= CONFERENCE PROGRAMME =
S| PAPERS ABSTRACTS &

e IR T RS BB ,,(? AT e R ""‘EMQ“::“ =
@ 4 Bﬁ o V e =
ﬁ ¢ “

6th International Conference on

Sustainable Agriculture, Food 1

~— and Energy. H 3
October 19 - 21, 2018 in MANILA, i
Philippines. H |
T 35‘35«,_ S stmn——;gs‘

Inclusive Agri-food

Energy Production for
Communlty Empowerment
in a Changing Climate

SAFE NETW\;JRK

Sustainable Agriculture, Fi



SAFE 2018 COMMITTEE

Patron

Prof. Dr. Tafdil Husni, The Rector of Andalas University. Indonesia.

Dr. Honorio Soriano, The PCountry of Pampanga State Agricultural University (PSAU). The Philibbines,
Rolando de Asis, PhD , The PCountry of Central Bicol State University of Agricufture (CBSUA). The Philippines,
Dr. Baldwin G. Jallorina, Director IV of Philippines Center for Postharvest and Mechanization (PhilMech). The
Philippines

: Executive Chairman
Prof. Dr. Novizar Nazir-Andalas University-INDONESIA

Local Conference Coordinator

Norman G. Be Jesus, Ph.D

Director, PSAU-ALIAS R&DE Center-.

Pampanga State Agricultural University-Magalang, Painpanga, Philippines

Conference Secretary
Dr. Helen Martinez
The Philippines Center for Postharvest and Mechanization (PhilMech). Philippines

Advisory Commiittee

Dr. Paul Kristiansen-University of New England AUSTRALIA (Co-ordinator)

Prof.Dr. Werry Darta Taifur, Andalas University, INDONESIA)

Dr. Lili Nurlaili, Indonesian Attache on Education and Culture (Philibpines)

Prof. Dr. Hj. Khudzir Bin Hj Ismail, Dean of Faculty of Applied Science. UiTM, MALAYSIA
Prof. Dr. Nguyen Hay— Nong lam University Ho Chi Minh City-VIETNAM

Dr. Yunardi Yusuf-Syiah Kuala University-INDONESIA

Prof. Dr. Diumali Mangunwiiaya- Bogor Agricultural Agriculture. INDONESIA.

Prof. dr. Dewa Putu Widjana, DAP&E. Sp.Par.K-Warmadewa University~INDONESIA
Dr. Anak Agung Gde Oka Wisnumurti, M.Si-Warmadewa UniversityINDONESIA
Prof.Dr. Bohari M Yamin, Universiti Kebangsaan Malaysia, MALAYSIA

Prof.Dr. Masateru Senge, United Graduate School of Agricultural Science. Gifu Universitv, IAPAN
Prof. Dr. Wan Mohtar Wan Yusoff-Universiti Kebangsaan Malaysia, MALAYSIA
Prof.Dr. Wan Azizah Hanom Ahmad, UiTM, Malaysia

Steering Commiittee

Prof. Dr. Helmi- Andalas University-INDONESIA (Co-ordinator)

Assoc. Prof. Dr. Nurul Huda— SAFE-Network Country Co-ordinator (Malaysia)

Universiti Sultan Zainal Abidin (UniSZa), MALAYSIA

Prof. P.M.C.C de Silva, PhD, University of Ruhuna, SAFE-Network Country Co-ordinator (SRI LANKA)
Assoc.Prof. Keng-Tung Wu, PhD, SAFE-Network Country Co-ordinator (TAIWAN)

Prof. Dr. Fauzan Azima - Andalas University-INDONESIA.

Dr. Munzir Busniah— Andalas University-INDONESIA.

