3.5 m, using a UCF
50 reducer to reduce the rotation speed to
50 rpm. The angle of inclination of the
screening tube makes it easier for the
material to go down. The rotation of the
screening tube is obtained by the direct
relationship between the drive motor and
the shaft located on the axis line of the
screening tube. The material that escaped
fell and was stored in the outlet under the
screening tube. Testing the measurement
of cocofiber quality, cocopeat, separation
time and power efficiency of the Cocofiber
and cocopeat tools was obtained by
weighing the output results in the form of
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fibers from coconut coir and powders from
coconut coir processed using a fiber
sieving machine, while the time was
obtained from calculating using a
stopwatch when the coconut coir was put
into the fiber sieving machine until the
coconut coir came out of the sieve in the
form of fibers (cocofiber) and powders
(cocopeat). The unit of time is minutes. In
measuring the quantity of cocofiber and
cocopeat, only the mass is measured. The
efficiency of machine performance is
calculated by comparing the capacity used
with the Rotary Screening Machine and the
capacity of the manual tool (sand sieve).
How to Test Using a Sand Sieve Manually
The testing steps are as follows: First
prepare the coconut coir first, at this stage
the coconut coir is divided into two parts.
One part with no soaking and another part
with 1 day, day and 6 day soaking
variations, then beat the coir before putting
it into the decomposition machine. Second,
prepare a coconut coir decomposing tool,
before turning on the machine, first put the
tube into the tube whether the tube is
empty, set the on button on the machine
and then turn it on. After the engine starts,
put the coir that has been prepared earlier
into the tube. When it has been completely
disassembled, turn off the engine by
turning the button to the off position on the
engine.

Open the tube by turning the lock on
the side of the tube. Lift the tube and then
take the remaining fibers in the tube. The
fibers remaining in the tube are the
cleanest fibers because the fibers are not
mixed with the powder, because the
powder has fallen first into the outlet
funnel. Meanwhile, the powder and fiber
that comes out through the tube are still in
a mixed state and the fiber can be taken by
hand. How to Test Using a Rotary
Screening Machine Scales are provided,
Dry the coconut coir until the moisture
content is £ 20%. Coconut coir from
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decomposition with a defibring machine
that is still mixed between cocopeat and
cocofiber is provided for testing as much
as 30 kg. Each is placed in a sack weighing
10 kg/sack. Turn on the Rotary Screening
Machine by connecting the drive motor
with electricity. Then turn on the
stopwatch. Put a total of 10 kg of coconut
coir into the machine through the input
hopper slowly. The coconut coir will be
separated into cocopeat and cocofiber.
Cocofiber will come out through the
cocofiber output hopper and cocopeat will
come out through the screen on the tool
tube through the pores of the screen and
will be accommodated at the bottom. After
the separation process is complete, record
the time, and take each cocopeat product
from cocofiber and weigh the mass.
Testing Indicators The testing process to
determine the success of a tool or machine
designed based on the purpose and
function of the tool being manufactured.

In this coconut fiber decomposition
machine, testing is needed to determine the
capacity of the machine. So, this engine
test is carried out by taking into account
several factors, namely:

a. The mass of cocofiber produced
b. The mass of cocopeat produced
c. Separation time

d. Efficiency The expected
achievement indicator of this study is a
greater level of productivity than the
manufacture of cocopeat and cocofiber
products Manually.

RESULTS AND DISCUSSION

Machine Test Results

A coconut fiber separator machine
(Rotary Screening Machine) is a machine
that functions to decompose or separate
coconut fruit fibers from a sponge or
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powder layer, so that the two products
produced can be used as desired. The
working principle of this machine is to
rotate until the raw materials of the fiber
and powder parts of the coconut fruit that
have been fed to the hopper of the coconut
fiber  decomposition  machine.  This
separation process aims to separate
coconut fiber from the outer shell of the
coconut (coco peat), where each type of
material has its own function and selling
value. The processed product is in the form
of coir and outer bark that has
decomposed, but the product is still mixed
into one. The processed product is in the
form of coir and outer bark that has
decomposed, but the product is still mixed
into one.

