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Abstract Technologies Energy like fossil energy belong to wable energy are
growing. one of the example is to recycle of waste plastic as fuel .Some types of waste
that we often see are plastic bottles such as plastic cups, plastic bottle caps, toys and
margarine etc., which is one type of PP Polypropylene waste. Each unit of heavy
plastic can produce 70 percent oil, 16percent gas, 6 percent carbon solid and 8 percent
water. And for PP type plastic Polypropylene has melting point of 70celcius degree
until 80celcius degree [S][11][12]. "Ih: calorific value of pure Polypropylene Liquid
Plastics BBPP is 25.97 KJ per gram. Proving that plastic waste has a high enough heat
content it can be developed to become one of the alternative sources of energy that
uses renewable natural materials renewable resources, although in previous studies the
calorific value obtained was still below the standard reference fuel value of 48 KJ per
gram. So it still cannot be used on motor vehicles. This study aims to increase the
calorific value of liquid polypropylene fuel from the results of Pyrolysis so that the
calorific value is closer to the standard by using the distillation process and absorption
method or purification process of puritying the Polypropylene liquid fuel. Liquid fuel
Polypropylene is introduced into the Absorption Distillation reactor and evaporated
using a heater to a temperature near 70celcius degree until 90celcius degree. and
subsequently condensed by using a pure water medium with a temperature of
20celcius degree until 25 Celsius degree. The calorific value resulting from the
absorption distillation is 44.35 KJ per gram. The results are close to the standard
premium fuel calorific value.

E]ntmduction

The increasing use of fossil s is increasing year by year and also increasing plastic waste as a
result of people's consumption makes the government have to think hard to Solve it. Energy renewal
continues to be explored by scientists to be able to create a safe and environmentally friendly
renewable energy. One of the alternative energy that is still being developed includes biogas,
geothermal energy, solar cell energy,. and reprocessing plastic waste into useful materials such as
waste-fueled power plants, and others.[2][4][5]
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?eeing this, it is necessary to provide the latest breakthroughs regarding renewable resources. one of
them utilizes plastic waste as fuel. The large number of uncontrolled users of plastic waste will cause
environmental pollution such as soil pollution, garbage buming pollution that can affect the
surrounding air. Thus further action is needed regarding the treatment of plastic waste. One of them is
?' turning plastic waste into liquid fuel.[1-7]

ome types of garbage that we often encounter are plastic bottles, for example plastic cups, plastic
bottle caps, children's toys and margarines, etc., which is one of the PP (Polypropylene) types of
garbage. Based on the above background, several formulations of the problem formulated from this
study are formulated:
a. How is the purification process of Distillation absorption from Polypropylene plastic liquid fuel
b. What is the increase in heating value of the Distillation Process can be in accordance with the

standard engine requirements.

2.Material and Methods

2.1. Research Methods

In this study using an experimental approach (Research Method)., Data collection is done by
conducting research directly on the object of research. The data taken are calorific value data and
characteristics of liquid Polypropylene fuel. Furthermore, the data that has been generated is analyzed
using statistical analysis of bar. charts for treatment before being inserted into the Absorption
Distillation apparatus and after being fed to the Absorption Distillation Apparatus.[1][3][4]

2.2. Polypropylene Liquid Fuel from Pyrolysis

The main material used in this research is the Polypropylene liquid fuel from the initial refinery or
Pyrolysis. Where the Pyrolysis liquid fuel is still containing lead and blackish brown color. So it needs
another refining process using a PDFG (Polypropylene Distillation Fuel generator) or Distillation
Absorption device.

Figure 1.Polypropylene Fuel from Pyrolysis

2.3. PDFG (Polypropylene Distilation Fuel Generator)

PDFG (Polypropylene Distillation Fuel Generator) Absorption Distillation Tool consists of several
parts, namely the condenser tube, oil flow pipe, distillation tube Absorption, thermometer and drain
valve.

