Journal of Physics: Conference Series

PAPER « OPEN ACCESS You may also like

- Density Functional Theory Study of the

P reface Stress Impact on Formation Enthalpy of
Intrinsic Point Defect around Dopant Atom
in Ge Crystal

To cite this article: 2020 J. Phys.: Conf. Ser. 1500 011001 ghunlt(a Yamaoka, Koji Kobayashi and Koji
ueoka

- Unreacted equation of states of typical
energetic materials under static
compression: A review

View the article online for updates and enhancements. Zhaoyang Zheng, , Jijun Zhao et al.

- Modification of the Hybridization Gap by
Twisted Stacking of Quintuple Layers in a
Three-Dimensional Topological Insulator
Thin Film
Changyuan Zhou, , Dezhi Song et al.

245th ECS Meeting Bringing together industry, researchers, and
government across 50 symposia in electrochemistry

and solid state science and technology

San Francisco, CA
May 26-30, 2024

Learn more about ECS Meetings at
PRIiME 2024 http://www.electrochem.org/upcoming-meetings

Honolulu, Hawaii

October 6-11, 2024 @ Save the Dates for future ECS Meetings!

This content was downloaded from IP address 36.68.177.150 on 10/06/2023 at 05:05



https://doi.org/10.1088/1742-6596/1500/1/011001
/article/10.1149/2.0131707jss
/article/10.1149/2.0131707jss
/article/10.1149/2.0131707jss
/article/10.1149/2.0131707jss
/article/10.1088/1674-1056/25/7/076202
/article/10.1088/1674-1056/25/7/076202
/article/10.1088/1674-1056/25/7/076202
/article/10.1088/0256-307X/38/5/057307
/article/10.1088/0256-307X/38/5/057307
/article/10.1088/0256-307X/38/5/057307
/article/10.1088/0256-307X/38/5/057307
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjssht72fFz8-7PAzjFoAzK2GovwQFcvVQx2c8mvO0Qs2sSH0or52WlumW5lAzWzw21k6096JdpEWyFlM0i_yoWEIrlLj5h7SxEZy_cuZNZxHO3e_OtfjWjegZZLysYgaGkjWL3A4wG1CM4t3Dfjq4tzvncmT28F39No76Jan7TVcUu7KLKnS74gZNtqv7lyRrHh_FS1S81SG7aaXN0CVchpWk-XMFslQKGP7OiTgNr04RLHmtc20SS-W50Tgj5qUZK9-xIxhkyYqJCk-RxWwCXGa9mdg-AegVBiRoIQY9DD4okikA9z8&sai=AMfl-YRhGexVmG809id-m3SjHRXB3STVpJd9BNZ90Uasub2yCB6mq1jxDp-zpAKNpgIB62tfyPlhNoBszMZYKko&sig=Cg0ArKJSzPhUT-sCMuOO&fbs_aeid=[gw_fbsaeid]&adurl=https://www.electrochem.org/upcoming-meetings/

FIRST 2019 IOP Publishing
Journal of Physics: Conference Series 1500(2020) 011001  doi:10.1088/1742-6596/1500/1/011001

Preface

The 3" FIRST 2019 (Forum in Research, Science, and Technology) International
Conference was initiated and organized by State Polytechnic of Sriwijaya in
collaboration with Management and Science, University (MSU), Malaysia and National
Chin-Yi University of Technology, Taiwan. The theme of the conference was
“Integration of Advanced Technology to Enhance Social Welfare”.

The 3" FIRST 2019 International Conference facilitated the participants from all over
the world to meet face to face to open chances in establishing connection and
collaboration among them. It was not only for the researchers in academics, but also in
industries and governments. This conference became an effective media to link the
researchers from many parts of the world conference, for exchanging, sharing, following
up and discussing the results of the latest researches, industries needs, and government
regulatory policies.

The 3" FIRST 2019 International Conference became worthwhile platform for
researchers to present their finding in the areas on multidisciplinary of Engineering and
Science (Track 1), Computer Science and ICT (Track 2), and Social Science (Track 3). It
has also provided an opportunity for the professionals and researchers to learn and share
about the latest development and research in those 3 tracks.