The main drive of the electric motor.
A Rotary Screening Machine whose main
drive uses electric power is a machine that
in its operation does not use any fuel to
trigger the operation of the driving engine,
but uses a strom (electric power) to be able
to start the machine. Machines like this
work automatically without needing extra
power to turn them on. It's just that
machines like this are dependent on
electricity and cannot be used in areas that
do not have electricity. The noise level is
lower than that of shredders that use
gasoline engines and diesel engines,

besides that such machines do not cause
pollution because no exhaust emissions are
emitted.

Gambar 4.1 Alat Rotary Screening Machine

Journal Innovation and Dissemination Research

Jurusan Teknik Kimia,Politeknik Negeri Lhokseumawe

Vol. 01, No. 01, Desember, 2024 ISSN XXX-XXX

Diesel Motor is a type of piston
combustion motor that is usually called
Compression Ignition Engine. The use of
coconut fiber choppers using diesel engine
driving machines on the market has not
been able to increase consumer comfort
and efficiency. This is because it emits
combustion products in the form of CO2
and NOx and causes air pollution and
noise pollution, is relatively large in size
and also requires periodic maintenance so
it requires space and costs a lot of money.
This  will worsen the surrounding
environment and interfere with the user's
comfort and efficiency when operating the
machine. Therefore, an efficient and
optimal coconut fiber shredding machine
is needed by reducing noise so that it is
not noisy and pollution-free.

Coconut fiber chopper with electric
motor drive is an innovation of coconut
fiber chopper with electric motor as a
solution for making household products
and agricultural fertilizers to increase
comfort and efficiency for consumers so
that it is expected to increase economic
value in the community. This test method
begins with the manufacture of tools
consisting of literature studies, measuring
each component of the tool consisting of
frames, screening tubes, filters, drive
motors, pulleys and then designing design
models. Test at 450 rpm unloaded blade
shaft rotation. During the separation
process, the shaft rotation is reduced to
about 350-400 rpm and the linear speed of
the V-Belt is 3.9 m/s. From this device,
coconut fibers with an electric motor drive
cause low vibration, do not cause pollution
and are efficient.
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Figure 4.2 Materials arld Products: a) Coir

. . Account
Coir before decomposition, b) Coconut
fiber after decomposition (Cocofiber), c) 1. Manual Calculation of Cocofiber and
Cocoir powder (Cocopeat) Cocopeat Separation Capacity With

s Sand Sieve

_ Percobaan 1+Percobaan 2+ Percobaan 3
- 3
_ 82kg+8,5kg+8,3kg

3

Massa cocofiber rata-rata

=8,3kg

Percobaan 1+Percobaan 2+ Percobaan 3
Massa cocopeat rata-rata = 3

_18kg+1,5kg+1,7kg
- 3

=1,7kg

. Percobaan 1+4Percobaan 2+ Percobaan 3
Waktu pemisahan rata-rata = 3

_ 40 menit +36 menit + 40 menit
3

Figure 4.3. Weighing Materials and
Products, a) Cocofiber, b) Cocopeat

In this test, the process of separating = 39,3 menit
cocopeat and cocofiber was carried out by _ _ o Massa Bahan (kg)

. . . Kapasitas Pemisahan/hari = Wam — P— -
preparing 6 sacks of coconut fiber fiber g e rae@ (menit)
mixed between cocopeat dana cocofiber = 395 menn X 00 MmNt 8 jam kerja
with a weight of 10 kg each, then = 122 kg/hari
gradually filtering each sack, as well as ) )
the results of cocopeat and cocofiber 2. Calculation  of  Cocofiber  and
produced. Table 1. and Table 2 will test Cocopeat Separation Capacity With
the decomposition capacity of coconut Rotary Screening Machine
fiber using manual tools and Rotary

