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Conforence Proface

his proceeding book contains abstracts of technical papers from a three Jointly
gorganized Conference which are; International Conference on Geopolymer and

Sustainable Materials (IConGSM 2022), International Conference on Corrosion
and Surface Technology 2022 (I-CoST 2022) and International Conference on Applied
Data Science and Computational Intelligence (ADSCI 2022) which (at the time of this book
is launched) are concurrently held on the September 24,2022 at the Ho Chi Minh University
of Technology (HCMUT), Vietnam. The conferences organized by Center of Excellence
Geopolymer & Green Technology (CEGeoGTech), Universiti Malaysia Perlis.

The conferences aim to provide a high-level international forum for experts, researchers,
engineers, and academician from colleges and universities, scientific research institutes
and industries to present their new advances and research results in the field of
geopolymer and sustainable materials; corrosion and surface technology; and applied
science and computational. This volume is a compilation of the abstract technical papers
and represent an interesting outcome of the conferences. All the papers have been through
rigorous review by academic referees in their relevant topic of disciplines and meet the
requirements of international publication standard.

The committee would like to acknowledge appreciations to all who supported with
tremendous efforts for these conferences. The help and contribution of each individual and
institution was instrumental in the success of the conferences. In particular, we would like
to thank the organizing committee for its valuable inputs in shaping the conference
program.

The secretariats of lconGSM, I-CoST & ADSCI 2022
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Welcoming Message from the

Head of CEGeoGTech
Assoc. Prof. Ir. Dr. Shayfull Zamree Abd Rahim

y pleasure to welcome all the speakers,
Wdelega’[es and sponsors to our Three Jointly-

Organized Conference; International Conference
on Geopolymer and Sustainable Materials (IConGSM 2022),
International Conference on Corrosion and Surface
Technology 2022 (I-CoST 2022) and International
Conference on Applied Data Science and Computational

Intelligence (ADSCI 2022).

We intend to organized the conferences here in lively city of Vietnam with an aim to create an
effective medium for universities and industries to share knowledge, exchange information, innovation
and problem-solving techniques. | believe that this conference will be a great platform to establish
professional collaborations amongst researchers, academicians, scientists and industries, both locally
and internationally in the field of corrosion and surface technology. This platform is intending to
discuss and exchange ideas on the latest development and recent findings in research studies.

May |, on behalf of the Center of Excellence Geopolymer & Green Technology (CEGeoGTech)
Malaysia thank the Organizing Committee and those who are indirectly involved with the organization
and wish the Conference Success. Special thanks to Ho Chi Minh City University of Technology,
Vietnam, Universiti Teknologi MARA, Malaysia and Universitas Pertamina, Indonesia which have
been tremendously supportive in making this event meaningful.

| hope this conference will help in expanding the knowledge to all respective researchers, scientists
and academicians. This will contribute greatly to the improvement of the industry involved.

Thank you.

Shagftt

Assoc. Prof. Ir. Dr. Shayfull Zamree Abd Rahim

Head,

Center of Excellence Geopolymer & Green Technology (CEGeoGTech)
Universiti Malaysia Perlis (UniMAP)
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Joint Conference Schedule

Date: 24th September 2022
Venue: Ho Chi Minh University of Technology (HCMUT), Vietnam

TIME PROGRAM
8:00-8:45 AM PARTICIPANT REGISTRATION
e Welcoming Speech by Assoc. Prof. Ir. Dr. Shayfull Zamree
Abd Rahim, Head - Center of Excellence Geopolymer &
8:45-9.00 AM Green Technology (CEGeoGTech), UniMAP
e Opening Speech by Assoc. Prof. Huynh Dai Phu, Dean -
Faculty of Materials Technology, HCMUT
e Keynote Speech 1
by Associate Professor Dr. Eng. Januarti Jaya Ekaputri
9:00-9.30 AM Institut Teknologi Sepuluh Nopember (ITS), Indonesia
Title: The Use of Fungi Spore from Tempeh as a
Supplement in Concrete Containing Fly Ash
¢ Keynote Speech 2
by Assoc. Prof. Dr. Tea-Sun Jung, Incheon National
9:30-10:00 AM University, Korea

Title:  Cyrogenic Deformation  Studyfor Developing
Nanocrystalline Titanium

10:30-11:00 AM

e Keynote Speech 3
by Assoc. Prof. Dr. Dr. Pham Trung Kien, Ho Chi Minh
City University of Technology (HCMUT), Vietham
Title: Characterization of Cassava/Sugar Bagasse-Dervied
Biochar: The Effect Of Batch Mixing

11:30-11:30 AM

¢ Keynote Speech 4
by Assoc. Prof. Dr. Zuraida Abal Abas, Universiti Teknikal
Malaysia Melaka (UTeM), Malaysia
Title: Point of Sales Analytics — A Scientific Approach To
Drive Performance In Businesses

11:30-12:00 PM

¢ Keynote Speech 5
by Dr. Ts. Jegathish Kanadasan, Construction
Development Laboratory (CDL), Wisma YTL Cement, YTL
Cement, Malaysia
Title: Green Concrete: A Revolution For The Construction
Industry

12:00 - 1:00 PM

BREAK

1:00 - 6:30 PM o Parallel Session (IConGSM 2022 - Room 1)
e Parallel Session (I-CosT 2022 - Room 2)
e Parallel Session (ADSCI 2022 - Room 3)
6.30 PM END
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1st International Conference on Geopolymer and
Sustainable Materials (IConGSM2022)

Organizing Committee

CO-ORGANIZERS

1. Department of Silicate Materials, Faculty of Materials Technology, Ho Chi Minh
City University of Technology (HCMUT), VIETNAM.

2. Malaysian Geopolymer Symposium (MyGeopolymer), MALAYSIA

3. Department of Functional Materials, Czestochowa University of Technology,
Poland.

4. Konsorsium Riset Geopolimer Indonesia (KORIGI), INDONESIA.

5. Faculty of Mathematics and Science, Universitas Negeri Makassar (UNM),
INDONESIA

6. Department of Civil and Environmental, Faculty of Engineering Rabigh, King
Abdulaziz Universiti, SAUDI ARABIA.

7. Department of Technologies and Equipment for Materials Processing, Faculty of
Materials Science & Engineering, “Gheorghe Asachi” Technical University of lasi,
ROMANIA.

8. School of Civil Engineering, College of Engineering, Universiti Teknologi MARA,
MALAYSIA

CHAIRMAN: Professor Ts. Dr. Mohd Mustafa Al Bakri Abdullah
CO-CHAIRMAN: Assoc. Professor Dr. Rafiza Abdul Razak

TECHNICAL COMMITTEES

Assoc. Prof. Huynh Dai Phu (HCMUT, Vietnam)

Assoc. Professor Dr. Andrei Victor Sandu (TUIASI, Romania)
Professor Eng. Petrica Vizureanu, Ph.D., M.Sc. (TUIASI, Romania)
Assoc. Prof. Ir. Dr. Shayfull Zamree Abd Rahim (UniMAP, Malaysia)
Assoc. Prof. Drs. Subaer, M.Phil., Ph.D (UNM, Indonesia)

Assoc. Prof. Dr. Liew Yun Ming (UniMAP, Malaysia)

Assoc. Prof. Dr. Januarti Jaya Ekaputri (KORIGI, Indonesia)
Assoc. Prof. Dr. Heah Cheng Yong (UniMAP, Malaysia)

Assoc. Prof. Ir. Dr. Mohd Fathullah bin Ghazali (UniMAP, Malaysia)
Assoc. Prof. Dr. Noorhafiza Muhammad (UniMAP, Malaysia)

Ts. Dr. Warid Wazien Ahmad Zailani (UiTM, Malaysia)

Ts Dr. Noorina Hidayu Jamil (UniMAP, Malaysia)

Dr. Pham Trung Kien (HCMUT, Vietnam)

Dr. Zarina Yahya (UniMAP, Malaysia)

Dr. Romisuhani Ahmad (UniMAP, Malaysia)

Dr. Wan Mastura Wan lbrahim (UniMAP, Malaysia)

Dr. Eng. Nguyen Khanh Son (HCMUT, Vietnam)

Dr. Nazirah Mohd Apandi (UiTM, Malaysia)

Ts Liyana Jamaludin (UniMAP, Malaysia)

Mr. Muhammad Faheem Mohd Tahir (UniMAP, Malaysia)

Mr Muhamad Farizuan Bin Rosli (UniMAP, Malaysia)
Mrs Nurul Aida Mohd Mortar (UniMAP, Malaysia)
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IConGSM KEYNOTE SPEAKER 1

Associate Professor Dr. Eng. JanueTtTJaya Ekaputri
Konsorsium Riset Geopolimer Indonesia (KORIGI)
Civil Engineering Department
Faculty of Civil, Planning, and Geo Engineering
Institut Teknologi Sepuluh Nopember (ITS),
Surabaya, Indonesia

Engineering, FTSP, Sepuluh Nopember Institute of Technology (ITS) Surabaya. She

received her bachelor's and master's Degree from Institut Teknologi Bandung, Indonesia,
and Doctorate from Tokyo University, Japan. She started her teaching career at the Department of
Civil Engineering, Islamic University of Indonesia, Yogyakarta, in 2000-2002. In 2002-2004 she
became a technical consultant for the World Bank in East Java before actively teaching at ITS since
2005. She completed his doctoral studies at the University of Tokyo in 2010 in the field of concrete
materials. Until now, she is actively teaching several courses which include Engineering Mechanics,
Material Mechanics, and Concrete Material Technology. Her research interests include green
concrete, coal ash characterization, 3d Printing, and bio-mineralization. She is a representative of
The Indonesian Construction Engineers Association (HAKI) for American Concrete Institute (ACI). In
addition, she serves as president of the Indonesian Geopolymer Research Consortium (KORIGI) and
she is known as Vice President of Asia Pacific Women Inventors & Innovators Network (APWIIN). Her
research on geopolymers, bio-concrete and fly ash utilization have become references in many
countries. Her research interworks include papers related to innovative concrete and several patent
titles related to the use of Sidoarjo Mud and fly ash as cement materials. More than 70 research grants
from the national and international level have involved her as team leader. More than 120 titles of
papers have been published in national and international journals. There are 10 patent titles that have
been registered from the results of her research. By winning 21 awards at the national and
international levels, she has become one of the best concrete material researchers in Indonesia. In
2017 he was awarded the Indonesian government as the best researcher in Indonesia.

2 r. Eng. Januarti Jaya Ekaputri is an associate professor at the Department of Civil

The Use of Fungi Spore from Tempeh as a Supplement in Concrete
Containing Fly Ash

It depends on the source and quality of coal ash that is fly ash and bottom ash, the application of high-
volume coal ash in concrete mixtures faces some downsides, such as poor workability, lower early
strength, and higher shrinkage. Bottom ash guarantees the moisture supply as an internal curing
agent during the hydration process, providing calcium accumulation from microbial metabolism to fill
the pores and increase the concrete density. The presence of specific microbes in fresh concrete
increases the workability of the concrete. Fungi from Tempeh is nonpathogenic and commonly used
as source of nutritional protein. The combination of Class F fly ash replacing cement, bottom ash
replacing sand, and microbes to improve concrete performance have been applied to the industrial
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scale. The source of microbes was fungus Rhizopus sp, taken from Tempeh which is a traditional food
from fermented soybeans. Calcite precipitation derived from over fermented fungi is emerging as a
sustainable alternative to cement-based materials. These results are expected for industrial-scale
applications for sustainable infrastructure.

IConGSM KEYNOTE SPEAKER 2

,,ii,
D’ )

ASSOCIATE PROFESSOR DR. PHAM TRUNG KIEN
Ho Chi Minh City University of Technology (HCMUT)
Vietnam National University at Ho Chi Minh City (VNUHCM)

ham Trung Kien (PhD) received the B.E. (2002), M.E. (2005), and PhD (2012) degrees in
chemical/material engineering from Ho Chi Minh City University of Technology (Vietnam),
Universiti Sains Malaysia (Malaysia), Kyushu University (Japan). In 2022, he was apointed
as an Associated Professor at the Faculty of Materials Technology, HCMUT. Currently, he is a
Lecturer, Faculty of Materials Engineering, HCMUT. His Current interests include environment

materials engineering, solid-waste treatment engineering, bio-based materials engineering.

Characterization of Cassava/Sugar Bagasse-Dervied Biochar:
The Effect of Batch Mixing

In this research, we report the fabrication of biochar through torrefication process at 300°C for 3
hours. The starting materials used were cassava powder (CP) and sugar baggase powder (BP) as
wasted agriculture in Tay Ninh province, Vietnam. These materials were batch mixed with different
weight ratio such as CP/BP of 100/0; 75/25; 50/50; 25/75 and 0/100, follow by pellet forming in the
present of KOH which uptake to 20wt. batch mixtures. The green pellets were torrefication at 300°C
for 3 hours to find the condition can uptake highest C% in biochar. The result shows that the ratio of

CP/BP as 75/25 can uptake up to 89%C in biochar, leading to reduce the CO2 emission.
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IConGSM KEYNOTE SPEAKER 3

1 =
DR. TS. JEGATHISH KANADASAN
Construction Development Laboratory (CDL),
Wisma YTL Cement, YTL Cement
Malaysia
egathish Kanadaan (PhD) completed his Bachelor in Civil Engineering at Universiti Tenaga
Nasional (UNITEN) in the year 2011 before enrolling directly into a Ph.D programme in
University of Malaya. He received his Ph.D in Concrete Technology from the Faculty of Civil
Engineering in 2016 besides actively publishing his research works in many international tier one
journals. Currently, Jegathish is the Manager in Business and Product Development at YTL Cement.
He is an investigator at the Buildcon Concrete Sdn.Bhd, whilst working closely with YTL Cement, YTL
Slag Cement, Batu Tiga Quarry which are all the subsidiary companies of YTL. He actively carries out
research on cement, aggregates, alternative cementitious materials and admixtures to develop new

types of innovative and creative concrete solution to meet the industrial application.

Green Concrete: A Revolution for The Construction Industry

Cement is the most widely used building material in the world due to its strength, durability, versatility
and low maintenance — making it a key contributor to the development of nations for centuries. This is
why there is a push globally for the development of green cement and concrete for greater
sustainability. In this session, we will talk about the benefits of eco-friendly concrete and explore

various applications of these products to promote sustainable construction.
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IConGSM INVITED SPEAKER 1

TS. DR. WARID WAZIEN AHMAD ZAILANI
School of Civil Engineering, College of Engineering
Universiti Teknologi MARA MALAYSIA

Senior Lecturer at College of Engineering, Universiti Teknologi Mara under Department of

Structures and Materials. His research interests cover several aspects across cement and
concrete technology, mainly focusing on the development of geopolymer concrete for repair and
‘rehabilitation. He first enrolled his civil engineering study at Alor Setar Technical School (ASTECH)
and he then further his study at KMTK under Civil Engineering matriculation programme. He received
first degree, Bachelor of Civil Engineering (Hons) from Universiti Sains Malaysia in 2015 and then he
proceeded for his MSc./Ph.D. in Geopolymer at Center of Excellence Geopolymer and Green
Technology (CEGeoGTech), Universiti Malaysia Perlis in 2016 and graduated in 2019. He is a
registered Professional Technologist in Construction and Building Materials in Malaysia.