The process of purifying Polypropylene fuel from Pyrolysis in the PDFG (Polypropylene Distillation
Fuel Generator) is as follows. Liquid Polypropylene fuel is inserted into the PDFG device through an
inlet pipe of 5 liters. Then it enters the condenser tube. In the condenser tube there is water heated at a
temperature of 80 to 100 degrees Celsius.Hot liquid fuel evaporates and enters the tube Absorption
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distillation and steam falls through Desicant or filter in the form of salt to filter dirt from the fuel

vapor. Steam The fuel that condenses again becomes clearer and cleaner liquid oil.[14][15]

Figure 2.P61ypr0pylene Distilation Fuel Generator (PDFG)

24 Research Flowchart
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Figure 3. Flowchart Of Polypropylene Distilation Fuel Generator (PDFG)
2.5.Calorific Value Fuel Testing Device
Testing the Calorific Value of Polypropylene fuel as a result of purification by means of absorption
absorption or PDFG device is a Bomb Calorimeter in the Brawijaya University Malang, mechanical
egineering laboratory.

448




ISBN 978-602-14917-7-5
The First International Conference of Food and Agriculture

Figure 4. Bomb Calorimeter

2.6.Research Design
The process diagram of the purification of liquid polypropylene from Pyrolysis results is as follows:

Figure 5. Research Design

Explanation of the diagram above is as follows:

Polypropylene fuel produced by Pyrolysis is inserted into the PDFG tool through the Inlet Pipe. Then
through the condenser. Where in the liquid fuel condenser that still contains dirty is heated with a heat
transfer process. The heating of the fuel uses two electric heaters that heat the water around the pipe
through which the fuel oil passes. The pipe in the condenser is passed by the Polypropylene fuel and
then passed to the Absorber distillation tube by passing the open close valve. Heating process with
Electric Heater until the maximum heating temperature. In the past experiment the maximum heating
temperature was reached at a temperature of 97 degrees Celsius. Heating by electric heater is used
because to avoid the occurrence of auto ignition by the liquid fuel of polypropylene so that it can cause
a fire. At a temperature of up to 97 degrees Celsius, there will be hot steam flowing into the Absorber
distillation tube which will pass through hot Polypropylene liquid fuel.

After the heat vapor of the Polypropylene fuel enters the tube Absorption Absorption, the heat vapor
of the Polypropylene fuel is condensed to become liquid droplet again. The points of the liquid fall
down through a filter in the form of salt. The liquid that falls through the salt filter falls down the tube
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Distillation absorber. And the last process is the process of removing oil that has been condensed by
the drain process under the tube Absorption Absorption.[4][6][14][15]

3.Parameter Measurement

3.1.Dependent variables and observed variables
3.1.1.Dependent Variables

1. Volume of Polypropylene liquid fuel

2. Fuel heating temperature

3. Fuel catalyst mixture during the refining process

3.1.2.0bserved variables

1. The heating value and characteristics of the fuel before being processed in the purification device of
Distillation absorbs or PDFG (Polypropylene Distilation Fuel Generator)

2. The calorific value and characteristics of the fuel after being processed in a purification device for
distillation absorbs or PDFG (Polypropylene Distilation Fuel Generator)

4.Result and Discussion
From the results of testing in the Motor Fuel laboratory of Malang Brawijaya University, the following
results were obtained:

4.1. Density Test
Density test is carried out in a Piknometer device by weighing the initial and final weight in the
piknometer. First the piknometer is weighed at the initial weight in an empty state. And then weighing
is done when there is a Polypropylene oil test sample.