Prof. Dr. Amitava Basu- Bidhan Chandra Krishi Vidyalaya, INDIA

Prof. Nasser Aliasgharzad-Department of Soil Science- Faculty of Agriculture. The University of Tabriz-Iran.
Assoc.Prof. Nguyen Huy Bich, Ph.D- Nong Lam University Ho Chi Minh City-VIETNAM

Prof. Kohei NAKANO, Ph.D.- Gifu University-JAPAN

Prof. Dr. MD MIZANUR RAHMAN BHUIYAN, Khulna University-BANGLADESH

Dr. Ir. Ujang Paman Ismail, MSc. Universitas Islam Riau-INDONESIA

Page | ix




LIST OF PAPER

ENERGY SUSTAINABLE ENERGY AND DEVELOPMENT
ETIARACTERISTICS OF BAMBOO BIOMASS IN THREE TYPES

Aisman, Santosa, Rika Ampuh and Novizar Nazir

OF ELEVATONS IN WEST SUMATERA

Technology, Andalas University. INDONESIA Email: gisman_64@yahoo.com
Energy-02 PERFORMANCE TEST AND CHARACTERISTICS OF METHYL ESTER FROM PYROLYSIS PROCESS OF
RICE HUSK

Sri Aulia Novita "), Perdana Putera 1, Musdar Effy Djinis "

Department of Agricuttural Engineering, Payakumbuh State Polytechnic of Agriculture. E-mail: sriaulianovita@gmail.com,
rdanaputera8| il.com

Energy-03 THE POTENTIAL OF NYAMPLUNG SEED OiL (CALOPHYLLUM INOPHYLLUM LINN) AS ALTERNATIVE
ENERGY IN NORTH MALUKU

Indah Rodianawati*’, Tri Mulya Hartati®, M. Musni Harbelubun®, Samsul Bahri®
% Faculty of Agricultural, Khairun University

b Faculty of Engineering, Khairun University. *e-mail: rodiana79@gmail.com

Energy-04 FARM POWER SOURCES AND MACHINERY CONTRIBUTION IN SMALL RICE FARMING OPERATIO
NS IN KAMPAR REGION, INDONES!A

Ujang Paman, Khairizal, Hajry Arief Wahyudy, and Saipul Bahri
Department of Agribusiness, Facutty of Agriculture, Riau Iskamic University y
JI. Kaharudin Nasution No. |13 P. Marpoyan, Pekanbaru 28284, Riay, Indonesia. Corresponding author: Emang@agr.uir.ac.id
Energy-05 INVESTIGATION OF PROMISING GEOTHERMAL ENERGY USING MAGNETO TELLURIC METHOD IN
BENGKULU PROVINCE-INDONESIA.

Dr. Muchammad Farid

Faculty of Mathematics and Natural Sciences. University of Bengkulu. Indonesia. E-mail: mfarid@unib.acid
Energy-06 SUGAR PRODUCTION FROM ALKALI PRE-TREATED RICE HUSK BY MICROWAVE ASSISSTED ACID
HYDROLYSIS

SABIHA HANIM SALEH, NUR ELLY SHAMIMI BAHARIN, NOR DALILA NOR AFFAANDI, SHARIFF CHE
IBRAHIM

Faculty of Applied Sciences. Universiti Teknologi MARA (UiTM). MALAYSIA. E-mail: sabihahanim@salam.uitm.edu.my

Energy-07 ANALYSIS OF EFFECT OF CARBONIZATION TIME AND HEATING RATE ON THE RATE OF BURNIN

G REACTION, REACTION KINETICS (ACTIVATION ENERGY) ON BIO-
BRIQUETTE OF OLD COCONUT, COCONUT, AND COCOA WASTE

Wahidin Nuriana, Agus Suryanto, Mustafa Kamal
Universitas Merdeka Madiun. E-mail: nuriana@unmer-madiunacid), E-mai: (agusunmr@yuhoo.co.id} , E-mail: (mmmfu@unmemadiunocid)
Energy-08 THE POTENTIAL MAIN AND RATOON CROPS OF SWEET SORGHUM AT

DIFFERENT ALTITUDE AS A FEEDSTOCK OF BIOETHANOL

Praptiningsih Gamawati Adinurani , Sri Rahayu Luluk Sulistiyo Budi

Agriculture Faculty, Universitas Merdeka Madiun, Indonesia .Email: prapﬁningsiﬁ@unmermdiuuodd
Energy-09 PERFORMANCE COMPARISON OF PHOTOVOLTAICS BETWEEN FIXED AND SUN TRACKING IN
PALEMBANG - INDONESIA