(gs. Dr. Warid Wazien Ahmad Zailani was born in Kodiang, Kedah in 1992. He is currently a

IConGSM INVITED SPEAKER 2

)
DR AFIKAH RAHIM
School of Civil Engineering, Faculty of Engineering

Universiti Teknologi Malaysia (UTM), Malaysia

Teknologi Malaysia, where she is currently a coordinator for Engineering Geology & Rock

Mechanic. She holds a PhD degree from the Universitas Gadjah Mada & Kyushu University
under the scholarship of JICA Japan & Masters in USM with attachment with Hokkaido University,
Japan. She has been involved in several projects funded by public and private organisations on
generally geology (geotechnical, microstructures on concrete, economic, structural, geophysics and
tunnel engineering). Her research mainly concentrates on coals towards the green technology,
sequestration of CO: for enhancement of methane, tunnel geology, concrete microstructures,
geotechnical analysis. She is also an active member of societies, such as Board of Geologist
Malaysia, Society for Engineering Geology Rock Mechanics Malaysia and Society of Geology,
London.

z r. Afikah Rahim is a Senior Lecturer at the School of Civil Engineering, at Universiti
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IConGSM 2022
ABSTRACTS OF
TECHNICAL PAPERS
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EFFECT OF WELL GRADED COAL BOTTOM ASH IN IMPROVING MECHANICAL
AND THERMAL PROPERTIES OF NORMAL CONCRETE

S Beddu?, P Sukhvinder!, N M Kamal!, D Mohamad?, N A Basri? and W W A Zailani®

!Department of Civil Engineering, Universiti Tenaga Nasional, Jalan lkram-Uniten,
43000 Kajang, Selangor Darul Ehsan, Malaysia.
2College of Graduate Studies, Universiti Tenaga Nasional, Jalan Ikram-Uniten, 43000
Kajang, Selangor Darul Ehsan, Malaysia.
3School of Civil Engineering, College of Engineering, Universiti Teknologi MARA,
40450 Shah Alam, Selangor, Malaysia.

Abstract. Concrete is one of the most widely and world’s oldest used construction
materials, due to its versatility, durability, sustainability, and economy. This study
presents the way of improving normal coal bottom ash to well graded coal bottom
ash and to investigate the effects of workability, mechanical properties and thermal
properties of normal concrete when partially replaced with well graded coal bottom
ash with sand. It was observed that the workability of the concrete showed a slight
increase with normal concrete containing well graded coal bottom ash. The
compressive strength of well graded coal bottom ash achieved the designed mix
design which was 40 Mpa at the ages of 3,7 and 28 days compared to controlled
concrete. The thermal conductivity of well graded coal bottom ash concrete showed a
decrease in value compared to controlled concrete. This research concluded that
80% of well graded coal bottom ash concrete was the optimum percentage
replacement which will help achieve the beneficial strength development.

THE EFFECT OF ADMIXTURE AND PVA FIBER ON THE PHYSICAL
PROPERTIES AND THE GREEN STRENGTH MEASUREMENT OF HIGH-
STRENGTH 3D PRINTING CONCRETE

M. Shahib Al Bari* , Januarti Jaya Ekaputrit”

!Department of Civil Engineering, Faculty of Civil, Planning and Geo Engineering,
Institut Teknologi Sepuluh Nopember, Surabaya, 60111, Indonesia

Abstract. This paper presents four parameters in 3D Printing Concrete (3DPC) in the
fresh state. Flowability, extrudability, open time, and buildability. In addition, this
paper also introduces a new method to obtain the green strength of fresh concrete.
The high-strength concrete mixture was used as a base mix design. The water to
binder ratio and admixture were tuned to obtain the 3DPC that satisfied those four
parameters. The 3DPC mix design used cement, silica fume, and reactive powder as
a binder with a ratio of 3:1:1. The ratio of sand and binder was 0.9. The water to
binder ratio (w/b) was 0.14 with the addition of a superplasticizer and accelerator. To
increase the buildability, 0.2% polyvinyl alcohol (PVA) fiber was added by concrete
volume. It had a 30 mm slump, 110 mm flow, 1.1 SRF, 85 minutes of open time, and
7 KPa green strength in 75 minutes. This mix design was able to be printed into 40
layers of 100x400 mm cylinder
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EFFECT OF REACTION TEMPERATURE ON ZEOLITE SYNTHESIZED
FROM OIL PALM ASH

C P Faizul*2, M T Muhammad Faheem? and Md F Bari®

!Center of Excellence Geopolymer and Green Technology (CEGeoGTech), Universiti
Malaysia Perlis, Kompleks Pusat Pengajian Jejawi 2, 02600 Jejawi, Arau, Perlis,
Malaysia
2Faculty of Chemical Engineering & Technology, Universiti Malaysia Perlis, Kompleks
Pusat Pengajian Jejawi 2, 02600 Jejawi, Arau, Perlis, Malaysia
3Dept. of Biochemistry & Molecular Biology, Trust University, Barishal, Bangladesh

Abstract. The zeolite synthesis using silica extracted from oil palm ash was carried
out under hydrothermal conditions by activation with sodium hydroxide (NaOH)
solution. The parameters involved in this study were reaction temperatures (40, 60,
80 and 100 °C) while the solid/liquid ratio, alkali concentration and reaction time used
were 0.2:1, 2 M and 12 hours, respectively. The properties of zeolites synthesized
were characterized using X-ray fluorescence (XRF) and x-ray diffraction (XRD).
Cation exchange capacity (CEC) values of the zeolite produced were also
determined. Phase analysis by XRD shows that zeolite gismondine
(CaAl:Si,0s-4(H20)) was produced after hydrothermal activation of treated oil palm
ash.

A REVIEW: PRELIMINARY STUDY ON CORROSION BEHAVIOUR OF
ALUMINIUM-METAL MATRIX COMPOSITES (MMCS) REINFORCED WITH
STRONTIUM (SR)

R. Rosmamuhamadani*® N.F.M. Razali*®, N.N.A Basir*® S.Osman®9,
M.M.Mahat'®, S. M. Yahaya?", M. N. Zakaria®>9

Material Science and Technology Program, Faculty of Applied Sciences, Universiti
Teknologi MARA, 40450 Shah Alam, Selangor
2Applied Chemistry Program, Faculty of Applied Sciences, Universiti Teknologi
MARA, 40450 Shah Alam, Selangor
3Eco-Technology Program, Faculty of Applied Sciences, Universiti Teknologi MARA,
40450 Shah Alam, Selangor

Abstract. Because of their superior physical and mechanical qualities, aluminium
metal matrix composites (MMC) are prospective materials for a variety of
applications. When compared to traditional engineering materials, reinforcements in
the metallic matrix improve stiffness, specific strength, wear, creep, and fatigue
properties. The corrosion behaviour of strontium (Sr)-reinforced with aluminium
magnesium (Al-Mg) and aluminium copper (Al-Cu) were discussed. The corrosion
resistance of the AI-MMC composites developed in this work was investigated
utilizing electrochemical experiments such as electrochemical impedance spectra,
linear polarisation tests, open circuit potential and potentiodynamic tests. Gamry
Reference Potentiostat's linear polarization resistance (LPR) approach is used to
assess the corrosion rate of various AI-MMC. From the reviewed that have been
done, Sr has been shown to enhance the number and magnitude of casting flaws,
notably porosity and oxide inclusions. This paper attempted to evaluate the
reinforcing material Sr utilized in the synthesis of AI-MMC and the impacts on the
materials' corrosion behaviour.
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MICROSTRUCTURE CHARACTERISATION, HARDNESS, AND CORROSION
BEHAVIOUR OF NICKEL-SILICON CARBIDE ELECTRODEPOSITION COATING
WITH THE INFLUENCE OF ULTRASONIC AGITATION

Agalyah Loganathan?, Zakiah Kamdi® ¥, Ainun Rahmahwati Ainuddin® 3, Rosniza
Husin? 3, Siti Aida Ibrahim? 2, Mohd Arif Anuar Mohd Salleh*

'Faculty of Mechanical and Manufacturing Engineering,

Universiti Tun Hussein Onn Malaysia, Batu Pahat, 86400, MALAYSIA
2Faculty of Engineering Technology, Universiti Tun Hussein Onn Malaysia, Hab
Pendidikan Tinggi Pagoh, KM 1, Jalan Panchor, 84600 Panchor, Johor, MALAYSIA
3Nanostructure and Surface Modification, Faculty of Mechanical and Manufacturing
Engineering, Universiti Tun Hussein Onn Malaysia, 86400 Batu Pahat, Johor,
MALAYSIA
“Center of Excellence Geopolymer and Green Technology (CEGeoGtech), School of
Materials Engineering, Universiti Malaysia Perlis (UniMAP), P.O. Box 77, D/A
Pejabat Pos Besar, 01000, Kangar, Perlis, MALAYSIA

Abstract. This research study about the electrodeposition of Ni-SiC composite
coatings at various ultrasonic agitation temperatures (50, 55, and 60 oC). The
primary goal of this electrodeposition technique was to examine the hardness and
corrosion behavior of the Ni-SiC composite coating. In this process, mild steel served
as the cathode while graphite rod served as the anode. The electrodeposition
process was carried out at a constant current density and silicon carbide which is 0.5
Alcm2 and 20 g/l respectively.The surface morphology and microstructure of the
coated sample are examined using a scanning electron microscope (SEM) before
and after the corrosion test. Energy Dispersive Spectroscopy (EDS) and X-Ray
Diffraction (XRD) are used to determine the coated sample's elemental composition
and phase composition. Vickers Microhardness Test with 100g load in 10 seconds
and ten indentations on the sample surface are used to determine the hardness of
the composite coating. An immersion test with 0.5M sulphuric acid analyzed the
coated sample's corrosion rate. The results demonstrate that raising the ultrasonic
agitation temperature reduced the corrosion rate of the composite coating.
Furthermore, the hardness of the Ni-SiC shows higher hardness values at the
highest agitation temperature, 60°C. The sample electrodeposited at 60°C with 0.5
A/cm2 exhibits the lowest corrosion rate and highest hardness compared to the other
samples. This shows that Ni-SiC composite coating sample S.60 had the best
hardness and corrosion behavior.
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CHARACTERIZATION OF HYBRID COMPOSITE MATERIALS FROM NATURAL
FIBRES FROM KENAF AND PINEAPPLE FOR AUTOMOTIVE APPLICATION

R M Navill® MR Isal®

!Department of Mechanical Engineering, College of Engineering, Univerisiti Tenaga
Nasional, Jalan IKRAM-UNITEN, 43000 Kajang, Selangor, Malaysia.

Abstract. Study of behavior of natural fibre from ground kenaf and pineapple from
manual fabrication for automotive interior application. The fabricated material were
tested for mechanical and physical properties to define similarity of properties as
suggestion of replacement with existing polymer used in automotive interior. The
process of creating the composite material involves mercerization, manual fabrication
and mechanical test. The data was collected and analyzed, need an improvement on
strain and impact strength to reach the standard. Based on tensile test done, the
result of 100% Kenaf and 100% Pineapple has achieved required tensile strength for
both dashboard and bumper. Next, strain result for all material fabricated composite
show 4 times higher than strain of dashboard, however it is 80% lower for bumper.
The density of the composite and bumper material shows large difference. The
tensile result range from 29.5 to 3.5 MPa with percentage difference of 88.14%.
According to hardness test done, 70% Kenaf with 30% Pineapple and 30% Kenaf
with 70% Pineapple were the highest and lowest average reading obtained,
respectively. The result range from 17.4 to 19.84 HRB and the difference between
the two material mentioned were 12.3%. Then the result of impact test obtained
displays, highest and lowest were 100% Kenaf and 50% Kenaf with 50% Pineapple,
accordingly. The range of impact test were from 0.70 to 0.30 J with percentage
difference of 57.14%. From the 3 test done on the material, each material obtained
different properties such 100% Kenaf has a good tensile strength and impact, 70%
Kenaf with 30% Pineapple excellent hardness despite poor tensile strength and
impact, 50% Kenaf with 50% Pineapple poor tensile strength and impact with
excellent hardness, 30% Kenaf with 70% Pineapple was poor in every test done and
lastly 100% Pineapple shows decent tensile strength and hardness but poor impact
test. The properties of the material could be fit in other parts with the similar
standards in shifting polymers to composite material made by kenaf and pineapple. A
modification of fibre with an additive could improve the properties of the material
depending on desire properties were shown in previous studies.
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EFFECT OF DOLOMITE GEOPOLYMER FILLER ON MECHANICAL
PROPERTIES OF GLASS FIBRE REINFORCED EPOXY COMPOSITE

S Shahari*®, M Fathullah®3®, M M A Abdullah?39, C L Tan*® and Vertic Eridani Budi
Darmawan*®

!Faculty of Mechanical Engineering, Universiti Malaysia Perlis, Kampus Tetap Pauh
Putra, 02600 Arau, Perlis, Malaysia.
2Faculty of Chemical Engineering, Universiti Malaysia Perlis, Kompleks Pusat
Pengajian Jejawi 3, Kawasan Perindustrian Jejawi, 02600 Arau, Perlis, Malaysia.
3Green Design and Manufacture Research Group, Centerof Excellence Geopolymer
and Green Technology (CEGeoGTech), Universiti Malaysia Perlis, 01000 Kangatr,
Perlis, Malaysia.
‘Department of Industrial Engineering, Universitas Negeri Malang, Indonesia.

Abstract. The effect of the incorporation of dolomite based geopolymer on the
tensile and flexural properties of glass fibre reinforced epoxy composite were
investigated. Composites containing different weight percentages of fillers (5, 10 and
15 wt.%) were fabricated using hand lay-up and vacuum bagging techniques. The
experimental results showed that the dolomite based geopolymer contributed to the
detrimental effect on tensile strength of the composite with 5 wt.% incorporation of
the filler contributed to the least detrimental effect. 5 wt.% incorporation of dolomite
based geopolymer meanwhile improved flexural strength by 13.04%.

DEVELOPMENT OF LIGHTWEIGHT WASTE-BASED GEOPOLYMER
AGGREGATES - A REVIEW

Dickson Ling Chuan Hao®, Rafiza Abd Razak*?, Zarina Yahya®2®, Mohd Mustafa
Al Bakri Abdullah?9, Alida Abdullah2®)

'Faculty of Civil Engineering Technology, Universiti Malaysia Perlis (UniMAP), Perlis,
Malaysia.
2Geopolymer & Green Technology, Centre of Excellence (CEGeoGTech), Universiti
Malaysia Perlis (UniMAP), Perlis, Malaysia.

Abstract. The uses of lightweight aggregate can bring advantages to the
construction field. Lightweight aggregate had been used due to its lower density and
can reduce the dead load applied to the structural elements. Due to the amount of
natural resources such as natural aggregate had decreased, producing lightweight
aggregate from industrial waste materials can overcome the problem. There is
different type of method used to produce lightweight aggregate such as sintering,
cold bonding and autoclaving. The properties of lightweight aggregate such as
specific gravity, water absorption, crushing strength and impact value are reviewed.
Besides that, the review regarding the mechanical and thermal properties are also
important for the usage of lightweight aggregate in concrete. The review also
indicates that aggregate produced by using cold bonding method and autoclaving
method potential can be used in the concrete.
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ENHANCED MECHANICAL AND THERMAL PROPERTIES OF NITRILE
BUTADIENE RUBBER COMPOUNDS (NBR) BY USING HIGH DENSITY
POLYETHYLENE (HDPE)
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Abstract. Nowadays, Acrylonitrile Butadiene rubber (NBR) has been applied to
various products and equipment to serve industrial production and human life. These
include products that are resistant to oil and chemical environments, especially with
high wear resistance. In this study, blends of Acrylonitrile Butadiene Rubber/High
density polyethylene (NBR/HDPE) reinforced with silica (60 phr) were prepared. The
effect of HDPE content on mechanical and thermal properties of Silica-filled
NBR/HDPE blends was investigated. Scanning Electron Microscope (SEM) show
good dispersion of HDPE into the rubber matrix at low HDPE content. DSC, TGA and
DMTA results suggest the thermal enhancement by the addition of HDPE.