Density Formula :

[ I
p ..................... 8
In f['O mat iO n:

0 = density ( gr/ml)
m = mass of test object (gr)
V = piknometer Volume (mL)
Test results of Density Value of Polypropylene fuel from purification using Absorption Distillation or
PDFG (Polypropylene Distillation Fuel Generator) are as follows:
Table 1. Density Test

Fuel Density (gr/mL) Standar Density(gr/mL)
Premium 0.77 0.75
Pertalite 0.77 0.75
Pertamax 0.77 0.75
Polypropylene temperature 80 0.76 0.75

Celcius degree
Polypropylene temperature 0.748 0.75

97 celcius degree
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Figure 6. Density Test Graphic

From the graph above it can be seen that the ratio of the Density value of various fuels ranging from
Premium fuel, Pertalite, Pertamax, Polypropylene at temperatures of 80 degrees Celsius and
Polypropylene at a temperature of 97 degrees Celsius is the same average between 0.74 gr/ ml to 0.75
gr/ ml compared to the standard average value of fuel density of 0.75 gr/ ml. The quality and quantity
of fuel is affected by temperature. Therefore, fuel oil can shrink or even rise based on different levels
of temperature influence. In Polypropylene fuel is purified at a temperature of 80 and 97 degrees

Celsius so that the density decreases to 0.748 gr / ml.

4.2.Calorific Value Fuel Test

The calorific value is the amount of energy released for each unit of mass of fuel that through an

oxidation process in the fuel. (Ekky.2016).
The results of the fuel heating value test are as follows:

Table 2. Calorific Value Fuel test

Stanqa{d Calorific value
Fuel calorific (KJ/er)
value(KJ/gr) e
Premium 48.00 43.80
Pertalite 48.00 44.20
Pertamax 48.00 48.00
polypropylene
temperature 80 celcius 48.00 434
degree
polypropylene
temperature 97 celcius 48.00 44.3
degree
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Figure 7. Calorific Value Fuel Test Graphic

Explanation of the table and graph above is that the heating value of the Polypropylene fuel is
liquefied from the purification process by using an Absorption Distillation or PDFG (Polypropylene
Distilation Fuel Generator) Its heating value increases with the addition of temperatures of 80 to 97
Celcius degrees , but it is still below the high standard fuel heating value ie pertamax of 48 KI / gr
While the heating value of Polypropylene fuel from the purification of Absorption Absorption Tool is
43.4 KJ / gr at a temperature of 80 degrees cecius and 44.3 KJ / gr at a temperature of 97 degrees
Celsius. The heating value of liquid Polypropylene fuel combustion results from purification with the
Absorption Absorption device increases with increasing combustion temperature, this is because
during the heat release process in the environment it takes a large amount of heat energy through a
complete combustion reaction of mass union or fuel volume.

5. Conclusion

And from the results of its purification with a PDFG tool (Polypropylene Distillation Fuel Generator).
There is an increase in heating value which is equal to 44.3 KJ / gr. This happens because there is heat
absorption or absorption system in the distillation device by Desiccant salt. With heat reaching
temperatures of 97 degree Celsius the remains of plastic waste burn completely. The Polypropylene
liquid fuel evaporates into the absorber tube and the steam condenses down through the desiccant of
salt into liquid oil that is clear and clean.

6. Acknowledgements

We are very grateful to the Minister of Research and Higher Education for the implementation of this
research through DRPM PDP conducted at State Polytechnic Institution of Jember in budget year
2017.

7. Reference

[1] AS Chaurasia and BV Babu 2005 Modeling & Simulation of Pyrolysis of Biomass Effect of
Thermal Conductivity Reactor Temperatur and Particle Size on Product Consentrations
Pilani India.