MUHAMMAD HAMDI BRD', TRESNA DEWL, RUSDIANASARF

| Applied Master of Renewable Energy Engineering, Politeknik Negeri Sriwijaya, Jl. Srijaya Naegara, Palembang, 30 139, Indonesia
E-mail: hamdibrd@gmail.com

2Electrical Engineering Department, Politeknik Negeri Sriwijaya JI. Srijaya Negara,Palembang, 30139, Indonesia. E-mail:
2Chemical Engineering Depdrlment,Politeknik Negeri Sriwijaya . Srijaya Negara,Palembang, 30139, Indonesia. E-mail:
rusdianasari@polsri.ac.id

Energy-10 PYROLYSIS OF POLYPROPYLENE PLASTIC WASTE INTO LIQUID FUEL

Yohandri Bow', Rusdianasari', Tresna Dewi’

| Chemical Engineering Department,Politeknik Negeri Sriwijayal. Srijaya Negara,Palembang, 30139, Indonesia. E-mail:
yohandribow@polsri.acid, rusdianasari@polsri.acid

2Electrical Engineering Depanment,Poﬁteknik Negeri Sriwijaya,JI. Srijaya Negara,Palembang, 30139, Indonesia. E-mail:
tresna_dewi@polsri.acid

Energy-11 EFFECTIVENESS OF SOLAR TRACKER USE ON SOLAR PANELS TO THE OUTPUT OF THE

GENERATED ELECTRICITY POWER

Arnold Edward', Tresna Dew#, Rusdianasari’

| Applied Master of Renewable Energy Engineering Politeknik Negeri Sriwijaya, JL. Srijaya Naegara, Palembang, 30139, Indonesia x

E-mail: Amold.edward@pertamna.com

2Electrical Engineering Department Politeknik Negeri Sriwijaya,Jl. Srijaya Negara,Palembang, 30139, Indonesia. E-mail:
: : ocid

s
2Chemical Engineering Department,Politeknik Negeri Sriwijaya/l. Srijaya Negara,Palembang, 30139, Indonesia
Corresponding author: rusdianasari@polsri.ac.id —l




19

Product-49

OPTIMIZATION OF NUTRIENT FOR CELLULOSIC BACTERIAL GROWTH AND BIO-CELLULOSE
ENHANCEMENT VIA AUTOMATED MEDIA SCREEN SYSTEM

Nuragilah Hishammuddin*', Mohamad Nurhalkim Shafiq Mohd Nasir?, Mohd. Nazarudin Zakaria®, Sukirah
Abdul Rahman™, Asmida Ismail™, Faezah Pardi™, Ali H. Jawad™, Khudzir Ismail™™®, Norrizah Jaafar Sidik™,
Wan Razarinah Wan Abd Razak™'’, Ernie Eileen Rizlan Ross™!' and Khairul Adzfa Radzun™"?

#School of Industrial Technology, Faculty of Applied Science, Universiti Teknologi MARA, 40450 Shah Alam, Selangor Malaysia
haliqa6@gmail.com; hakimshafiq?2@gmail.com; nazarudin@salam.uitm.edu.my

*Biotechnology & Nanotechnology Research, Malaysian Agricuttural Research and Development Institute (MARDI), Persiaran MARDI-
UPM 43400 Serdang, Selangor Malaysia. E-mail: sukirah@mardi.gov.ry

*%School of Biology, Facuity of Applied Sciences, Universiti Teknologi MARA, 40450 Shah Alam, Selangor Malaysia

khai m.uitm.edu.my; asmida@salam.uitm.edu.my; faezahpardi@salan.dtmedu.my, ahjm72@gmail.com;

norri5 36@salam.uitm.edu.my; razarina408@salam.uitm.edu.my; ernie974@salam.uitm.edu.my

s%¥School of Chemistry, Faculty of Applied Sciences, Universiti Teknologi MARA, 40450 Shah Alarn, Selangor