EFFECT OF WATER-TO-BINDER RATIO ON DENSITY, COMPRESSIVE
STRENGTH AND MORPHOLOGY OF FLY ASH/LADLE FURNACE SLAG
BLENDED ONE-PART GEOPOLYMER

Hang Yong-Jie}2?), Heah Cheng-Yong?®®, Mohd Mustafa Al Bakri Abdullah'?°), Lee
Yeng-Seng*>¥9, Ong Shee-Ween'?®), Ooi Wan-En'29, Lim Jia-Ni?9, and Tee Hoe-
Woont3h
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Abstract. Water-to-binder (W/B) ratio has a great influence on the bulk density,
compressive strength and morphology of fly ash/ladle furnace slag (FA/LFS) blended
one-part geopolymer. The objective of this work is to evaluate the effect of W/B ratio
on the performance of FA/LFS blended one-part geopolymer. The one-part
geopolymer were prepared at W/B ratio of 0.20-0.30. The one-part geopolymer was
cured at room temperature for 28 days. The bulk density and compressive strength
were determined. The results showed that the one-part geopolymer with W/B ratio of
0.25 had highest bulk density (2.1 g/cm?®). Furthermore, the morphology of the one-
part geopolymer have examined by scanning electron microscopy (SEM) and
revealed that the one-part geopolymer with W/B ratio of 0.25 yielded denser structure
and less agglomeration of FA and LFS particles which led to higher compressive
strength.
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Abstract. Application of 3R (reduce, reuse, and recycle) is important to reduce
dependability for dumping C&DW at landfills, a major environmental problem. Limited
legal and enforcement measures have been implemented for construction waste
management in Malaysia to ensure safety and quality construction while encouraging
the use of the best methods in the industry. The fundamental goal of this research is
the potential of recyclable materials and the C&DW management plans are assessed
using SWOT analysis. The methodology focuses mainly on four parts, database
selection and bibliometric search, refining, and sample selection key concepts, and
structuring of the review. C&DW is becoming one of the significant waste sources,
surpassing municipal solid waste. Concrete, heavy metal, plastic, and glass are
among the C&D wastes highlighted. Reduce, reuse, recycle, compost, incinerate,
and dump are the six stages of the waste disposal hierarchy, from low to high.
Strengths, weaknesses, opportunities, and threats (SWOT) were analyzed for C&DW
management. At the end of the research, a lot of information on the application and
the benefits of the 3R method for C&DW are determined.

Page |18



DETERMINATION OF MUNICIPAL SOLID WASTE COMPOSITION, GENERATION
RATE AND ITS RECYCLABLE POTENTIAL IN PENANG, MALAYSIA - A
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Y K Mariappan', M A Kamaruddin®*®, R Alrozi?

!Environmental Technology Division, School of Industrial Technology, Universiti
Sains Malaysia, 11800 Gelugor, Penang, Malaysia.
2School of Chemical Engineering, College of Engineering, Universiti Teknologi
MARA(UITM), Cawangan Pulau Pinang Kampus Permatang Pauh
13500 Permatang Pauh, Pulau Pinang

Abstract. The municipal solid waste (MSW) generation rate in Malaysia is increasing
annually due to population growth, industrialization, advancement in technology,
economic growth, and lifestyle. Landfilling is the main method of solid waste
management, while recycling is still underrated in Malaysia. Penang state has
initiated a "Waste Segregation at Source" (WSAS) campaign in 2016 to reduce MSW
disposal in Pulau Burung landfill to cultivate recycling habits among Penangites.
However, there are no studies being conducted to measure the effectiveness of this
campaign. Hence, this study was conducted to determine the effectiveness of the
WSAS campaign before (2011 until 2015) and after (2016 until 2020)
implementation. The objectives of the study are to evaluate MSW generation, the
recyclable potential based on the composition, and its relationship in Penang by
using statistical analysis and the SWOT-AHP model from 2011 until 2020. Secondary
data was obtained from Penang Island City Council (MBPP), Seberang Perai City
Council (MBSP) and journals. SPSS was used to carry out the statistical analysis by
using ANOVA One Way, Correlation, and Regression. The Analytic Hierarchy
Process (AHP) model was conducted through three series of questionnaire to obtain
expert opinion and mathematical calculation to determine the degree of SWOT on
MSW generation and recycling in Penang. The outcome of this study showed that
both the MSW generation and the recycling potential increased in the state for the
past 10 years. Besides, the effectiveness of WSAS showed positive results in terms
of recycling rates before (2011-2015) and after (2016-2020) the campaign was
implemented.
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STATUS AND CHALLENGES OF DETERMINING SUSTAINABLE TECHNOLOGY
OF LANDFILL LEACHATE TREATMENT ON MUNICIPAL SOLID WASTE (MSW):
AN UPDATE
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Abstract. Municipal solid waste (MSW) generation is highly correlated with
population growth and remain in increasing trend each year. Landfilling method is
prevalent in developing country especially in Malaysia for MSW final disposal due to
economical aspect and involved a simpler operational mechanism. However,
leachate containing high strength of wastewater characteristic was produced when
water percolates through solid waste during bio-decomposition processes.
Sustainable and holistic approach for leachate treatment had sparked huge concern
continuously. Particularly, advanced technologies and implementation on existing
treatment technigues had received significant interest for environmental
sustainability. Innovation on the physicochemical and biological treatment methods
were reviewed in present study to enhance treatment ability and alleviate on the
environmental impact associated with approach employed. Natural-based coagulant
and adsorbent were received increasing interest as a sustainable treatment
approach. The capability of physicochemical treatment in improving the leachate
biodegradability plays an important role for a substantial performance in biological
treatment subsequently. Therefore, various implementation methods for both
physicochemical and biological treatment were summarized in present study. The
review is of utmost important in revealing the effective technologies applied to
safeguard our environment as well as meeting government stringent regulation. A
more sustainable, new technologies and cost-effective treatment methods are
therefore the mutual goals of landfill manager in dire to achieve.
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RESULTS

Tasman T143, Setiadji BH??, Situmorang A*“, Mudjono D?

LDoktoral Progran of Civil Engineering, Faculty Engineering, Diponegoro University,
Semarang 50275, Indonesia
2Departement of Civil Engineering, Faculty of Engineering, Diponegoro University,
Semarang 50275, Indonesia
3Departement of Civil Engineering, Faculty of Engineering, Semarang University,
Semarang 50196, Indonesia
4Consultant of Pavement/Material Engineering, Aria Jasa Reksatama, PT, Surabaya,
Indonesia

Abstract. The quality of asphalt concrete that meets technical specifications as an
asphalt pavement construction material is the main consideration for an engineer, so
that the design life of the road can be achieved. Currently, the use of modified type Il
PG70 asphalt mixture is considered a relevant choice for road conditions in areas
with a tropical climate, especially in hot temperature areas. Asphalt concrete is a
construction material that has flexible behavior during traffic loads. One of the
behaviors in question is the resilient modulus (Mr), the selection of aggregate
gradations and the type of asphalt that meets certain requirements greatly affects the
guality of asphalt concrete. The test method uses static loading with the Marshall
Test tool. The value of the modulus of elasticity can be measured with the Marshall
parameter. The maximum resilience modulus value for the asphalt-concrete mixture
AC-WC = 67678 Mpa and AC-BC = 72732 Mpa. The application of the Marshall test
is still feasible to use in determining the resilient modulus, although there are other,
more detailed methods in finding the resilient modulus of a material. The resilient
modulus analysis carried out by the author aims to determine the value of the
resilience modulus (Mr) on the AC-WC and AC-BC pavement layers as an evaluation
of the results of the design planning (Detail Engineering Design) of road pavements.
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Abstract. In construction projects, safety is a big issue. There isn't an effective option
to overcome the situation. The safety of the public is jeopardized during the
construction process. Some incidents happen when people fall from great heights
and go unreported, resulting in death due to a lack of medical assistance. However,
the numbers of deaths could have been prevented. This research aims to create
smart wearable gadgets, such as a safety helmet, that use a variety of sensors such
as Solar, accelerometer and GPS sensor to improve worker safety. The loT-based
gadgets assist in detecting worker falls and sending notifications for emergency
assistance. The system start with solar energy charging the battery and then when
the accelerometer sensor detect any falls, the notification will be send to the Blynk.
Meanwhile, GPS sensor detects the location of the worker and shows in the Blynk.
As a results, the prototype has been tested in a variety of situations and proved to be
extremely accurate which is the improvement is almost 3.3%.
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BUFFALO REEF MESOTHERMAL GOLD MINERALIZATION MINERALOGY AND
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Abstract. In Pahang, the East Coast of Peninsular Malaysia, Buffalo Reef remains
active as a gold mine among the main gold deposits at the North of Selinsing Gold
Mine. Mineralization of gold is possible when stibnite occurs in quartz veins. the main
purpose of this study is to examine the geological condition governing the
mineralization of ore and the origin of gold mineralization of Buffalo Reef. The XRD
result shows the quartz stage (SiO2) while quartz, sillimanite, and stibnite are
identified. 10 samples were tested with XRF geochemical studies showing SiO2
contents of 24.98wt% to 70.67wt% and the overall Na20 + K20 diagram vs SiO2
alkaline diagram showed varies basaltic andesite, andesite and dacite series with
favourable and random distribution. The deposits region consists of the thick Permian
rock sequences especially - tuff volcanic rock that is intertwined by clay (argillite,
phyllite) and carbonate rocks. Mineralization of volcanic rock and pyroclastic tuff
supporting and regulating the orogenic gold deposit under the Raub Bentong
framework. The region epizoic and mesonic with a mesothermal deposit
characterized by the presence of gold, stibnite, and arsenopyrite with the grade of
gold is 4.01g/t Au from AAS.

EVALUATION OF PETROGRAPHICAL CHARACTERISTICS OF DETERIORATED
CEMENT CONCRETE CONTAINING POTENTIAL ASR
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Abstract. Understanding the Alkali-silica reaction (ASR) is a very important step in
order to measure the structural integrity of a certain building and establishment. ASR
can affect the life-expectancy of a structure, making it deteriorate much faster than
how it is supposed to be. The purpose of this research is to focus on the
characteristics of deteriorated cement concrete that is suspected to be containing
ASR and its effect of its chemical composition and relative strength. By using the
Petrographic analysis method, ASR can be found in the suspected samples and it
can be further researched by running the X-ray fluorescent spectrometry (XRF) test
to examine the mineral content of the respective samples. Furthermore, the relative
strength of the samples can be determined by using the Schmidt rebound hammer
test. Overall, several minerals in the samples such as [SO_3 and CaO were found
to be affecting the estimated concrete strength (f_cu) of the samples the most. This
study definitively answers the question regarding the correlation between the
chemical composition of concrete and its estimated concrete strength.
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Abstract. This paper presents a geological characteristic in Karak for water transfer
tunnel. A dense population that exists year by year in the urban area created a
problem which is high demand water consumption. In order to avoid running out of
water in the future the government has planned to make a water transfer tunnel that
connect from catchment area from Karak to Langat. The objectives of this study are
to study the joint pattern and overburden at NATM-2, and to investigate the
relationship between joint pattern, overburden and water inrush. Fieldwork has been
carried to collect the data from the site. The data collected is tunnel face mapping.
From the data we can accomplished the objective needed. Analysis for this study
involved the analysis of the structural map, geological map, tunnel face mapping
along 1927m of total length at NATM-2. The geological structures especially on the
strength and water inrush that present within meta-sedimentary rock has affected the
excavation process and decreased the tunnel performance. Three types of joints
orientations observed are parallel with the main lineament orientation, perpendicular
to the tunnel, and crossing random voids. Most water inrush occurrences seen as in
line with the joint sets orientation which are parallel orientations, perpendicular to the
tunnel drive direction and 1 most least is crossing voids that crossing with random
pocket water zones.
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Abstract. The purpose of this study is to analyze deteriorated concrete samples from
a port that located at south west of Johor. The structure is expose to aggressive
environment which is sea water. Sea water contain chloride and sulphate which can
promote to the concrete and structure deterioration due to chemical and mechanical
reaction. Microstructural study which is Petrographic analysis is aimed to examinate
the presence of microcrack and Delayed Ettringite Formation (DEF) in micro sized
scale. Microcrack and DEF images are identified under polarizing microscope. The
other method use is X-ray diffraction method, as to determine the mineral content
while rebound hammer test validates the mechanical strength of the port’s structure.
Microcracks and zonal boundaries obviously observed in relation to the DEF content
to samples with low mechanical strength. DEF is proven its growth with the 5.7% to
10.4% of mineral composition especially ettringite caused the material strength
reduced.
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Abstract. This paper presents a relationship between the rock mass strength to the
rock support. Geomechanical classifications, such as the Rock Mass Rating and Q-
system are a common way of defining rock mass behaviour, especially in the early
stages of a project and for tunnels. A Japan Highway Public Corporation (JH) rock
mass classification also known as JH-System (JHS) was used in this project to
determine the rock mass class using geological imaging and geological
documentation of the tunnel face and the side walls of the excavated tunnels. It is
important to assess overstressing in deep hard rocks to minimize the risks of
excavation such as excavation activities of tunnel. The aim of this study is to study
the rock mass strength at tunnel NATM-2, investigate the tunnel rock support used
and find relationship between the JHS grade point to the tunnel rock support. This
research activities includes development of tables from the secondary data which are
the tunnel face mapping, converting the data into tabulation of line graph, and finally
study the geological condition and the support pattern. The results obtained from the
secondary data will be tabulated and analysed. The description of the rock mass
rating and the results of the rock strength will be discussed. From the value obtained
from the tunnel face mapping observation and analysis of data from Chainage
2550.93 m to Chainage 3687.36 m, B is the most dominant rock mass throughout
this chainage. The tunnel rock support used in Pahang Selangor Water Transfer
Tunnel Project are shotcrete, rock bolt and steel rib. High JHS grade point needs
minimum tunnel rock support. Little support is needed in areas with high quality rock
mass as it is already stable when tunnelling activities are carried out.
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Abstract. Throughout the process of transmitting the electrical energy, losses
continuously tend to occur in the transformer in the form of heat. Therefore, insulating
and cooling oil is required to increase to maintain the temperature of power
transformers. Coolants are introduced into the transformer to carry out the cooling
process. Usually, conventional mineral oil is commonly applied as a cooling liquid for
the transformer. However, it is believed that traditional mineral oil is a highly
flammable liquid and lacks biodegradability. Thus, palm oil and palm oil/ZnO
nanofluid are introduced to overcome the limitations of conventional mineral oil. This
research aims to evaluate the effect of nanoparticle volume concentration on the
thermal conductivity, dynamic viscosity and dielectric strength of palm 0il/ZnO based
nanofluid by an experimental comparison with mineral oil at different temperature.
The breakdown voltage and thermal conductivity results show that pure palm oil and
palm oil/ZnO nanofluid give enhanced results compared to conventional mineral oil.
However, the viscosity properties. Palm oil suspended with ZnO nanopatrticles has
good potential to be used as insulating oil in transformers.