. . . Percobaan 1+4Percobaan 2+ Percobaan 3
Screenmg Machlne. Massa cocofiber rata-rata = 3

- 8kg+7,5kg+7,1kg
. . 3
Table 1. Testing Data of Cocofiber and =75kg
. - . Percobaan 1+4Percobaan 2+ Percobaan 3
Cocopeat Separation Capacity Manually Massa cocofiber rata-rata = 3
. - 2kg+2,5kg+29k
With Sand Sieve N N
) =25kg
T Axakan Basic Waktu pemisahan rata-rata :Percobaan 1+4Percobaan 2+ Percobaan 3
Pengujian, Massa Massa Massa ‘Waktu i . 3 .
ke- Kaung Cocofiber Cocopeat Pemisahan _ 8menit +10 menit + 10 menit
Sabur (kg) (kg) (mgnit) - 3
ﬁ(egl)apa =9,3 menit
; ig Sj ti ;g Kapasitas Pemisahan/hari ~ Waktu perl\t/lliassas}janBalr]:tna Etjt)a (menit )
> = = = = =931(:n:git X 60 menit x 8 jam kerja

=516,2 kg/hari

Table 2. Manually Cocofiber and
Cocopeat Separation Capacity Testing
Data With Rotary Screening Machine
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3. Separation Efficiency Calculation

_ Kapasitas per hari (Rotary Screening Machine)

Efisiensi (n) x 100%

Kapasitas per hari (Manual )
_ 516,2 kghari
" 122 kg/hari
=423%

X 100%

or 4.2 times more production capacity
using a Rotary Screening Machine than
manually. To find out the performance of
the coconut fiber decomposition machine,
it is necessary to carry out tests. This test
is compared to testing using manual
equipment (sand sieve) that partners
usually use for cocofiber production. The
test was carried out with coconut fiber
material weighing 10 kg for 3 tests. The
results of weighing the materials and the
results of the 2 products after separation
were weighed respectively.

The test carried out with a sand
sieve on 3 repetitions resulted in an
average cocofiber period of 8.3 kg and
cocopeat of 1.7 kg. Meanwhile, the
average time required to separate 10 kg of
material is 39.3 minutes.

Meanwhile, the test carried out with the
Rotary Screening Machine on 3 repetitions
resulted in an average cocofiber period of
7.5 kg and cocopeat of 2.5 kg. Meanwhile,
the average time required to separate as
much as 10 kg of material is 9.3 minutes.

Based on the results of the
comparative calculation of the two tool
methods used, it was found that the
production capacity per day for the sand
sieving tool is 122 kg/day if the work is
carried out 8 hours non-stop. It is
estimated that the most feasible estimate
to carry out this manual separation is a
maximum of 100 kg/day only due to the
limited human labor factor. Meanwhile,
the production capacity per day for the
Rotary Screening Machine is 516.2
kg/day. This figure is much more efficient
than the production capacity of manual
tools. The results show that the
performance of the Rotary Screening
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Machine which is planned to have a
capacity of 500 kg/day has been proven to
be met.

CONCLUSION

After going through the testing
process on the cocopeat (powder) and
cocofiber (fiber) separation machine from
coconut coir, the Rotary Screening
machine is proven to be able to separate
cocopeat and cocofiber from coconut coir
that is fed into the machine in a faster time
than using manual tools. Cocofiber and
cocopeat come out on each of the different
channels. Cocopeat comes out at the filter
channel and is accommodated at the
bottom of the machine, while cocofiber
comes out at the front channel (outlet) of
the Rotary Screening Machine tube. Based
on the test results, it was found that the
Rotary Screening machine is much more
efficient 4.2 times than using a manual
tool. It is estimated that the most feasible
estimate to carry out this manual
separation is a maximum of 100 kg/day
only due to the limited human labor factor.
Meanwhile, the production capacity per
day for the Rotary Screening Machine is
516.2 kg/day.
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