Malaysia kh udzir@salam.uitm.edu.my

Product-50

AUGMENTATION OF NUTRIENT FOR BACTERIAL CELLULOSE GROWTH RATE USING HEXENE
SOLUTION

M. Nurhakim Shafiq Mohd Nasir*', Nuragilah Hishammuddin*?, Mohd. Nazarudin Zakaria®, Sukirah Abdul

Rahman®, Asmida Ismail", Faezah Pardi™®, Ali H. Jawad"”, Khudzir Ismail*®, Norrizah Jaafar Sidik™, Wan

Razarinah Wan Abd Razak™'*, Ernie Eileen Rizlan Ross™*!"', and Khairul Adzfa Radzun™"

# Department of Material Science and Technology, School of Industrial Technology, Facuty of Applied Sciences, Universit Teknologi

MARA, 40450 Shah Alam, Selangor, Malaysia
akimshafiq92@gmail.com: aliqab@gmail.com; nazarudin@sa

* Biotechnology & Nanotechnology Resea Malaysian Agricultural

UPM 43400 Serdang Selangor, Malaysia. sukirah@mardi.gov.my .

*Department of Biology, School of Industrial Technology, Faculty of Applied Sciences, Universiti Teknologi MARA, 40450 Shah Alam,

ia. khai salam.uitm. . asmidal salam.uitm.edu.my, fa di@salam.ui

din@ .edu.m

lam.uitr
Research and Development Institute (MARDI), Persiaran MARDI-

hpardi ul
w.my, ernie974@salam.uitm.edu.my

salam.uitm.ed| raz. ;
50 Shah Alam, Selangor, Malaysia

3 itm.edu. arina | 05@salam.uitm.
fty of Applied Science, Universiti Teknologi MARA, 404

Product-51

PACKING ANALYSIS OF MA TERIALS IN AGRO-INDUSTRIAL SETUP FOR QUALITY SESAME OIL

Luluk Sulistiyo Budi', and Indah Rekyani®
12 Dosen Fakultas Pertanian, Program Studi Agroteknologi Universitas Merdeka Madiun, Email. luluksb@unmer-madiun.acid

, Program Studi Agroteknologi, Universitas Merdeka Madiun, Fmal, et ———

Product-52

SMART SENSOR FOR MONITORING INTEGRATED WASTEWATER

Rusdianasari', Ahmad Taqwa?, Jakser®, Yudi Wijarnako!

13 Chemical Engineering Department, Politeknik Negeri Sriwijaya, JI. Srijaya Naegara, Palembang, 30139, Indonesia

E-mail: rusdianasari | 9@gmail. com

24EJectrical Engineering Department,Politeknik Negeri Sriwijaya,l. Srijaya Negara,Palembang, 30139, Indonesia. E-mail:
a@yahoo.com

Product-53

a
THE EFFECTS OF PROBIOTIC ISOLATED FROM HYMENACHE ACUTIGLUMA SILAGE TO THE
WEIGHT OF SMALL INTESTINE AND CAECA IN PEGAGAN DUCKS

Fitra Yosi'*, Sofia Sandi', Nuni Gofar?, Meisji Liana Sari', Nasir Rofiq® and M. Whonder Susilo'
'Department of Animal Science, Faculty of Agriculture, University o Sriwijaya, Indonesia
2Department of Soil Science, Faculty of Agriculture, University of Sriwijaya, Indonesia

Product-54

3Agency for the Assesment and Application of Biotechnology (BPPT) , Indonesia. *Corresponding email: fitrayosi@unsri.acid
THE EFFECT OF ORGANIC ACID SALT AND PROBIOTIC FROM HYMANACHINE ACUTIGULMA SILAGE
TO CARCAS QUALITY OF DUCK PEGAGAN

Meisji Liana Sari, Sofia Sandi, Fitra Yosi and Darmawan)
| Department of Animal Science Faculty of Agriculture, University of Sriwijaya. INDONESIA. email : meisji@yahoo.com

Product-55

ANTIBACTERIAL ACTIVITY OF ETHANOLYSIS PRODUCT FROM KETAPANG SEED OIL (Terminalia
catappa Linn ) IN STARCH FILM (PATCH)