A COMPARATIVE STUDY ON THE USE OF FINE AND ULTRA-FINE CRUSHED
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Abstract. In recent years, the development of nanotechnology enhanced the delivery
of agrochemicals and agricultural productivity. From raw lime, ultra fine-crushing
processes were carried out to prepare the nano calcite particles. This study aimed to
investigate the effects of foliar application of nano calcite on the growth of rice plants.
Particle size distribution by dynamic light scattering (DLS), specific surface area
(BET), and microstructure (SEM) of nano calcite as necessary parameters were
established before applying to rice plants as foliar fertilizer in laboratory conditions
and small-area field-scale. In addition, experiments on characteristics of leaves (leaf
length, leaf width) and the rate of photosynthesis and chlorophyll content were
carried out and demonstrated the considerable effect of using nano calcite spraying
fertilizer.
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Abstract. This study investigated the sustainability aspect of the fly ash (FA)-based
one-part geopolymers (OPGs) with various combinations and amount of alkali
activators (AA). The three groups of OPG were: the M-OPG activated with solely
sodium metasilicate-anhydrous (Na;SiOs), the MH-OPG with Na,SiO; and sodium
hydroxide (NaOH), and the MC-OPG with Na;SiO3; and sodium carbonate (Na2CO3).
The compressive strength, embodied carbon, embodied carbon index, embodied
energy and embodied energy index were identified. Test result shows that the M-
OPG and MC-OPG with the AA/FA ratio of 0.20 attained 83 MPa and 75 MPa of
compressive strengths, respectively. The MH-OPG with AA/FA ratio of 0.15 attained
72 MPa of compressive strength. The embodied carbon and embodied energy of the
OPGs were mainly contributed by the Na,SiOs-anhydrous. The values were lowered
when the Na,SiOs-anhydrous were partially substituted with NaOH or Na.COs.
Increasing the AA content increased the embodied carbon and energy. The
embodied carbon index (3.80 kg CO2/m*/MPa) and embodied energy index (14.72
MJ/m3/MPa) of the MC-OPG with AA/FA ratio of 0.20 were the lowest. The outcome
of this study supports the utilisation of Na,COs to partially substitute Na,SiOs for the
development of OPGs.
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Abstract. The degradation of the condition of wastewater is becoming more and
more serious due to the endless development. One of the main reasons is the
pollution of heavy metals, which causes great harm to the climate and human beings,
such as adverse health effects, environmental damage and air pollution. Adsorption,
which uses proven adsorbents such as activated carbon, is one of the most common
methods for heavy metal removal. However, since activated carbon is very expensive
to build and repair, most people choose another material to overcome this issue.
Researchers have recently focused on low-cost adsorbents, which are typically
industrial, agricultural and food wastes that are generate in large quantities.
However, alkali activated materials (AAMs) have been identified as a new potential
adsorbent because they are inexpensively, manufactured from solid aluminosilicate
and highly alkaline activator solution, making them suitable for use in the field of civil
engineering. Moreover, they have become an option for various applications due to
their unique geopolymer structure, which is highly mechanically, chemically and
thermally suitable. The intention of this review is to appraise the current development
of a potential economical alternative adsorbent, specifically alkali-activated materials
(known as geopolymers), for the elimination of heavy metal contaminants from
wastewater via adsorption processes.
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Abstract. In this research, we report the fabrication of biochar through torrefication
process at 300°C for 3 hours. The starting materials used were cassava powder (CP)
and sugar baggase powder (BP) as wasted argiculture in Tay Ninh province,
Vietham. These materials were batch mixed with different weight ratio such as
CP/BP of 100/0; 75/25; 50/50; 25/75 and 0/100, follow by pellet forming in the
present of KOH which uptake to 20wt. batch mixtures. The green pellet were
torrefication at 300°C for 3 hours to find the condition can uptake highest C% in
biochar. The result shown that the ratio of CP/BP as 75/25 can uptake up to 89%C in
biochar, leading to reduce the CO; emission.
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FIBER REINFORCEMENT

Nurlina®®, M N Alief'®), S D Nurherdiana?®, T E Susanto®¥, and H Fansuri-®
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Abstract. This work explores the influence of the variations in the fly ash based on
its CaO content and addition of glass fiber as a reinforcement on the characteristics
of compressive strength and water flux performance of the geopolymer membrane
(GM). Geopolymer and geopolymer membrane have been cured for 28 days showed
the higher compressive strength than 7 days of cured. Therefore to increase the
mechanical strength, in this research was developed formulation for adding glass
fiber (2%, and 4%) into class C fly ash-based geopolymer (CFAG) and class C fly
ash-based geopolymer membrane (CFAGM). The addition of 4% glass fiber had
obtained optimal compressive strength of CFAG was 70.023 + 1.002 MPa, while
without the addition of fiberglass, the value of compressive strength was 56.134 +
3.614. The highest compressive strength was obtained by CFAGM with the addition
of 4% glass fiber resulting 22.570 + 3.472 MPa, whereas the compressive strength
class F fly ash-based geopolymer membrane (FFAGM) was 19.676 + 5.304 MPa.
Both of membrane tested to their flux water performance.



CONCISE REVIEW OF LIGHT-DRIVEN MICROMOTOR SYNTHESIS AND ITS
ENVIRONMENTAL APPLICATIONS
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Abstract. Photocatalytic micromotors or light-powered micromotors have been
intensively researched for several applications, such as environmental remediation,
biomedicine and micropumps, over the last several years. Conventional wastewater
treatment is commercially inefficient in water remediation. The emphasis was then on
a new solution of using a micro motor as a potential replacement for water
remediation. Many studies have been carried out over the years in the synthesis of
these light-powered micromotors, which revolve around their materials used, and
their applications. This paper, therefore, reflects on the advancement of light-
powered micromotors and will concentrate on the synthesis process and its
application in water remediation. This mini review will highlight significant great
potential for the preparation of a myriad of light-driven micromotors for environmental
applications.
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CONVENTIONAL ADSORBENTS FOR HEAVY METAL IONS IMMOBILIZATION:
A REVIEW

Pilomeena Arokiasamy!?, Shayfull Zamree Abd Rahim*3, Mohd Remy Rozainy Mohd
Arif Zainol*, Wan Mastura Wan Ibrahim, Farah Farhana Zainal, Alida Abdullah®3, Che
Mohd Ruzaidi Ghazali®
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Abstract. Heavy metal contamination caused by the discharge of heavy metals in
huge amounts from different growing industrial activities has become one of the
critical environmental problems. Many other treatment techniques have been used to
remove these heavy metals from wastewater and water, are membrane technology,
precipitation, coagulation-flocculation and ion exchange. However, these techniques
often related to high maintenance cost, sludge generation and low removal efficiency.
Adsorption is considered an efficient method for heavy metal ions removal due to its
simplicity and cost efficiency. A wide range of adsorbents can be used to treat
wastewater. Therefore, this review is to explores the potential of various existing
adsorbents on wastewater treatment.



CUSTOMER SURVEY ANALYSIS FOR DESIGN AND DEVELOPMENT OF GOLF
BALL RETRIEVER PROTOTYPE

Iszmir Nazmi bin Ismail'*®, Nur Najwa Umirah Binti Nor Azman?, Nursyadzatul
Tasnim Roslin®, M. R. Isa'®, N. M. Zahari'®, S.Z. Abidin'?, Ahmad Wafi Mahmood
Zuhdi'9, M. R. Eqwan'", Hassan Mohamed?’, M.Z. Ramli¥), M.H. Mansor¥, Fevi
Syaifoelida, A. A. Zakaria'™, M.H. Zawawi'”, Daud Mohamad'?, M. F. Jaafar'?,
Kamarulzaman Kamarudin®?, Mohamed Saiful Firdaus Hussin®
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Abstract. This paper focus on using customer analysis in the design and
development of golf ball retriever that can be operated in the driving range. The
identified problems with conventional method of retrieving the balls are the golf
attendant is not able to collect the balls effectively, the number of balls collected is
relatively low and the operator will experience strain in their wrists while collecting the
balls with the method of scooping. Hence, the methodology and results are
presented according to the customer and engineering requirements. Quality Function
Deployment (QFD) method by using House of Quality (HOQ) is used to align both the
customers’ and engineering requirements.

DEVELOPMENT OF LOW-COST HIGH EFFICIENCY POWDER TRANSFER
SYSTEM FOR FOOD INDUSTRY

M S Ismail*®, A | M Shaiful *®, M | Hussain »® and Chai C W9

!Faculty of Mechanical Engineering Technology, Universiti Malaysia Perlis, Kampus
Tetap Pauh Putra, 02600 Arau, Perlis, Malaysia.

Abstract. Powder Transfer System (PTS) has been widely used in various industries
to transport powder from one workstation to another. It speeds up the loading
process while decreasing operator fatigue and manual handling. Majority of food
industry in Small and Medium Enterprise (SME), Perlis is still using the manual
handling methods to transfer the powder from mixer to filling funnel station which
required in higher needs of manpower. Hence, PTS is introduced to overcome the
problems in the industry with the aim of development of low cost (affordable by SME
industries) yet high efficiency system. Development of this system started from
selecting the most suitable transfer system for food grade powder with the
consideration of the working principle and safety for food and environment.
Pneumatic Vacuum Conveying System (PVCS) is selected as the most suitable
system in this project through the system selection process. This project also
includes the system design which involve the designation of system function and
design based on requirements by using the functional decomposition and
engineering CAD drawing software - SolidWorks, material selections for the system
components which suitable for food grade conditions, and cost estimation. Lastly,
validation of the system design structure stability, transfer rate analysis, and
development of the prototype are carried out at company M, one of the SME
companies in Perlis, Malaysia.
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EFFECT OF ADDING WASTE SHREDDED RUBBER TYRE ON THE SHEAR
STRENGTH PROPERTIES OF CLAY SOIL

N. Sidek!, ASA Rahman?', W.W.A. Zailanit, M.F. Arshad?, N. Abdul Latif*
!School of Civil Engineering, Universiti Teknologi Mara Shah Alam, Malaysia.

Abstract. Soil stabilization is an effective strategy for improving soil mechanical
properties such as shear strength. This can be accomplished by incorporating
suitable admixtures into the soil for instance waste products like fly ash. The cost of
these additions has grown dramatically in recent years and is now prohibitively
expensive. These have led to the development of substitutes for additives such as
polymers as soil stabilizers. The difficulties of society, such as reducing waste and
creating usable resources from non-useful waste materials, may be met by utilizing
this novel approach of soil stabilization and innovative technology. Waste shredded
rubber tyre is expanding daily, causing several environmental difficulties. The
disposal of rubber tyre trash without producing environmental issues has become a
significant concern. As a result, because there is a scarcity of high-quality soil for
building projects, using shredded rubber tyre waste as a soil stabiliser is a cost-
effective solution. Thus, this study looks at the viability of employing shredded rubber
tyre waste for soil stabilization. Various prior study findings were compared to
ascertain engineering features. The optimal proportion of shredded rubber tyre will
also be established by comparing engineering parameter comparison findings from
prior experiments conducted by previous researchers.

EFFECT OF AGING BETWEEN UNTREATED BAMBOO, TREATED BAMBOO,
AND SALVAGED BAMBOO FROM BAMBOOCRETE PANEL

M 'S Sha’rani*, N A Misnont, M | S Zainan!, N M Nor*®, N M Daud?, A A Mustaffha?
and N L Rahim?®
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Pengajian Jejawi 3, 02600 Arau, Perlis, Malaysia.

Abstract. The use of bamboo as a substitute for steel promotes “green technology”
or “green steel”’ and encourages the use of sustainable resources in construction.
Bamboo become one of the most high-quality and environmentally friendly building
materials due to its good qualities such as high tensile strength and is available at a
low cost. In the previous study, bamboo was used as reinforcement in concrete
panels namely bamboocrete panels, and the strength and durability of bamboocrete
panels cast over three years period were investigated. This study was conducted to
investigate the effect of aging between untreated bamboo, treated bamboo, and
salvaged bamboo from bamboocrete panels. The tension and compression tests
were carried out to determine the mechanical properties of the bamboo. The strength
of salvaged bamboo was about 12% lower than treated bamboo, however, it was
11% higher than untreated bamboo of the same age samples.
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EFFECT OF CHEMICAL TREATMENT ON THE MECHANICAL PROPERTIES OF
RICE HUSK-REINFORCED RECYCLED HIGH-DENSITY POLYETHYLENE
COMPOSITES
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Abstract. The aim of this work was to study the effect of chemical treatment on rice
husk-reinforced recycled high-density polyethylene (r-HDPE) composites. Three
types of chemical treatments on rice husk were carried out: maleate, alkali, and acid
treatments. The results showed that the tensile strength and elongation at break of
the composites decreased as the rice husk filler content increased from 10% to 30%.
However, the modulus of elasticity increased as the filler content increased. Maleate
treatment on rice husk can further enhance the mechanical properties of rice husk
due to the presence of ester bonds formed between the composites. Scanning
electron microscopy (SEM) showed that the composites with lower rice husk loading
had better interfacial bonding. Maleate treatment of rice husk also did not show the
formation of gaps in the structure. Flammability test was conducted in a fume
chamber in the laboratory. From the test, maleate treatment on rice husk-reinforced
r-HDPE showed the highest flame resistance.

EFFECT OF NAOH SOLUTION ON MECHANICAL PROPERTIES AND
MORPHOLOGY OF FLY ASH BASED PRESSED GEOPOLYMER

Ong Shee-Ween'?P Heah Cheng-Yong*®®, Mohd Mustafa Al Bakri Abdullah29,
Ooi Wan-En*?9, Hang Yong-Jie'?®, Tee Hoe-Woon*3? and Lim Jia-Ni'?9

1Geopolymer and Green Technology, Centre of Excellence (CEGeoGTech),
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Abstract. Pressing method is beneficial in reducing the porosity of geopolymer
matrix, but the low liquid volume will result in the existence of unreacted
aluminosilicate materials. This problem can be resolved by increasing NaOH
concentration as the high OH- content can improve the dissolution of Si** and AP
ions. This paper thus investigates the effect of NaOH concentration on the porosity,
compressive strength, and morphology of pressed geopolymer. The fly ash was
activated by Na,SiOs solution as well as 10, 12, 14 and 16 M of NaOH solution at the
fly ash-to-alkali activator ratio of 5.5. The dry mix was compacted with a uniaxial
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hydraulic press and the pressed geopolymer was cured at room temperature for 7
and 28 days. The physical properties of the specimens were measured by porosity
analysis. SEM analysis was performed to determine the microstructure of resultant
specimen, while compressive strength measurement was used to investigate the
mechanical development of geopolymer. Based on the results, the optimum NaOH
concentration was 14M wherein highest 28-day compressive strength (109 MPa) and
lowest percentage of porosity (5.7 %) were obtained. Besides, the SEM micrographs
proved that NaOH concentration of 14M vyielded to the formation of dense
microstructure with a significant amount of geopolymeric matrix.

FEASIBILITY OF MULTILAYER PERCEPTRON (MLP) NETWORK TO
CORRELATE AIR QUALITY INDEX (AQI) AND COVID-19 DAILY CASES
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Abstract. A Movement Control Order (MCO) was implemented in Malaysia starting
from March 18th, 2020, as a pandemic control strategy that restricted all movement
and daily outdoor activities to curb the transmission of COVID-19 pandemic. The
most populated area in Malaysia, Petaling Jaya, Selangor, was selected to
investigate the relationship between the COVID-19 outbreak and air pollution.
Multilayer Perceptron (MLP) model was used in this study to correlate Air Quality
Index (AQI) with COVID-19 related cases/deaths. The underlying hypothesis is that a
pre-determined particulate concentration can encourage COVID-19 air-borne
transmission and make the respiratory system more susceptible to this infection. The
in-silico strategy employed an innovative Machine Learning (ML) methodology,
specifically MLP network using AQI data from the Department of Environment (DOE),
Malaysia as input data and number of COVID-19 cases from the Ministry of Health,
Malaysia as target data. The MLP model was trained for 10,000 times. Based on the
results obtained, the model starts to converge after 1000 epochs with a small mean
absolute error (MAE) (173.0 — 118.9) from day 1 to day 14. However, there is no
definitive correlation between predicted COVID-19 patients and the AQI with respect
to day configuration.
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INFLUENCE OF CFBC FLY ASH CHEMICAL COMPOSITION AND MECHANICAL
ACTIVATION ON THE PROPERTIES OF GEOPOLYMER
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Abstract. CFBC Fly Ash has potential as a base material in the geopolymer system
because it is rich in silicon dioxide and aluminium oxide. However, there is a problem
in utilizing CFBC Fly Ash caused by chemical and physical properties that are
different from the general Fly Ash, sulfur and lime contained in it affect higher water
requirement in the geopolymer mixture. Mechanical Activation could be the possible
solution, as in the grinding process of CFBC Fly Ash can decrease the water
requirement for the required reaction. The objective of the research is to evaluate the
Mechanical Activation on CFBC Fly Ash as a base material of geopolymer mortar.
Three CFBC Fly Ash samples from different sources in Indonesia and have different
varieties of chemical compositions that are low content of lime compounds, high lime
compounds, as well as lime and sulfur that are simultaneously high. Mechanical
Activation is a grinding process for two hours using a ball mill that can decrease the
water requirement, which is shown in the lessening of consistency on the general Fly
Ash. The reactivity of the Fly Ash goes up after the grinding process it is shown
during the faster initial setting. Declining water requirement and increase in the
guality of compressive strength of geopolymer mortar produced. The existence of
sulfur in CFBC Fly Ash caused complications outcome that was received, that was
the longer duration of initial setting and the power that was not increased after the
Mechanical Activation.