The 3" FIRST 2019 International Conference attracted so many authors not only from
Indonesia but also from other countries, such as Japan, Taiwan, and Malaysia. There
were 180 papers were accepted in the 3™ FIRST 2019 International Conference,
including 89 papers for Track 1 (Engineering and Science), 46 papers for Track 2
(Computer Science and ICT), and 45 papers for Track 3 (Social Science).

In The 3" FIRST 2019 International Conference, there were 4 keynote speakers and 3
invited speakers. As the keynote speakers, there were Prof. Yasushi Kiyoki, Ph. D from
KEIO University, Japan, Prof. Nurul Taufiqu Rochman, M. Eng, Ph. D, From LIPI,
Indonesia, Prof. Tjiptohadi Sawarjuwono, M. Ec., Ph. D., Ak, from Universitas
Airlangga, Indonesia, and Prof. Win-Jet Luo, from National Chin-Yi University of
Technology, Taiwan. As the invited speakers, there were Dr. R. Wisnu Nurcahyo, DVM
from Universitas Gadjah Mada, Indonesia, and Assoc. Prof. Dr. Intan Zaurah binti Mat
Darus from Universiti Teknologi Malaysia.

The 3" FIRST 2019 International Conference committee would like to say thank you
very much for all the participants and their respected institution that have supported for
the success of the 3" FIRST 2019 International Conference, and all of the guess and
sponsors of the 3" FIRST 2019 International Conference.

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
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Abstract. The consumption of plastic gives many benefits however, uncontrolled use
can bring about negative impacts on the environment. Plastic waste is a material that is
difficult to decompose by nature or referred to as non-biodegradable. The catalytic
cracking process is one way to process plastic waste. This study was conducted to
determine the effect of cracking temperature and cracking time on the volume and
physical properties of the produced liquid. The catalyst used is Cu-Al,Oz with a ratio of
20% of 200 g of raw material. In this study, the most liquid produced is 142 mL at a
cracking temperature of 300 °C within 150 minutes. The best physical properties
(heating value, Octane Research Number, Octane Motor Number) produced from liquid
condensate at 250 °C and 120 minutes.

1. Introduction

Plastic is widely used in households and industries. Plastic has many advantages instance, flexible,
transparent, not easily damaged, varied in color, cheap, easy to obtain. In general, the plastic used as
food permanent packaging material in the food industry, plastic bottles, or in the form of plastic bags
crackle [1-2]. More than 70% of the mass of waste is household waste plastic such as LLDPE, HDPE,
LDPE, PP, and PS [3-4].

Excessive use of plastic and the length of decomposition time will worsen environmental
conditions. Plastic is more practical to use causing its use to continue to increase even though it is known
for a long time for the degradation process. Needs are increasing, garbage is piling up and the
environment is polluted and has an impact on health [5-7]. An alternative to handling plastic waste is to
return plastic waste to the base material for making it. The technology for converting plastic waste into
liquid fuel is by cracking. The process of thermal catalytic cracking is a process of breaking down
hydrocarbon chains from long-chain compounds into hydrocarbons with smaller chains through the aid
of heat and catalysts [8-11].

This research furthers the previous study [12-14]. The purpose of this research is to utilize plastic
waste by adding Cu-Al,O3 catalyst and determine the effect of varied temperature and cracking time on
the physical characteristics of produce liquid.
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2. Experimental

The raw material used in this study was Expanded Polystyrene (EPS) plastic waste, or better known
as styrofoam. Plastic waste was washed with water and then dried. Then the raw material was crushed
to create a size of 1-3 mm. For each sample, 200 g of raw material was used.

Base on [15], Cu-Al,Os; catalyst was made by the impregnation of Cu metal on Al,O3; Dissolved 2

g of CuSO4-5H:0 into the distilled water while was stirring with a spatula. Added 25 g of Al.O3; with
99% purity to the CuSO4-5H,0 solution, while was continuing stirred. Then the mixture was heated to
a temperature of 90 °C while was continuing stirred using a heating stirrer for 3 hours. The impregnation
of Cu-Al;Os was filtered then washed with distilled water. Then, dried it in the oven for 3 hours at 90
°C. The resulting Cu-Al,O3 was stored in a dry and closed container.
200 g of raw material was put into the fixed bed reactor then add 20% Cu-Al,Os catalyst of the raw
material mass. Temperature variations of 150 °C-300 °C with a range of 50 °C. The time variation was
30 minutes until 150 minutes with a range of 30 minutes. After the processing time reached, measured
the yield of the produced liquid. After finishing all treatments, analyzed the physical characteristics of
each sample.