Miksusanti', Herlina?, Fithri AN, Mardiyanto‘,Ferlinahayati’
15Chemistry Study Program Sriwijaya University
234pharmacy Study Program Sriwijaya University , miksusanti@gmail.com

Product-56

ANTI-CANCER EFFECTIVENESS TEST EXTRACTS OF ETHANOL LEAVES OF BENALU COFFEE BY
USING SHRIMP LARVAE

Khairani Fitri
Community Nutrition Department, University of Sumatera Utara, JI Universitas No 21Medan, 20155, Indonesia

Product-57

THE EFFECT OF VEGETABLE WASTE FLOUR AS SUBSTITUTION OF FEED ON PRODUCTION
PERFORMANCE AND INCOME OVER FEED COST OF MALE QUAIL (COTURNIX COTURNIX JAPONICA)

Joko Sutrisno', Winny Swastike?, Akmal Prayudi’ and Ahmad Pramono’
'Department of Agribusiness Faculty of Agriculture, Universitas Sebelas Maret
2 Department of Animal Science, Faculty of Agriculture, Universitas Sebelas Maret. E-mail: ‘,;km@@n_aﬂimﬁ J




IOP Conference Series: Earth and Environmental Science

PAPER « OPEN ACCESS

Pyrolysis of Polypropylene Plastic Waste into Liquid Fuel

To cite this article: Yohandri Bow et al 2019 IOP Conf. Ser.: Earth Environ. Sci. 347 012128

View the article online for updates and enhancements.

This content was downloaded from IP address 114.125.244.196 on 09/11/2019 at 15:49


https://doi.org/10.1088/1755-1315/347/1/012128

6th International Conference on Sustainable Agriculture, Food and Energy IOP Publishing
IOP Conf. Series: Earth and Environmental Science 347 (2019) 012128  doi:10.1088/1755-1315/347/1/012128

Pyrolysis of Polypropylene Plastic Waste into Liquid Fuel

Yohandri Bow'*, Rusdianasari?, Sutini Pujiastuti L3

123 Chemical Engineering Department, Politeknik Negeri Sriwijaya, Palembang
*Corresponding author: yohandribow@gmail.com

Abstract. Plastic is overused in every life application resulting in the accumulation of plastic
waste that takes a long time to decompose. An alternative way of handling plastic waste today is
to convert plastic waste into fuel oil or called plastic pyrolysis process. Pyrolysis is a chemical
decomposition of organic matter through a process of heating without or little oxygen in which
the raw material will break the chemical structure into a gas phase. One of the factors affecting
the pyrolysis process is the heating temperature in the reactor. In this research, the design of the
plastic waste pyrolysis tool using the thermal cracking method with a capacity of 500 grams
using infrared heating element. The raw materials used are Polypropylene type plastic. The
independent variables are temperature variations in the reactor, i.e., 250°C, 300°C, and 350°C.
The dependent variable is the mass of plastic waste, operating time, and operating pressure. From
the research results, the higher the heating temperature in the reactor, the higher the % yield,
density, specific gravity, and volume of liquid product produced. Conversely, the higher the
temperature, the lower API Gravity, Heating Value, and Flash Point are

1. Introduction

Waste is the biggest problem that human faced nowadays. The cities in the world produced 1.3 billion
ton/year of wastes. Based on Department of Environmental and Hygiene data, shown that Indonesia
produced 10.95 million pieces/year/100 stores plastic bag waste [1]. This fact placed Indonesia as the
2nd rank country to produce plastic bag to the sea with 187.2 million tons waste in the world, behind
China with 187.2 million tons plastic waste [2]. Based on Department of Environmental and Hygiene
Palembang data, the average of waste production is 800-900 ton and can increase to 1200 tons during
the holiday. Part of the waste is consisting of plastic waste.

Plastic is the macromolecule that formed by a polymerization process, which is a combination of
some monomer through the chemical process into the bigger molecule called polymer [3]. The use of
plastics is needed almost in every aspect because of its advantages, such as lightweight, strong structure,
anti-corrosion, and transparent. The importance of plastic used in every aspect causing the accumulation
of plastic waste bag that hard to be decomposed for a long time.