MECHANICAL ANALYSIS OF GOLF BALL RETRIEVER PROTOTYPE

Iszmir Nazmi bin Ismail'®, Nur Najwa Umirah Binti Nor Azman®®, Nursyadzatul
Tasnim Roslin'®, M.H. Zawawi'¥, N. M. Zahari'®, S.Z. Abidin'?, Ahmad Wafi
Mahmood Zuhdi!?, M.R. Aridi*", Hassan Mohamed?®), M.Z. Ramli¥), M.H. Mansor¥,
Fevi Syaifoelida®, A. A. Zakaria'™, M. R. Isa'”, Daud Mohamad'?, M. F. Jaafar'®, N.
A. Rahmat'?, M.S. Abd Rahman®”

! College of Engineering, Universiti Tenaga Nasional, Jalan IKRAM-UNITEN, 43000
Kajang, Selangor, Malaysia

Abstract. The paper highlighted the mechanical analysis on ball retriever prototype
that can be used on the driving range. This analysis emphasizes in optimizing the
size, strength and materials that will be used in building the prototype. The prototype
has been designed after doing the market survey analysis, patent search and
concept generation. One of the final parts of the design process is to run mechanical
analysis on the prototype model by using CAD software to validate the design before
fabrication.
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THE MECHANOCHEMICAL PROCESS AND H2SO4 TREATMENT ON THE
REHYDRATION OF ANHYDRITE FROM FGD SLUDGE INTO GYPSUM AND
HEMIHYDRATE
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Abstract. The rehydration of anhydrite (CaSO,) leads to the crystallization of gypsum
(CaS042H,0) has been widely studied. Different process parameter had been
conducted on anhydrite from the flue gas desulphurization (fgd) sludge to identify its
ability to be reused as synthetic gypsum. A mechanochemical process using a high-
energy planetary mill would break down the particle size and enhance the reaction of
Ca?" and SO.,* with water while additives modify the number of ions present in the
sample during the hydration. Difference hydrothermal temperatures (80 °C and 130
°C) for 30 min were conducted to dehydrate the synthetic gypsum from fgd sludge to
hemihydrate (CaS0.+0.5H.0) to identify its potential to replace natural gypsum
during the plaster of Paris production. The sample without a mechanochemical
process wasn't able to crystallize a high amount of gypsum while sample with 5 x 10
mol? of H,SO, additive was able to crystallize a high amount of gypsum from the fgd
sludge. After undergoing the hydrothermal process, all of the samples were able to
crystallize hemihydrate at low-intensity peak due to the favorable of hemihydrate
crystal's growth at plane [31-3] only, which leads to the preferred orientation of
hemihydrate crystal.

MICROSTRUCTURE ANALYSIS OF DIFFERENT NAOH MOLARITY TOWARDS
FLY ASH GEOPOLYMER FOR UNDERWATER CONCRETING MATERIAL
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Abstract. Geopolymer concrete is a new sustainable and environmentally friendly
composite with great potential to replace conventional concrete that is mostly
produced by ordinary Portland cement (OPC). Binders used for geopolymer concrete
such as fly ash and blast furnaces are mostly industrial wastes or by -products
containing high silica and aluminium content that act as stimulants for
geopolymerization. Furthermore, geopolymers also exhibit better durability and
corrosion resistance than OPCs. For alkaline activators, the ratio used is 2.5 and the
ratio for solid to liquid is 2.5. The molarities used for alkaline activators were 8M, 10M
and 12M. The best compressive strength result is 12M. The SEM result support with
12M molarity had less cavities and lowest density.
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MONITORING METHODS ON EVOLUTION OF ALKALI ACTIVATION OF ALKALI-
ACTIVATED MATERIALS

Rosnita Mohamed'?, Rafiza Abd Razak3®, Shayfull Zamree Abd Rahim* , Boksun
Kim® and Thanongsak Imjai®

1Geopolymer & Green Technology, Centre of Excellence (CEGeoGTech), Universiti
Malaysia Perlis (UniMAP), Perlis, Malaysia.
2Faculty of Chemical Engineering Technology, Universiti Malaysia Perlis (UniMAP),
Perlis, Malaysia
SFaculty of Civil Engineering Technology, Universiti Malaysia Perlis (UniMAP), Perlis,
Malaysia
“Faculty of Mechanical Engineering Technology, Universiti Malaysia Perlis (UniMAP),
Perlis, Malaysia
5School of Engineering, Computing and Mathematics, University of Plymouth,
Plymouth PL4 8AA, United Kingdom
8School of Engineering and Technology, Walailak University, Nakhorn Si Thammarat,
80160, Thailand

Abstract. Alkali activation for producing alkali-activated materials is noted as a
complex due to involving several reactions. Due to complexity of the reactions,
various techniques have been applied by past researches on monitoring the
evolution of alkali-activated materials. The evolution monitored during alkali activation
include internal relative humidity, microstructure evolution such as structural
evolution and chemical bonding evolution, ultrasonic measurement and heat
evolution. All of these techniques provide real-time information which is significant for
evaluating the reaction process of alkali activation with respected parameters applied
will be briefly reviewed in this paper. In addition, among those techniques, due to its
reliability, heat evolution is one noted as one of the most common techniques applied
to elucidate the alkali activation process. Therefore, the potential of heat evolution
will also be significantly highlighted in this study.
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MORPHOLOGICAL CHARACTERIZATION OF SILVER NANOWIRES (AGNWS)
EMBEDDED POLYMERIC FILM FOR FLEXIBLE WEARABLE ANTENNA
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Abstract. Silver nanowires (AgNWSs) transparent electrodes have recently been
selected as an alternative conductor for use in various electronic devices. The
synthesis of AgNWs for a flexible wearable antenna successfully demonstrated on
PDMS / PVDF elastomeric substrate. In order to consider its suitability for use in
flexible antenna applications, the structural properties of AQNWs polymeric film are
discussed. This type of flexible antenna is prepared using the casting method by
embedding the AgNWs on the surface of the PDMS / PVDF elastomeric substrate.
Analysis of FTIR and SEM showed that AgNWs reliably transferred to the
elastomeric substratum surface, which then served as a conductive radiating factor
for the antenna system. Uniform average porosity suggested sponge formation as a
porous structure on the film surface that is beneficial for the AQNWs catchment area.
The as-made AgNWs-polymeric substrate revealed antennas shaped -18dB return
loss with a frequency of 2.725 GHz. These results have shown the feasibility of this
AgNWs polymer film in wireless communications applications for wearable systems.
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PHYSICAL PROPERTIES AND COMPRESSIVE STRENGTH OF PRESSED AND
CAST FLY ASH GEOPOLYMER
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Abstract. Geopolymers are commonly recognized as sustainable alternatives to
OPC as it is more environmentally friendly, and it has broad range of applications.
However, certain properties of geopolymer such as density are concerned in order to
apply in the construction industry. This study aimed to investigate the physical
properties and compressive strength of pressed and cast fly ash geopolymer. The
geopolymer samples were prepared by using pressing and casting method.
Geopolymer samples without foam addition and with foam addition (foam to
geopolymer paste ratio=1.0, 2.0 and 3.0) were prepared in order to achieve different
densities of samples. The results demonstrated that the pressed sample has the
highest bulk density whereas the cast sample with added foam (foam to geopolymer
paste ratio=3.0) has the lowest bulk density. The apparent porosity and water
absorption result were inversely proportional to the bulk density result. Compressive
strength was interrelated with the bulk density, apparent porosity, and water
absorption, where the compressive strength increased with the increase of bulk
density and decrease of apparent porosity and water absorption.

POROUS GEOPOLYMERIC MATERIALS FROM DIATOMITE
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Abstract. A new porous geopolymer material made from diatomite is introduced in
this study. The alkaline active solid precursor was diatomite from Phu Yen province.
Part of the diatomite is calcined at 600 °C to form metakaolin for increased alkaline
activity. Mixtures of diatomite and metakaolin in the proportions of 60, 65, 70, 75, and
80 (wt.%) were mixed with active alkaline solution (AAS) and then cast in a steel
mold of size 4x4x16 (cm). The AAS was water glass (1.49 kg/L density) mixed with
NaOH10M solution in a ratio of 20 wt.%. The samples were removed from the mold
after two days, then cured at room temperature for seven days. Material properties
were determined by volumetric density (0.6-0.7 g/cm® and mechanical strength
(bending strength 0.5 - 0.8 MPa). Geopolymer bond formation was tested by FTIR
and SEM.
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PREDICTION OF SELECTED WATER QUALITY AND MACRONUTRIENTS
PARAMETERS IN AN AQUAPONIC SYSTEM USING ARTIFICIAL NEURAL
NETWORK (ANN)
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Abstract. Aquaponics, essentially incorporates multiple aquaculture and hydroponics
into a single closed-loop system, is an excellent alternative method for generating
reduced environmental waste by recycling nutrients (fish waste) for crop
development. The pH, dissolved oxygen (DO), total ammoniacal nitrogen (TAN), and
total percentage sludge of Phosphorus (P) and Nitrogen (N) of empirical experiments
obtained from the Aquaponic system have been investigated (N). To obtain the
predicted value, an Artificial Neural Network (ANN) modelling function employing the
Levenberg-Marquardt (LM) and Scaled Conjugate Gradient (SCG) training functions
was utilized in this research. The outputs of the training function model suggested the
optimal number of neurons for each pH parameter, DO, and TAN for neurons 6
respectively. In terms of total sludge (Nitrogen and Phosphorus), the optimal number
of neurons is three. On the other hand, the most optimum neuron number at neurons
4 for parameters pH, DO, TAN, while for the SCG training function was the most
optimal neuron number is 4 for the Total Sludge parameter (N and P) respectively.
Meanwhile, in trained neural network’s evaluated prediction parameters accuracies,
LM outperformed SCG in terms of correlation coefficient (R) and Mean Square Error
(MSE).
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RESISTANCE SPOT WELDING AND LASER WELDING EFFECT ON NICKEL
TAB FOR ELECTRIC VEHICLE BATTERY DEVELOPMENT

Muhamad Syafiq Zainun?!, Ahmad Syahmi Sulaimi', Nashrah Hani Jamadon?’,
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Abstract. In this study, the connection ability of two different joining techniques,
namely resistance spot welding and laser welding of nickels tab joint on mechanical
strength, weld interfaces and joint microstructure is addressed. Similar materials of
nickels joint were used to investigate the parallel connection of tab cells for electric
vehicle (EV) battery development. It was found that using the parameters discussed,
both types of welding methods were successful in joining two similar nickels. The
results show that the material joints fabricated using laser welding had the highest
average stress value of 155.86 MPa, whereas the average for nickel joints of
resistance spot welding was 122.25 Mpa. In addition, the results of FESEM analysis
on the cross-section of the welding material also found that the length of the surface
of the material being connected affects the stress value produced. For resistance
spot welding process, 0.09 s of welding time promoted the formation of sound weld
beads with better control of penetration depth and excellent joint interface. Compared
to the resistance spot welding process, laser welding produced a better weld
interface, which contributes to a higher strength value.
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SETTING TIME OF TREATED SLUDGE CONTAINING BLENDED BINDER
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Abstract. The disposal of sludge from water treatment facilities poses a significant
difficulty for both environment and artificial landfills. Leachate generated by landfill
disposal leads to soil and groundwater contamination. Therefore, research was
conducted to treat the sludge, and the qualities of treated sludge were published;
however, a limited study documented the setting time characteristics of sludge
treated with a blended binder. This paper describes the setting time of Water
Treatment Sludge (WTS) treated with a blended binder. This study aims to (1)
determine the influence of different binder types on the consistency index of treated
sludge and (2) evaluate the effects of different binder types on the setting time of
treated sludge. The industrial waste materials selected for the study were Fly Ash
(FA), Waste Paper Sludge Ash (WPSA), and Palm Oil Fuel Ash (POFA). The
replacement ratios for Ordinary Portland Cement (OPC) are 50:50, 60:40, and 60:40
for FA, WPSA, and POFA, respectively. The water-to-binder ratio is maintained at
1:1. The time required for the sample to harden was calculated based on the
standard consistency and setting time test. According to the results, the setting time
of OPC+WPSA with WTS is superior to that of OPC alone or combined with other
industrial wastes in terms of minimising leachability. The significance of this study
can be assessed by looking at the study's intended objective. The setting time
information will assist the industry in determining how long it takes for treated sludge
to solidify before being disposed of in the landfill.
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STUDY ON THE ADDING KOH ON MICROSTRUCTURE PROPERTY OF RICE
HULL-BASED BIOCHAR USING PYROLYZED PROCESS
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Abstract. In this research, we report the fabrication of biochar through the mixing of
rice hull with diferent amount of KOH content such as 0; 20 and 40wt.% follow by
pyrolysis at 550°C for 3 hours. The result shown that adding KOH can make the
forming process eaily, also vary the microstructure of RH/KOH-based biochar. The
mechanisim to uptake the fixed C into RH/KOH-based biochar due to the chemical
reaction between KOH and C-based cellulose in the rice hull. This research aim to
produce the C-content biochar, thus reducing the CO, emission in Vietham as well
asl global scale.

STUDY ON THE REACTION STABILITY OF FLY ASH BASED GEOPOLYMERS
Antoni*®, C E Chandra'?, E E R Saputra®, and D Hardjito™?

!Department of Civil Engineering, Petra Christian University, JI. Siwalankerto 121-
131, Surabaya 60236, Indonesia

Abstract. Fly ash-based geopolymers can produce varying qualities based on the
reactivity of the respective constituent materials. Determination of the ratio of fly ash
as a base material which is reacted with the ratio and amount of alkali activator as a
reagent is a challenge in producing stable geopolymer compounds. This study aims
to provide insight into the stability of the mixture in fly ash-based geopolymers.
Variations in the ratio and amount of alkali activator to fly ash in excessive conditions
can provide an overview of the stability of the geopolymer reaction. The fundamental
indicators of the stability characteristics of geopolymers are their physical stability
and changes in strength. Evaluation of the stability of the geopolymer mortar was
seen from the development of compressive strength, visual observation of the
potential for efflorescence during partial immersion, as well as the presence of an
oven heating treatment of 150°C for 4 hours (HT). The results showed that the higher
the amount of alkali activator in the mortar, the lower the stability of the resulting
geopolymer as seen from the appearance of efflorescence on the specimen surface,
expansion cracks, and a decrease in compressive strength. Meanwhile, the
composition of the alkaline activator in the mixture did not significantly affect the
stability of the geopolymer.
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SYNTHESIS AND CHARACTERIZATION OF GEOPOLYMER PHOTOCATALYST
MEMBRANE BASED ON FLY ASH CLASS C AND F
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Abstract. This work explores the influence of the variations in the fly ash based on
its CaO content, addition of reinforcement, and addition of TiO» on the characteristics
of micro and macrostructure of the geopolymer photocatalyst membrane. Therefore
to increase the mechanical strength, in this research was developed formulation for
adding fiberglass as a reinforcement (0%, 1%, 2%, 4%, 6%) into geopolymer based
fly ash class C. The addition of 4% fiberglass had obtained optimal mechanical
strength, the value of compressive and flexure strength each of it was 70,0 and 22,0
MPa, while without the addition of fiberglass, the value of compressive and flexure
strength each of it was 56,1 and 6,6 MPa. The highest mechanical strength was
obtained by membrane based fly ash class C with the addition of 3% TiO» resulting
the compressive strength value was 41,7 MPa, and the addition of 5% TiO, obtained
flexural strength value was 6,8 MPa, while without the addition of TiO», the
compressive strength and flexural strength values each of it was 22,6 and 5,2 MPa.