[2] Azamataufig BP and Aditya Wahyu P 2015 Nilai Kalor Bahan bakar Plastik Polypropilene
(BBPP) Hasil Pirolisis dengan campuran premium dan octane booster Jurnal Ilmiah
INOVASI Vol 1 No 2 edisi Mei-agustus 2016 ISSN 1411-5549

452




@ ﬁ ISBN 978-602-14917-7-5

The First International Conference of Food and Agriculture

[3] Das S and Pande s 2007 Pyrolysis and Catalytic Cracking of Municipal PlasticWaste for
Recovery of Gasoline Range Hydrocarbons Thesis Chemical Engineering Department
National Institute of Technology — Rourkela.
[4]  Ekky wahyudi 2017 Processing of Polypropylene (PP) Plastic Waste Into Oil Fuel by Catalytic
Cracking Method Using Synthetic Catalyst Jurusan Teknik Kimia Universitas Riau.
Jurnal Rekayasa Kimia dan Lingkungan Vol 11 No | Hlm 17 - 23, Juni 2016 ISSN 1412-
5064 e-ISSN 2356-1661DOI https doi.org 1023955rkv] 1112958
[5] Kadir 2012 Kajian Pemanfaatan Sampah Plastik Sebagai Sunber Bahan Bakar Cair
Dinamika Jurnal Ilmiah Teknik mesin Vol 3 No 2 Kendari Universitas Haluoleo
[6] Kumar S, Panda AK, Singh RK 2011 A Review on Tertiary Recycling of High-Density
Polyethylene to Fuel Resources Conservation and Recycling Vol 55  893-910
[7] Kurniawan A 2012 Mengenal Kode Kemasan Plastik yang Aman dan Tidak
http://ngeblogging.wordpress dikutip tanggal 01-Agustus-2018
[8]  Mikrajuddin 2016 Fisika Dasar 1.Untuk Universitas Word Press [TB
[9] Melyna E, Irdoni, [ Zahrina Tanpa Tahun Perengkahan Sampah Plastik (HDPE,
PP, PS) Menjadi Precursor Bahan Bakar dengan Variasi Perbandingan
Bahan Baku/Katalis H-Zeolit Riau Universitas Riau
[10] Muryani 2016 Kelompok Swadaya Masyarakat (KSM) pengolahan Sampah
kelurahan Wlingi Blitar Wlingi
[11] Ramadhan, Aprian 2011 Pengolahan sampah plastik menjadi minyak menggunakan proses
pirolisis Jurnal Ilmiah teknik Lingkungan Vol 4 no 1 Universitas Pembangunan
Nasional Veteran Jawa Timur
[12] Surono, Budi U 2013 Berbagai Metode Konfersi Sampah Plastik Menjadi Bahan Bakar
Minyak Jurnal Teknik Vol 3 No | Yogyakarta Universitas Janabadra
[13] Tri Poespowati 2016 Metode Pemisahan Secara Destilasi Buku Teknik No ISBN 978- 979-
796-132-9 Universitas Muhammadiyah Malang Press
[14] S Sekar And R Saravanan 2011 Experimental Studies on Absorption heat Transformer coupled
Distillation System Desalination Volume 274 issues 1-3 Pages 292-301
[15] KE Herold, R Radermacher, SA Klein 2016 Absorption Chillers and Heat Pump International
Standar Book Number 13 978-1-4987-1435-8

453




design polypropylene

ORIGINALITY REPORT

13. 2. 11% 3.

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Aditya Wahyu Pratama, Winarko. "Performance 90/
Test of A mixture of Polypropylene Plastic Fuel °
from Pyrolisis with Gasoline to Torque and

engine Power", Journal of Physics: Conference

Series, 2020

Publication

Submitted to Lambung Mangkurat University 2
Student Paper %
K Kasutjianingati, R Firgiyanto, AE Warisu. 1 y
(0]

"Response of the Vanda Planlet (Vanda
sanderiana) to the Addition of Guano and
Mycorrhizal Fertilizers in the Acclimatization
Stadia", IOP Conference Series: Earth and
Environmental Science, 2020

Publication

sinta3.ristekdikti.go.id 1.
0

Internet Source




Exclude quotes On Exclude matches <1%

Exclude bibliography On



	design polypropylene
	by Azamataufiq Budiprasojo

	design polypropylene
	ORIGINALITY REPORT
	PRIMARY SOURCES