Popular plastic waste treatment is 3R, (reuse, reduce, recycle). Reuse is repeatedly using items
made of plastic. Reduce is reducing the use of plastic made items, especially for disposable items.
Recycle is recycling items made of plastic. Each waste treatment had some disadvantages. The
disadvantage of reuse is the certain items made of plastic, such as plastic bags if used many times will
not be suitable for use. Also, some type of plastic is not good for health. The downside of reducing is
that there must be cheaper and more practical plastic replacement items. While the weakness of the
recycle is that the plastic that has been recycled will decrease in quality. Destruction of plastic waste by
combustion (incineration) is less effective and risky because by burning the emergence of pollutants
from exhaust emissions (CO2, CO, NOx, and SOx) and some other pollutant particulates. So that other
processing method are needed to process plastic waste. Another alternative for handling plastic waste

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1



6th International Conference on Sustainable Agriculture, Food and Energy IOP Publishing
IOP Conf. Series: Earth and Environmental Science 347 (2019) 012128  doi:10.1088/1755-1315/347/1/012128

that is currently being researched and developed is to convert plastic waste into fuel oil or also called
the plastic pyrolysis process. Pyrolysis is chemical decomposition of the organic compound through the
heating without or with low oxygen that raw material will change its phase to gas. This process affected
by some factors, such as temperature and process time of pyrolysis, type of catalysts, type of reactor,
operation pressure, and many more. These factors will influence the product of pyrolysis.

Based on the previous research is known that heating temperature significantly influences the
result of plastic waste pyrolysis product [4-5]. A heat source that is used on those researches is LPG.
For this reason, in the design of the plastic waste pyrolysis device that the author made, infrared heaters
will be used. It is hoped that the heating process can take place more quickly and efficiently. In addition,
to facilitate the cleaning of the pipe due to the wax that appears after the process, a backwash flow pipe
is designed.

2. Materials and Methods

The design of plastic waste processing equipment consists of a reactor made of stainless steel 15 cm in
diameter with a height of 50 cm, this reactor is also coated with asbestos and aluminium to withstand
the heating produced by three Infrared heaters. In addition there is also a pre-gauge on the top of the
reactor to determine the pressure contained in the reactor along with a pipe equipped with a flange to
facilitate opening the reactor lid. At the reactor output pipe there is a Ball Valve to regulate the gas
output produced from heating plastic waste.

¥

Figure 1. Pyrolysis Equipment Scheme

The reactor gas output will then be condensed into a liquid phase in the condenser. The type of
condenser used is Shell and Tube with the type of Counter Flow. The gas from the reactor is inside the
pipe while outside the pipe is cooling water. The pipe inside the condenser is made of a spiral with a
length of 56 cm. The reason for the spiral pipe is that the cooling process in the condenser can run
optimally because of the longer pipe flow. Cooling water comes from the water in the reservoir which
is cooled by the chiller and then pumped towards the condenser. The container has dimensions of 30 cm
x 18 cm x 23 cm. Figure 1 is the design of a plastic waste pyrolysis device.

3. Results and Discussion

From the results of testing the plastic waste pyrolysis tool can be seen in Table 1. In this test 500 grams
of Polypropylene (PP) plastic waste were used for one run with temperature variations in the heating
process in the reactor, namely 250°C, 300°C, and 350°C. Then the pyrolysis oil will be analyzed for its
characteristics as in Table 2.
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Table 1. Waste Plastic Pyrolysis with Temperature Variation on Reactor Result Data

Plastic =~ Waste . . . Liquid Product
Operation Time Operation
No Mass . Produced
Polypropylene T%mperature (Minut Pkre;/sure Volume
° e cm2 Colour
) (°C) ) (kgf/em?) )
1 250 45 Yellow
2 500 300 60 1,5 55 Decp
Brown
3 350 70 Black

Table 2. Pyrolysis Oil Characteristics Analysis Result Data

No Operation Liquid Product Physical Properties Chemical Properties
Temperature Density API Flash  Point Heating Value
(°C) (gr/ml) Gravity (°O) GHV(cal/gr)
250 0,767 52,9 36 10928
2 300 0,770 52,2 33 10757
3 350 0,774 51,3 31 10626

3.1. Effect of temperature in the reactor on the volume of liquid product produced and % yield

The highest volume of liquid product is at a temperature of 350 °C as much as 70 ml, while the lowest
liquid product volume is 45 ml at a temperature of 250 °C. This condition could be happen because the
higher the temperature, the more bonds (hydrocarbon chains) are cut off to increase the liquid product
produced. From Figure 2 it can be seen that the increase in heating temperature in the reactor is directly
proportional to the volume of liquid product produced.