THE APPLICATION OF MICROBES TO THE FLY ASH BASED ALKALI
ACTIVATED MATERIAL PERFORMANCE CONTAINING SLAG

A Harmaji*®, and J J Ekaputri®?

!Department of Metallurgical Engineering, Institut Teknologi Sains Bandung, 17530,
Indonesia.
2Department of Civil Engineering, Institut Teknologi Sepuluh Nopember, 60111,
Indonesia.

Abstract. Microbial agents are often used to enhance the performance of
cementitious material. This study presents the utilization of microbes to the properties
of Fly Ash (FA) based Alkali Activated Material (AAM) paste, with Ground Granulated
Blast Furnace Slag (GGBFS) as partially FA substitution. Variations of GGBFS to FA
weight ratio were between 0-50%. Raw Material and specimens are characterized
with X-Ray Fluorescence, X-Ray Diffraction, Scanning Electron Microscope,
Compression Test, Porosity Test, Workability Test, and Setting Time. Supplement of
microbes to FA based AAM enhance the strength in a limited amount up to 20% slag
replacement due to its workability. AAM without GGBFS addition showed a 28-day
compressive strength of 23.00 MPa. The 28-days compressive strength of 20%
GGBFS substitution without and with microbes addition were 32.90 MPa and 33.50
MPa, respectively. The X-Ray Diffraction (XRD) and Scanning Electron Microscope
(SEM) analysis showed the microbes image and precipitation dominated by calcite.
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THE EFFECT OF RUBBER SLUDGE ON THE PHYSICAL AND MECHANICAL
PROPERTIES OF LOW CALCIUM FLY ASH-BASED GEOPOLYMER

Tee Hoe-Woon'?P, Heah Cheng-Yong'?®, Mohd Mustafa Al Bakri Abdullah?3, Lim
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Abstract. In this research, experimental work has been carried out to check the
feasibility of using rubber sludge (RS) to partially replace fly ash (FA) in the
production of geopolymer. RS is employed in this study as there is no report on FA-
based geopolymer incorporated with RS. In this study, the physical and mechanical
properties were investigated. It was used to replace FA at 5 wt.%, 10 wt.%, 15 wt.%,
and 20 wt.%. Water absorption, apparent porosity, bulk density, and compressive
strength were tested. The test result shows that 5 wt.% of RS incorporation to FA-
based geopolymer is optimum as it has 1752 kg/m?® of density, 9.5% of water
absorption, 19.2% of apparent porosity, and 49.9 MPa of compressive strength.

UTILIZATION OF SIDOARJO MUD FOR ONE PART GEOPOLYMER PASTE

Thilal Syihabuddin?, Januarti Jaya Ekaputri ¥, Mahendra Andiek Maulana?, Ria
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Abstract. The utilization of dry LUSI in geopolymer concrete has shown decreased
compressive strength and increased required water. To reduce the amount of
required water the one-part method was used. First, LUSI was mixed with fly ash and
activated geothermal silicate and sodium hydroxide mixture in solid conditions. Then,
the water was added. This reduces the required water to 50% compared to the two-
part geopolymer method. This paper aims to utilize dry flocculated LUSI for
geopolymer paste. The flocculant sedimented heavy metal that resulted in higher
compressive strength in later age. At, 28 days, dry flocculated LUSI has higher
compressive strength than dry LUSI, with compressive strength of 13 MPa and 11
MPa, respectively. Due to the increase in Silica, Alumina, and Iron content from dry
LUSI to dry flocculated LUSI, with a value of 70% to 75%.
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WASTE TO PRODUCT: POTENTIAL OF MG-RICH GYPSUM ADDITIVE FOR
IMPROVEMENT OF PEAT SOIL

Ayah Almsedeen'?, Nurmunira Muhammad®®, and Mohd Fakhrurrazi Ishak?®

!Faculty of Civil Engineering and Environmental, Universiti Malaysia Pahang,
Malaysia.
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Abstract. The stabilization of problematic soils with chemical additives has increased
in demand globally. Highly development of industrial plants made an urgent need to
utilize all types of soils even the problematic soils such as organic, marine clay,
lateritic or expansive clay. The use of industrial waste by-products namely
Magnesium-rich gypsum for improving the weak characteristic of peat soil have not
been investigated. This paper investigated the mechanism of gypsum that
contributes to the compressibility of peat soil, a typical soil in Malaysia. The optimum
combination of the additives into the soil was further examined by physicochemical
properties by analytical techniques such as pH, scanning electron microscopy (SEM),
X-ray fluorescence (XRF), and Fourier infrared spectroscopy (FTIR). This technical
paper is more on comparison of theoretically analyzing the characteristics of peat
and gypsum that have the potential to be strongly mixed and improve the
characteristics of peat soil. The significance of this result shall contribute to the
potential application of industrial waste by-products by recycling methods for soil
improvement techniques.

HYDROGEN PEROXIDE MODIFICATION ENHANCES THE ABILITY OF
METAKAOLIN BASED ALKALI ACTIVATED MATERIALS ADSORBENT TO
REMOVE THE NI?* IONS

| Masdiyana?, WMW Ibrahim?33, AMM Al Bakri*2, A Syauqi Sauffit? and
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Malaysia Perlis, 01000, Kangar, Perlis, Malaysia.
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Arau, Perlis, Malaysia.

Abstract. Alternative adsorbents for the removal of Ni** heavy metals by metakaolin
based alkali activated materials have been alkali activated by geopolymerization
process. In this study, an experimental investigation was performed to determine the
impact of hydrogen peroxide (H202) concentration on adsorbents from metakaolin-
based alkali activated materials used to remove Ni?* heavy metals. Characterization
experiments revealed that H>O, modification enhanced the specific surface area and
porosity of the metakaolin-based alkali activated materials adsorbent. Consequently,
the modified adsorbent containing 1.00 wt.% H»O, demonstrated enhanced nickel ion
sorption ability. The results of this study indicate the possibility that H.O2-modified
metakaolin-based alkali activated materials adsorbent might be an effective,
economical, and ecologically sustainable adsorbent for numerous environmental
applications, particularly concerning to metal immobilization.
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Abstract. Solar energy production is growing quickly for the global demand of
renewable one, decrease the dependence on fossil fuels. However, disposing of
used photovoltaic (PV) panels will be a serious environmental challenge in the future
decades since the solar panels would eventually become a source of hazardous
waste. The potential of waste solar panel glass to generate porous glass material
with the addition of CaCO3; and water glass was assessed in this study. The porous
glass firing temperature range, from 830°C - 910°C, was determined using a
simulation of heating microscope technique. The created samples have the smallest
volumetric density of 0.25 g/cm® and the largest water absorption of 303.08 wt.%.
This indicates that the image analysis of samples during the heating process could
be used to identify the firing temperature for better foaming, which was favorably
indicated by specific physicochemical parameters. The created glass-foam materials
with an apparent porosity up to 81.49% could be used as a water-retaining medium
in hydroponic and aguaponic systems.

EFFECT OF ALKALI ACTIVATOR CONTENT ON THE COMPRESSIVE AND
BONDING STRENGTH OF GEOPOLYMER REPAIR MATERIALS
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M Tahir®?, and S Abdullah®9

1School of Civil Engineering, College of Engineering, Universiti Teknologi MARA,
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Abstract. Flexible and rigid road pavement deteriorates over time and needs high-
performance patching repair materials. Cold mix asphalt patching is an easy and
inexpensive repair material to repair potholes and other damaged roads. However,
the repaired road pavement fails because it doesn't have adequate compressive and
bonding strength to the substrate. Thus, this research uses high-performance
geopolymer repair materials to patch against road pavement potholes substrate.
Geopolymer repair materials could improve the bonding strength, making them
suitable for road repair purposes. This study tested the compressive and bonding
strength of geopolymer repair materials after 1, 14, and 28 days. This study found
that the compressive strength of 90 g of alkali activator was the highest, at 21.71
MPa. The bonding strength improved gradually from day 1 to day 14, and then
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considerably on day 28. Alkali activator is optimal at 90 grams for compressive
strength and bonding strength of geopolymer repair materials.

THE EFFECT OF HEATING TEMPERATURE ON COERCIVITY FORCE OF
SUPERPARAMAGNETIC ZINC NICKEL FERRITE NANOPARTICLES
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Faculty of Materials Technology, Ho Chi Minh City University of Technology, Ho Chi
Minh City, Vietnam.

Abstract. This study is towards the fabrication of superparamagnetic particles
applied to biomedical. A super-paramagnetic zinc nickel ferrite ZnggNig.2Fe204
nanoparticles were synthesized by hydrothermal method (0.1M precursors
concentration), then heated at different temperatures 100, 120, 140, 160, 180°C for 6
hours in the autoclave. The effect of ferrite heating temperature on nanoparticle size
and magnetic properties of ferrite was studied. Then, superparamagnetic
nanoparticles were analyzed by EDS, XRD, TEM, and VSM to test their
microstructure, chemical compositions, morphology, and magnetic properties. The
TEM results confirm that nanopatrticle sizes ranged from 3.5 to 8 nm when increases
heating temperatures. Their magnetic properties were measured by a vibrating
sample magnetometer (VSM) showed that the coercive force H. increased from 2.05
Oe to 8.67 Oe when heating temperatures increase from 100°C to 180°C.

INFLUENCE OF FLUE GAS DESULFURIZATION (FGD) WASTE AS SUBSTITUTE
FELDSPAR ON THE PHYSICO-MECHANICAL PORCELAIN PROPERTIES
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Abstract. In this work, the effect of flue gas desulfurization (FGD) waste on the
physical, mechanical and thermal properties of porcelain samples was investigated.
The influence of the flue gas desulfurization waste content (0—15 wt.%) sintered at
temperature of 1200 °C were also studied. The result showed that the incorporation
of flue gas desulfurization waste in porcelain bodies led to a increase porosity
resulted in a decrease in bulk density and mechanical strength when amount of FGD
waste increased. Besides, the increasing FGD waste also contributed to a decrease
value in coefficient thermal expansion value which could reduce the thermal shock in
porcelain. As a result, the sintered sample with the composition of 5 wt.% of FGD
waste (S5) has the potential to be used as a porcelain tile as it meets the
requirements of the standard tile (>35MPa) despite flexural strength decreased.
While the composition of 10 wt.% of FGD waste (S10) and 15 wt.% of FGD waste
(S15) were found most suitable for developing porous brick because it meets the
requirements of the porous brick standard (>2.5 Mpa).
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MECHANICAL PROPERTIES OF POLYETHYLENE TEREPHTHALATE (PET)
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Abstract. Concrete is the most popular and used building material around the world
and the most important components of concrete is sand, which is taken from nature,
and because of the increase in urbanization and the production of large quantities of
concrete, this led to a decrease in the quantities of sand found in nature. On the
other hand, large quantities of plastic are produced around the world, and due to
daily consumption, most plastic is converted into waste. Using plastic inside concrete
is one of the best ways to get rid of waste as well as reducing the amount of sand
used in concrete production, which in turn helps to reduce environmental risks and
preserve the environment. This study presents the effect of polyethylene
terephthalate (PET) on fresh concrete as well as the mechanical properties of
concrete containing PET at normal temperatures and high temperatures when using
PET as fine aggregate.

CHARACTERIZATION OF GREEN ARTIFICIAL REEF BASED ON PH,
COMPRESSIVE STRENGTH AND WATER ABSORPTION ANALYSIS
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Abstract. This research focuses on the formulation for creating an artificial reef using
green materials that would be blended with concrete to create reef. The Green
Artificial Reef Concrete (GARC) specimen was produced based on C30 concrete
grade by mixing an amount of sand, cement, aggregate and palm oil Empty Fruit
Bunch (EFB) fiber as green material by hand-mixing. The second series of this
experiment was to replace water as the mixing medium with Palm Oil Milling Effluent
(POME). The mix proportion of C30 was altered by adding EFB fiber with 0.25%,
0.50% and 1% by weight of cement and the mixture was placed into a mould of
50mm x 50mm x 50mm and compacted. The highest compressive strength was
recorded at 32.4 MPa with 0.50% addition of EFB fiber by using POME as a mixing
medium. The use of POME in the mixture gave the lowest pH value which was 10.94
for the specimen adding 0.25% of fiber and also having the lowest percentage of
water absorption at 4.44%.
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Abstract. Super Absorbent Polymer (SAP) were used in various application,
including in mortar production. The ability of SAP to absorb a high amount of water
made this material become a promising water reservoir in the mortar that can later
mitigate micro-cracks in concrete. Besides SAP, a nutrient must be embedded into
self-healing mortar to support metabolism in bacteria-based self-healing mortar.
However, adding SAP and nutrient was reported to decrease the mechanical
properties of the resulting self-healing mortar. Thus, in this research, the modification
in the mix design of mortar containing SAP and nutrient were observed. The water to
cement ratio was decreased up to 0.3. The amount of SAP and entrained water
added is based on its swelling capacity. The swelling capacity of SAP, the workability
of fresh mortar, and the compressive strength of mortar were observed. The results
show that the swelling capacity of SAP was affected by the pH and the presence of
calcium ions in the solution. The higher the pH and the calcium ion in the solution,
the lower SAP's swelling capacity. Applying the modified mortar mix design
containing SAP and nutrient proofed to mitigate the reduction in workability and
compressive strength of the resulting self-healing mortar.
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THE APPLICATION OF SUPER ABSORBENT POLYMER IN SELF-HEALING
MORTAR: THE EFFECT ON MECHANICAL PROPERTIES
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Mustafa®>? and M M A B Abdullah®9
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Abstract. Super Absorbent Polymer (SAP) were used in various application,
including in mortar production. The ability of SAP to absorb a high amount of water
made this material become a promising water reservoir in the mortar that can later
mitigate micro-cracks in concrete. Besides SAP, a nutrient must be embedded into
self-healing mortar to support metabolism in bacteria-based self-healing mortar.
However, adding SAP and nutrient was reported to decrease the mechanical
properties of the resulting self-healing mortar. Thus, in this research, the modification
in the mix design of mortar containing SAP and nutrient were observed. The water to
cement ratio was decreased up to 0.3. The amount of SAP and entrained water
added is based on its swelling capacity. The swelling capacity of SAP, the workability
of fresh mortar, and the compressive strength of mortar were observed. The results
show that the swelling capacity of SAP was affected by the pH and the presence of
calcium ions in the solution. The higher the pH and the calcium ion in the solution,
the lower SAP's swelling capacity. Applying the modified mortar mix design
containing SAP and nutrient proofed to mitigate the reduction in workability and
compressive strength of the resulting self-healing mortar.
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MORPHOLOGY ANALYSIS ON METAKAOLIN/DOLOMITE GEOPOLYMER
UNDER HIGH TEMPERATURE EXPOSURE

A S Sauffit?®d, W M W lbrahim?3?, M M A B Abdullah 3, M Ibrahim %29,
Romisuhani Ahmad %3¢ and F H A Zaidi 2"
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2 Center of Excellence Geopolymer and Green Technology (CEGeoGTech),
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SFaculty of Mechanical Engineering, Universiti Malaysia Perlis, Main Campus Pauh
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Abstract. This paper presents the morphology of the metakaolin/dolomite
geopolymer after being exposed to high temperature and compare the findings with
the morphology that has not been exposed to the temperature. The geopolymers
were exposed at temperature form 200°C up to 800°C. The geopolymer were a
constant mix of 90% metakaolin and 10% dolomite with 10 NaOH molarity, 0.8 solid
to liquid ratio and 2.0 by mass of alkaline activator. The morphology of geopolymer
exposed to high temperature contains many pores and as the temperature rises, the
pores became huge and in higher quantity of pores can be observed. The surface
analysis, compressive strength and water absorption test were also done to support
the findings. The compressive strength calculation was based on the weight loss.
The lowest compressive strength loss was at 200°C temperature exposure with
10.98 %. Meanwhile the highest compressive strength loss was at 800°C
temperature exposure with 48.54 9%. In comparison, this metakaolin/dolomite
geopolymer archive better properties compared to the concrete and metakaolin past
studies.