3. Results and discussions
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Figure 1. The Effect of Time and Temperature to Yield

Figure 1 shows that in general the produced yield has the same tendency for temperature and
time variations. Yield will continue to increase with increasing temperature and length of cracking.
Polystyrene degradation will begin to occur at a temperature of 150 °C but only a small yield produced
because the decomposition temperature has not reached yet [16]. While starting at 200 °C the yield
produced tends to be large and increasing at various time variations. The highest yield of 142 mL was
obtained from the sample with a temperature variation of 300 °C for 150 minutes because the raw
material had experienced perfect cracking characterized by the absence of liquid droplets after that time.
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Figure 2. The Effect of Time and Temperature on the Heating Value

Figure 2 shows that the higher the temperature and the length of cracking are, the higher the heating
value will be because there are paraffin, olefin, naphtha, and aromatic contents which cause an increase
in heat value [10-11]. The dominant cracking of styrofoam contains Styrene, ethylbenzene, and 2-
phenyl-propene. These three compounds have a high heating value. For Styrene, ethylbenzene and 2-
phenyl-propene compounds the calorific values are 10,085.45 cal/g, 10,276.26 cal/g and 9,836.44 cal/g
[13]. Results The heating value at a temperature of 250°C with various time variations has a tendency to
good results, which is between 10,350 cal/g-10,760 cal/g. The highest heating value is 10,760 cal/g
obtained at operating conditions of 250 °C and 120 minutes. However, the time variation of 150 minutes
for all temperature variations was obtained as the calorific value tends to decrease because in these
conditions more long-chain compounds produced more residues.

102

100

96

RON

94

9

N

88

98 |

30 60 90 120 150

Time (minute)

= 150°C
m 200°C
¥ 250°C
® 300°C

Figure 3. The Effect of Time and Temperature Reaserch Octane Number (RON)



FIRST 2019 IOP Publishing
Journal of Physics: Conference Series 1500 (2020) 012048  doi:10.1088/1742-6596/1500/1/012048

100
97,5
95
92,5

o m 150°C

87,5 ‘
z ® 200°C
S 85 :
- 0
82,5 1250°C
80 [ | 3000(:
77,5
75 — 2 3
30 60 90 120 150

Time (minute)

Figure 4. The Effect of Time and Temperature on Motor Octane Number (MON)

To determine the quality of gasoline can be determined through the effectiveness of combustion
in the engine. The octane number is a comparison of n-heptane and iso tan compound which is used as
a gasoline quality standard. The better the quality of gasoline, the higher the octane number. Gasoline
content consists of paraffin, olefin, naphthalene, aromatic, and other organic compounds and
contaminants. When burning, good gasoline does not cause knocking because it can interfere with the
movement of the piston on the engine. Besides RON, Motor Octane Number (MON) is another way to
determine octane numbers. This method is done with the same engine test as RON but uses a higher
rotation per minute (rpm). RON uses 600 rpm while MON 900 rpm. Also, MON uses pre-heated fuel
and variations of ignition timing [14].

Figure 3 shows that the RON at a temperature of 250 °C and various time variations show better
results than the octane number produced under other operating conditions. At temperatures of 250 °C
and various time variations, the octane number obtained ranged from 94 - 99. For the best octane number
obtained at 250 °C and a time of 120 minutes. The RON value based on the standard and quality
(specification) of gasoline fuel 90 listed in the decision document of the General Oil and Gas of the
Republic of Indonesia Number 313. K / 10 / DIJM.T / 2013 is equal to 90. The results of this study
indicate that the range of RON values following quality standards, which amounted to 92-99. Figure 4
shows the MON reaching 90 obtained at temperatures of 250 °C with 90 minutes and 120 minutes time
variations, namely 90 and 92.

4. Conclusion

From the results of the study, it can conclude that temperature and time variations are more dominant in
the results of the analysis of the physical properties of the calorific value, Research Octane Number and
Motor Octane Number is a temperature of 250 °C and a time of 120 minutes.
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