In Figure 3 it can be seen that the higher the heating temperature in the reactor, the higher the
yield. The biggest% yield value was obtained at a temperature of 350°C which was 10.91%. While the
smallest % vyield at a temperature of 250°C is 9%. The increase in% Yyield due to pyrolysis of
hydrocarbon polymers requires large energy (high temperature). At high temperatures, the hydrocarbon
chain will be more easily broken compared to low temperatures. This is in accordance the researcher
who explained that the higher the temperature, the more the conversion value produced [6]. Increasing
the reaction temperature will speed up the cracking process. The increase in product yield can be
interpreted as an increase in cracking reactions that occur. Cracking reaction is an endothermic reaction
where this reaction involves breaking the hydrocarbon chain so that the process of breaking a bond
requires large heat energy [7].
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Figure 2. Effect of Temperature on Pyrolysis Liquid Product Volume
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Figure 3. Effect of Temperature Variations on % Yield

3.2. Effect of Temperature in the Reactor on the Density and API of Liquid Gravity Products

The density value is in the range of 0.76-0.77 gr/ml which is in the range of gasoline specifications,
namely 0.710-0.780 gr/ml [8]. The greater the temperature, the more weight the liquid product density
is due to the heavier molecules that decompose. In Figure 4 it can be seen that the higher the temperature
in the reactor, the higher the density of the liquid product produced.

The density value is inversely proportional to the Gravity API as in Figure 5. The higher the
Gravity API is, the more valuable petroleum because it contains more gasoline. Conversely, the lower
the Gravity API, the quality of oil becomes less good because it contains more wax. Gravity's API value
is in the range of 47-49 which is classified as light oil because it has a Gravity API > 20.

0.776 -
. 0.774 -
§ 0.772 -
=
NG
> 0770 -
G
£ 0768 -
o
0.766 T T T 1
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Figure 4. Effect of Temperature Variations on Density
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3.3. Effect of Temperature in Reactor on Heating Value

The higher temperature in the reactor, the lower liquid product heating value produced. Heating value
range that produced is 10600-10900 cal/gr, based on the diesel fuel heating value, which is 10.700 cal/gr
[8]. Figure 6 explained the effect of heating temperature in the reactor on the heating value of liquid
product produced.

10950
10900 M

10850 S

:

10750 )

Milai Kalor (cal/gr)
A

107060 s
10650 .,

10600
200 250 300 350 400

Temperatur di Reaktor ["C)

Figure 6. Effect of Temperature Variations on Heating Value

3.4. Effect of Temperature in Reactor on Flash Point

This is due to the higher pyrolysis temperature; the more intense the fire is when it is ignited because it
is affected by the water content in the oil. The higher the pyrolysis temperature, the less water content
in the oil so that the flame quickly grabs and the flash point obtained is getting smaller [9]. The flash
point of the liquid product obtained is in the range of 31-36 ° C which is approaching the flash point
range of kerosene, which is 38-72 ° C. From Figure 7 it can be seen that the higher the temperature, the
lower the flash point of the liquid product.
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Figure 7. Effect of Temperature Variations on Flash Points

4. Conclusions

The heating temperature in the reactor is one of the variables that influencing the waste plastic pyrolysis
process. The higher the operating temperature, the higher the % yield and the volume of liquid product
produced. The higher the heating temperature in the reactor, the higher the density and specific gravity.
On the other side, the higher the temperature, the lower the Gravity API, Calorific Value, and Flash
Point. The flash point of the liquid product obtained is in the range of 31-36 ° C which is approaching
the flash point range of kerosene, which is 38-72 ° C.
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