THE EFFECT OF GGBFS AND ADDITIONAL CEMENT, WATER AND
SUPERPLASTICIZER ON THE MECHANICAL PROPERTIES OF GEOPOLYMER
CONCRETE

I N Amini Y and J J Ekaputri*®

Department of Civil Engineering, Institut Teknologi Sepuluh Nopember, Surabaya,
60111, Indonesia

Abstract. The performance of geopolymer concrete was influenced by the main
material, alkali activator, chemical additive, etc. In this paper, the mechanical
properties of fresh and hardened fly ash-based geopolymer concrete (FAGC) with
10% GGBFS and the addition of cement, water and superplasticizer are investigated.
The specimen was made with 10 M KOH and NaOH and a 1:1 ratio of Na,SiOs. The
cylindrical specimens with a diameter of 50 mm and a height of 200 mm were tested
for compressive strength, splitting tensile strength and porosity. Setting time and
slump were also tested to investigate the behavior of fresh concrete. It was found
that GGBFS accelerated the setting time, reduced the workability, and increased the
strength. The type of alkaline activator also influences both of fresh and hardened
properties. The use of KOH produced an excellent workability, higher compressive
strength and lower porosity than NaOH. However, the addition of cement, water and
superplasticizer improves both of workability and mechanical properties.
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PERFORMANCE OF ENERGY ENCRYPTION FOR MEDIUM FIELD WIRELESS
POWER TRANSFER SYSTEM BY OPTIMIZATION SWITCHING FREQUENCY

Nur Hazwani Hussin®'®, Muhammad Mokhzaini Azizan?'? | Norhidayu Rameli®1©
Nur Hazirah Zaini**9 , Shahnurriman Abdul Rahman®>® and Azuwa Ali*2"
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Abstract. Encryption is a very important technique used to protect energy
transmission channels from unauthorized receiver. It can be utilized to transmit data
securely over the wireless medium. Encryption techniques of wireless power transfer
(WPT) are important in the research on the effects of security key for security of
energy transfer to the authorized receiver. The energy encryption scheme of WPT is
proposed to chaos theory. Chaos theory is applicable to the logistic map to propose
as a security key to chaotically regulate the switching frequency. Furthermore, for
chaos theory characteristic effect power and distance performance. Therefore, this
paper investigates mainly effective power based on mobile charging application. This
research is focusing on performance of energy encryption in medium field for
wireless power transfer system by optimization switching frequency. This research is
dedicated to the performance of energy encryption for medium field wireless power
transfer system based on mobile charging application. The optimization to transport
the power in this research based on power is 10W. The research utilized MATLAB
simulation to compare the performance.

CHARACTERIZATION OF ALUMINOSILICATE GLASS CERAMIC WITH SILVER
AS FILLER

Shahrizam Saad?, Abdullah Chik!, Sharifah Shahnaz Syed Bakar?, Khairel Rafezi
Ahmad*

!Faculty of Chemical Engineering and Technology, Universiti Malaysia Perlis,
Komplek Pusat Pengajian Jejawi 2, 02600 Arau, Perlis, Malaysia.

Abstract. Silver might play an important role as a filler in aluminosilicate glass
ceramic. It has the potential to improve its mechanical and physical properties. This
study examines the increased concentration of silver as fillers in glass ceramic in
order to obtain the enhanced mechanical and physical properties. Rice husk ash
(RHA) was used since it is the most promising agricultural waste and it was also
undergone XRF-analyzed for chemical composition. The calculated percent of
compositions were ball milled for 1 hour. Powders were then pressed in a cylindrical
mold sintered in a furnace at 1200°C for 5 hours. Surface morphology of produced
alumina silicate glass ceramic with silver as filler were investigated by using SEM
and EDS. Hardness of glass ceramics were mechanically characterized by using
Micro hardness indentation testing and shows the increase of filler loading will
increase the hardness. Conductivity of sample was characterized using Four-point
probe and show the glass ceramic with higher % of silver as filler give a higher
conductivity.
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LIQUID PHASE SYNTHESIS OF NA3SBS4 SOLID ELECTROLYTE
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Abstract. We report the synthesis of tetragonal NaszSbS4 solid electrolyte by wet-
chemical method. XRD revealed the peak splitting at 26 = 30.1 and 35.1 °, which
might origin from the defects-containing structure. A fariy high ionic conductivity of
6.0 x 10 Scm? at 25 °C was obtained. Molding pressure dependence of ionic
conductivity of t-NasSbhS. solid electrolyte was observed.

OPTIMISATION IN WATER ABSORPTION OF LOW MOLARITY SEAWATER AND
ZEOLITE BASED GEOPOLYMER FOAM REINFORCED WITH NANOCELLULOSE

T Chai Hua*®, M Norkhairunnisa®34?, W Aimrun®®, B Mohd Salahuddin®® and A A
Mohd Mustafa’™®
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’Department of Aerospace Engineering, Faculty of Engineering, Universiti Putra
Malaysia, 43400 UPM Serdang, Selangor.
3Institute of Nanoscience and Nanotechnology (ION2), Universiti Putra Malaysia,
43400 UPM Serdang, Selangor.
4Aerospace Malaysia Research Center, Universiti Putra Malaysia, 43400 UPM
Serdang, Selangor
*Department of Biological and Agriculture Engineering, Universiti Putra Malaysia,
43400 Serdang, Selangor, Malaysia
®Department of Process and Food Engineering, Universiti Putra Malaysia, 43400
Serdang, Selangor, Malaysia
’Construction Materials Engineering and Technology at Center of Excellence,
UniMAP, 01000 Kangar, Perlis, Malaysia

Abstract. Geopolymer foam is an emerging concrete with green properties but
comparable strength to conventional concrete. Due to this, research is ongoing
extensively in producing geopolymer foam. However, they are often fabricated with
high molarity alkaline solution which can lead to geopolymer disintegration when
immersed underwater and may harm the environment. In addition to that, studies
related to geopolymers are often limited to one-factor-a-time (OFAT) approach. In
this study, Response Surface Methodology (RSM) is used to analyze the relationship
between several factors selected and its response (water absorption). The factors
involved include Seawater/Potassium Silicate (SWI/KSIl), Potassium
Hydroxide/Potassium Chloride (KOH/KCI), Sodium Laureth Ether
Sulfate/Benzalkonium Chloride (SLES/BAC), and Hydrogen Peroxide/Nanocellulose
(H202/Nanocellulose). The concentration of alkaline solution is maintained at low
level of MR 2.01-2.53. It was found that all factors are significant with p-value <0
except for KOH/KCI with p-<0.581. The highest water absorption by geopolymer
measured is 35%, at the middle range of all factor’s ratio. A simple water immersion
of 30days shows no significant physical changes on geoolymer.
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THE EFFECT OF GGBFS AND ADDITIONAL CEMENT, WATER AND
SUPERPLASTICIZER ON THE MECHANICAL PROPERTIES OF WORKABLE
GEOPOLYMER CONCRETE

I N Amini ¥ and J J Ekaputri*®

Department of Civil Engineering, Institut Teknologi Sepuluh Nopember, Surabaya,
60111, Indonesia

Abstract. Obtaining a consistent performance of geopolymer concrete for structural
application is not an easy task. It is influenced by the main material, alkali activator,
chemical additive, etc. In this paper, the mechanical properties of fresh and hardened
fly ash-based geopolymer concrete (FAGC) with 10% GGBFS and the addition of
cement, water and superplasticizer were investigated. The specimen was made
using 10 M solutions from two types of alkali. Solution made with KOH and NaOH
were mixed with Na,SiO; with a mass ratio of 1. It was found that GGBFS
accelerated the setting time, reduced the workability, and increased the strength. The
type of alkaline activator also influenced both of fresh and hardened properties.
Using KOH produced an excellent workability, higher compressive strength, and
lower porosity than NaOH. However, the addition of cement, water and
superplasticizer improved both of workability and mechanical properties.

THE EFFECTS OF WELL-GRADED BOTTOM ASH IN IMPROVING MECHANICAL
AND THERMAL PROPERTIES OF HIGH STRENGTH CONCRETE

S Beddu®??, N A N Basri*®, N M Zahari*®, M S M Sufian*®, W W A Zailani>® and
W H Min3"

! Department of Civil Engineering Universiti Tenaga Nasional, Jalan IKRAM-UNITEN,
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2School College of Graduate Studies, Universiti Tenaga Nasional, Jalan IKRAM-
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% School of Engineering, College of Engineering, Universiti Teknologi MARA, 40450,
Shah Alam, Selangor Darul Ehsan, Malaysia
4 School of Engineering, College of Engineering, Universiti Teknologi MARA (UiTM
Cawangan Pulau Pinang, Kampus Permatang Pauh, 13500 Permatang Pauh, Pulau
Pinang, Malaysia)

Abstract. The aim of this study is to determine the effects of well graded coal bottom
ash (CBA) on concrete as sand replacement on lightweight concrete in terms of
mechanical and thermal properties. Coal bottom ash (CBA) is one of the byproducts
produced during energy production process in power plant. Four different
percentages of CBA used as fine aggregate replacement which are 0%, 5%, 10%
and 15%. In this study, several tests have been done which were slump, density,
compressive, modulus elasticity and thermal conductivity test On 28" days of curing,
LWC with 15% CBA as sand replacement has highest value (1.3 GPa) and
compared to others. 15% CBA was recorded lowest thermal conductivity value which
is 0.5 W/m.K while highest 0.7 W/m.K (0% CBA). Overall, CBA can be classified as
one of suitable materials as sand replacement to produce light weight concrete as it
promotes good compression strength as well as lowering the K value.
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USING GEOPOLYMER TECHNOLOGY TO FABRICATE SPRAY FIRE
RESISTANCE MATERIAL (SFRM)

W.H Lee ¥, C.Y. Huang *?, T.W. Cheng ¢

lInstitute of Mineral Resources Engineering, National Taipei University of
Technology, 1, Sec. 3, Zhongxiao E. Rd., Taipei 10608, Taiwan, R.O.C.

Abstract. High-rise buildings usually use steel construction as the main structure
because of their lightweight, toughness, and superior earthquake resistance.
However, one of the disadvantages of steel construction is its fire resistance ability.
Therefore, protecting steel constructions from the reduction of strength affected by
high temperatures has always been an important issue. Geopolymer materials have
many great properties, such as high mechanical properties, acid/alkali resistance,
low permeability, low carbon emissions, and fire resistance. Therefore, this study
uses geopolymer materials to develop Spray-Applied Fire-Resistive Materials
(SFRM) and compares the fire resistance performance between geopolymer SFRM
and the commercial product. The experiment results showed that the thickness of the
SFRM had the most significant effect on the improvement of fire resistance
performance. In general, the fire resistance period of geopolymer SFRM with a
thickness of one centimeter can reach more than 70 minutes, and the fire resistance
ability is better than commercial SFRM. The mechanical properties and tensile
strength of the geopolymer SFRM also meet the specification requirements of SFRM.
According to the results, geopolymer material is expected to be used as SFRM and
be practically used in building structures.
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FINITE ELEMENT METHOD: CARBON FIBER REINFORCED POLYMER (CFRP)
STRENGTHENED TO RC BEAM AT CHLORIDE PENETRATION IN NEAR
SURFACE MOUNTED AT 28 DAYS

Amiruddin Mishad, Mohd Hisbany Mohd Hashim, Azmi Ibrahim, Oh
Chai Lian, Ameer Hagimie Zainal and Mohd Raizamzamani Md Zain

School of Civil Engineering, College of Engineering, Universiti Teknologi MARA
(UITM) Shah Alam, Selangor, Malaysia

Abstract. strengthening or repairing of reinforced concrete beams using Carbon
Fiber Reinforced Polymer (CFRP) has gained extensive attention in the field of
structural engineering, realising that the CFRP has several unique mechanical
properties such as high corrosion resistance, faster installation, low maintenance
cost, lightweight and high strength compared to the conventional materials.
Nowadays, civil engineers are facing problems due to the corrosion of reinforced
steel which leads to the deterioration of concrete. The strengthening technique was
used in this research is Near-Surface Mounted (NSM) which the CFRP reinforcement
was embedded in grooves to protect them against corrosion and high temperatures.
The finite element model for RC beams strengthened with NSM-CFRP was
developed using LUSAS software version 19.0, a commercially available code, and
specific materials behaviour models. The results obtained from FE analysis including
the load-deflection relationship, maximum stress, failure mode, and crack pattern
behaviour in the concrete at the mid-span section of the beam for all specimen
beams has been discussed and analysed. The objectives of this study were to
develop FE models of all the specimen beams, to determine the flexure performance
of NSM-CFRP under chloride penetration at 28 days, and to compare the results
from analytical analysis and experimental tests from previous research with the same
dimensions of beams. The beams were tested and loaded in four points bending until
the cracks were developed. The specimen beams were installed with CFRP and then
compared with the control beam. The behaviour of these beams was simulated in a
finite element model and developed in the LUSAS program. Based on the analytical
analysis, found that the flexural strength of the beam strengthened with the NSM-
CFRP rod has significantly increased the flexural performance by 10% compared to
other strengthening materials. It has good flexural performance despite having been
exposed to chloride penetration for a short-term duration. The failure modes obtained
from the analyses for all the specimen beams are flexural and shear failures, and the
crack pattern and maximum stress mostly occurred at the lowest bottom mid-span of
the beam.

Keywords: CFRP rod, CFRP plate, NSM, CFRP, FEM, Flexural performance of
beam.
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ANALYSIS OF THE STRUCTURAL AND MORPHOLOGICAL PROPERTIES OF
PEDOT: PSS-EG/ PVA THIN FILMS

Nurul Ain Najihah Asrit, Nur Budiman Mazli*, Mohd Muzamir Mahat?, Muhd Fauzi Safian?,
and Azlan Zakaria®*

1School of Physics and Material Studies, Faculty of Applied Sciences
2School of Chemistry and Environmental Studies, Faculty of Applied Sciences
3School of Industrial Technology, Faculty of Applied Sciences, Universiti Teknologi MARA,
40450 Shah Alam, Selangor, Malaysia.

Abstract. A conductive polymer, poly(3,4-ethylenedioxythiophene) (PEDOT) and its counter
ion, poly(4-styrenesulfonate) (PSS), is perhaps one of the most eminent organic conductors.
It is extensively used in wearable and flexible electronic devices, such as organic light-
emitting diodes (OLEDs), solar cells and strain sensors. In biomedical, PEDOT: PSS is
extensively employed as a conductive patch and scaffold for tissue engineering purposes.
However, pristine PEDOT: PSS possessed brittle properties and low stretchability, which
only up to 10%. Herein, we proposed the polymeric blending method, composed of poly(3,4-
ethylenedioxythiophene): poly(4-styrenesulfonate) (PEDOT: PSS) and polyvinyl alcohol
(PVA) to improve their stretchability and potentially used in energy harvesting, electronics,
or tissue engineering. Primarily, PEDOT: PSS was chemically synthesised via oxidative
polymerisation, followed by a secondary doping process with ethylene glycol (EG) for
conductivity enhancement. In this study, the PEDOT: PSS-EG/ PVA thin films were
fabricated via a feasible drop-casting technique with different volume percentages (33, 50,
60, 67 and 71 vol.%) of PVA, which represents the PEDOT: PSS to PVA ratio at 1:0.5, 1:1,
1:1.5, 1:2, and 1:2.5, respectively. These films were characterised using Fourier transform
infrared (FTIR) spectroscopy, X-ray diffraction (XRD), and scanning electron microscopy
(SEM).
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SYNTHESIS AND CHARACTERIZATION OF STRUCTURALLY MODIFIED
NANO-SILVER THIN FILM COMPOSITES FOR POTENTIAL USE IN WOUND
CLOSURE APPLICATION

Dania Adila Ahmad Ruzaidi!, Erina Anastasya Balgis Mohammad Abdul Zahib?,
Muhammad Faiz Aizamddin®, Mohd Muzamir Mahat'*, Rosmamuhamadani Ramli?,
Hazwanee Osman?”, and Muhammad ‘Abid Amir®

'Faculty of Applied Sciences, Universiti Teknologi MARA, Shah Alam 40450, Malaysia
2Centre of Foundation Studies UiTM, Universiti Teknologi MARA (UiTM),
Cawangan Selangor, Kampus Dengkil, Dengkil 43800, Malaysia
3Department of Cardiovascular and Thoracic Surgery, Faculty of Medicine,
Universiti Teknologi MARA, Sungai Buloh Campus, Sungai Buloh 47000, Malaysia

Abstract. A biomedical patch must be mechanically stable in wound closure applications to
restrain external forces normally exerted on human skin. For proper wound care, a highly
efficient wound closure material is required, as it must provide an ideal environment for
epidermis regeneration as well as protection against water loss and chronic wound
inflammation. Most commercial wound dressings are naturally dry, and when removed, they
may stick to the wound's surface, causing inflammation and pain. This demonstrates that they
are still unable to meet the needs for wound care. Nanomaterials, interestingly, have the
ability to destroy viruses and bacteria and could be used to treat wounds. Silver nanoparticles
(AgNPs) have piqued the interest of researchers in biotechnological and biomedical fields as
catalysts, biosensors, and antibacterial and anticancer agents. Incorporating AgNPs into these
wound dressing constructs may improve wound healing efficacy and speed. Gelatin was used
as a reducing and stabilizing agent in this study to bio-synthesize AgNPs. The PVA-gel-
AgNPs thin film patches were then fabricated using a drop casting method, and the effects of
different amounts of AgNPs addition (0, 0.1, 0.3, 0.5, 0.7, and 0.9 percent) on mechanical
and thermal properties were revealed. Field emission scanning electron microscopy
(FESEM), attenuated total reflectance-fourier transform infrared spectroscopy (ATR-FTIR),
thermogravimetric analysis (TGA), tensile testing and electrical impedance spectroscopy
(EIS) were used to analyses the changes of properties of the thin films chemically and
physically. The addition of 0.9 percent AgNPs improved the electrical and mechatronic
properties of the thin films significantly. These findings have revealed the utilization of nano-
silver in thin films to significantly improve the properties for its potential in the field of
biomedical applications.
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BIOSYNTHESIS AND MECHANICAL PROPERTIES OF STRUCTURAL
MODIFIED NANO-SILVER THIN FILM COMPOSITES FOR POTENTIAL USE IN
WOUND CLOSURE APPLICATION

Nazreen binti Che Roslan
School of Physics and Materials Studies, Faculty of Applied Sciences, UiTM Shah Alam

Abstract. Polyaniline is on the rise for its potential to be used in as wearable electronics. One
of the emerging materials of wearable electronics is conductive fabrics. In this study,
polyaniline was doped with phosphoric acid and coated on polyester fabric. Prior to this, the
polymer was synthesis using chemical oxidation method. Upon doping, there was an
immediate effect on the colour of PANI. This was further elucidated elementally, using x-
Ray Fluorescent (XRF). From the XRF results, it can be confirmed that dopant was infused
with PANI when doped, from the presence of phosphorus element. Thermal studies were then
carried out to investigate the thermal stability of phosphoric acid-doped PANI, before and
after being coat on the fabric. Two characterisation was performed, which is
thermogravimetric analysis (TGA) and differential scanning calorimetry (DSC). TGA results
shows 2 distinctive stages of weight loss in PANI-EB, owing to the moisture content and
polymer degradation. PANI-ES showed three stages of degradation, with additional stages
belonging to loss of dopant. Higher thermal degradation was identified also for PANI-ES.
DSC analysis of PANI-ES showed higher rate of heat transformation and enthalpy.
Collectively, both thermal analyses have manifest the improvement in the thermal stability of
PANI when doped.
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A STRAIGHTFORWARD APPROACH OF CHEMICAL OXIDATIVE
POLYMERIZATION TO SYNTHESIS POLYANILINE FOR THE CONDUCTIVE
FABRICS APPLICATIONS

Muhammad Faiz Aizamddin', Mohd Muzamir Mahat'* and Mohd Azizi Nawawi?

1School of Physics and Material Studies, Faculty of Applied Sciences, Universiti Teknologi
MARA, Shah Alam 40450, Malaysia
2School of Chemistry and Environmental Studies, Faculty of Applied Sciences, Universiti
Teknologi MARA, Shah Alam 40450, Malaysia

Abstract. The present study provides a straightforward and practical approach to a chemical
oxidation polymerization (COP) for the synthesis of polyaniline (PANI)-conducting polymer
using ammonium persulfate (APS) as a redox initiator. The transition color changes of PANI
were observed during the induction period and an increased rate of chemical reaction
possessed a natural heat release (exothermic reaction), which is defined as heterogeneous
precipitation polymerization. Attenuated total reflectance-Fourier transform infrared (ATR-
FTIR), ultraviolet-visible (UV-Vis) spectroscopy and scanning electron microscope-energy
dispersive mapping (SEM-EDX-mapping) were demonstrated to characterize their functional
group, molecular electronic structure, and surface morphology-elemental distribution,
respectively. To demonstrate PANI’s practical application in the conductive fabrics sector,
cotton-type fabrics were then incorporated with the synthesized PANI and doped with various
concentrations of para-toluene sulfonic acid (pTSA). Electro impedance spectroscopy (EIS)
measurements revealed that the electrical conductivity of the fabrics was boosted
significantly from 4.02 + 6.38 x 1077 S cm™! of undoped PANI fabric t0 5.39 + 1.98 x 1073 S
cm ! of 0.9 wt.% pTSA doped PANI fabric. This study can be adapted and tailored for the
preparation of PANI via COP which may lead to applications in conductive fabrics.

Page | 70



ISOTHERMAL OXIDATION BEHAVIOUR OF NI-BASED FE-NI-CR
SUPERALLOYS: ROLE AND EFFECT OF NB ALLOYING ELEMENT

Noraziana Parimin®, Esah Hamzah? and Astuty Amrin®

'Faculty of Chemical Engineering Technology, Universiti Malaysia Perlis (UniMAP), 02600
Arau, Perlis, Malaysia
2Faculty of Mechanical Engineering, Universiti Teknologi Malaysia (UTM), 81310 Skudai,
Johor, Malaysia
3Razak Faculty of Technology and Informatics, UTM Kuala Lumpur, 54100 Kuala Lumpur,
Malaysia

Abstract. The isothermal oxidation of heat-treated Ni-based Fe-Ni-Cr superalloy at 500 °C
was studied to further investigate the role of Nb alloying during oxide scale formation. The
Ni-based Fe-Ni-Cr superalloys has been experienced a heat treatment process at two different
temperatures namely, 950 °C and 1100 °C, for 3 hours soaking time, followed by water
quench. Heat-treated sample at 950 °C exhibited fine grain size. The heat-treated Ni-based
Fe-Ni-Cr superalloys has been undergo an isothermal oxidation test at 500 °C for 500 hours
exposure. The oxidized heat-treated Ni-based Fe-Ni-Cr superalloys were analyzed in terms of
oxidation kinetic, oxide phase formation and oxide surface morphology. The oxide phases
were analyzed by using XRD technique. The surface morphology was examined by using
SEM, FESEM and EDX techniques. Both oxidized heat-treated Ni-based Fe-Ni-Cr
superalloys samples followed a parabolic rate law, indicating a diffusion-controlled oxide
growth mechanism. Several oxide phases were formed on the alloy surface after exposures at
500 hours. The surface morphology of oxidized samples at 300 hours exhibited the formation
of continuous oxide scale with distributed overgrown Nb-rich oxides. Nb-rich oxides were
formed on coarse-grained heat-treated alloys that developed excessively large Nb-rich oxides.
This phenomenon will initiate a crack that propagates around the oxide.
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TENSILE STRENGTH, CONDUCTIVITY AND MORPHOLOGICAL STUDIES OF
DIP-COATED PEDOT: PSS/PU FABRIC

Ayu Natasha Ayub?!, Nor Anis Syazana Mohd Said*, Noor Safina Sulaiman®* and Mohd
Muzamir Mahat*

1School of Physics and Material Studies, Faculty of Applied Sciences, Universiti Teknologi
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2Centre of Foundation Studies UiTM, Universiti Teknologi MARA (UiTM), Cawangan
Selangor, Kampus Dengkil, Dengkil 43800, Selangor, Malaysia

Abstract. PEDOT: PSS fabric is one of E-textile innovation that was acknowledged to be a
good material to be used for wearable sensor application. However, PEDOT: PSS exhibit
brittleness properties and it can be solved by introducing soft polymer. The main purpose for
this study was to develop PEDOT: PSS fabric with the aid of polyurethane (PU) as
stretchability enhancer by using dip-coating method. In this study, the influence of PU at
different amount in terms of their stretchability, conductivity and morphology were
investigated by using tensile testing, Electrochemical Impedance Spectroscopy (EIS) and
Scanning Electron Microscopy (SEM) analyses, respectively. The variation of PEDOT: PSS
to PU ratio at 1:0, 1:1, 1:1.5, 1:2, and 1:2.5 were used in this experiment. The resulting fabric
had an average elongation at break of 81% with optimum conductivity at 4.91 X 10-3 Scm-1.
This finding contributes to the knowledge of stretchability enhancement of PEDOT: PSS
fabric could be done using optimum ratio of PEDOT: PSS to PU.
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THE MICROSTRUCTURE ANALYSIS AND MECHANICAL PROPERTIES OF
440C FOR BEARING IN AUTOMOTIVE APPLICATIONS

Nur Hidayah Binti Ahmad Zaidi
Universiti Malaysia Perlis (UniMAP), 02600 Arau, Perlis, Malaysia

Abstract. 440C stainless steels is the martensitic steel that is normally being employed and
widely used for application such as knife blade, bearing, valve part and medical equipment.
The composition within the 440C steels is made to get greater in hardness for automotive
applications. This research focused on the effect of heat treatment and properties of 440C
stainless steel that has been investigated using Rockwell hardness and optical microscopy.
Quenching and Tempering heat treatment was done toward the as-received annealed sample
with different temperature in muffle furnace followed by other testing to investigate the
changes in properties of the sample. Water quenching and tempering process offer good
advantages to the martensitic stainless steel production because the heat treatment can give
the optimum conditions result for hardness test which between 56-60 HRC. The result
obtained after the heat treatment process shows that different temperature used for treatment
will produced different microstructure and grain structure which consist of martensitic
structure with the small amount of retained austenite. In the present study, the effect of heat
treatment temperature will be investigated toward the changing of microstructure and
properties.

CRYOGENIC DEFORMATION STUDY FOR DEVELOPING NANOCRYSTALLINE
TITANIUM

Tea-Sung (Terry) Jun
Incheon National University

Abstract. Titanium and its alloys have been considered as promising materials for cryogenic
applications (e.g., liquefied gas storage tank) due to their excellent low temperature
properties. Several Ti alloys with low impurity exhibited superior structural properties (e.g.,
toughness) and interestingly higher ductility with decreasing temperature. This indicates that
the formability of titanium can be improved via cryogenic processing techniques. Meanwhile,
deformation twinning becomes more active as the deformation temperature decreases,
thereby leading to the twinning-induced grain refinement and hence a potential to develop
nanocrystalline Ti. It has been demonstrated that the dislocation slip and the deformation
twinning act as an important role in plastic deformation of Ti at cryogenic temperature
despite the increased lattice friction. The activation of slip and twinning in Ti significantly
depends on the crystal orientation and deformation temperature. However, anisotropic slip
and twinning behaviours of Ti remain poorly investigated at low temperature range. The
microstructural change, intrinsic material defects evolution and mechanical responses of CP-
Ti were monitored during in-situ testing. We have found a significant change in activity of
slip and twinning at low and cryogenic temperatures. The mechanical properties of present
material were markedly improved with decreasing temperature. The experimental results can
be attributed to the significant effect of (cryogenic) temperature on the activation of
deformation modes in a-Ti and their behaviour in plasticity.
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INVESTIGATION ON THE MIXING RATIO OF DIMETHYLFORMAMIDE (DMF)
AND ACETONE BINARY SOLVENT ON THE ELECTROSPUN
POLYVINYLIDENE FLUORIDE (PVDF) FIBER

Muhamad Haikal Abdullah® 2, Sharifah Shahnaz Syed Bakar?®, and Shuhaida Yahud* ¢,

'Faculty of Chemical Engineering Technology (FTKK), Universiti Malaysia Perlis
(UniMAP), 02600 Jejawi, Perlis, Malaysia

Abstract. Polyvinylidene Fluoride (PVDF) fibers were electrospun from PVDF solution with
varied solvent mixing ratios of Dimethylformamide (DMF) and acetone in this work. The
goal of this study is to see how the mixing ratio of DMF and Acetone as solvent affects the
fiber size, crystal structure, and electrical conductivity of PVDF fiber. In weight, the solvent
mixing ratios are 100 DMF: 0 acetone, 70 DMF: 30 acetone, 50 DMF: 50 acetone, 30 DMF:
70 acetone, and 0 DMF: 100 acetone. To be employed in this study, the PVDF solution was
fixed at a concentration of 15%. The electrospinning machine parameters were likewise set to
20kV, 10cm tip-to-collector distance (TCD), and 1mL/h flowrate. After the electrospinning
process is completed, the sample will be kept for a short period of time in room temperature
to allow the fiber to dry before being taken for characterization stages. Scanning Electron
Microscopy (SEM), X-Ray Diffraction (XRD), and Four Point Probe (FPP) were used to
examine the fibers. The fiber size of electrospun PVDF fibers is shown by SEM; the crystal
structure of the electrospun PVDF fiber is shown by XRD; and the electrical resistivity of the
electrospun PVDF fiber is shown by FPP. According to the results of the experiment, one of
the five samples is in powder form, while the other is in fiber form. Two of the four fibers
produced contain beads, as determined by SEM. For XRD and FPP characterization, it was
discovered that a sample with a high peak intensity of B phase produces the maximum
electrical conductivity.
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INVESTIGATION ON THE EFFECT OF ELECTROSPINNING PARAMETERS:
VOLTAGE AND FLOW RATE ON PVDF FIBER

Ammar Athallah Budiarto' ?”, Sharifah Shahnaz Binti Syed Bakar?®

1Centre of Excellence Geopolymer and Green Technology, Faculty of Chemical Engineering
Technology, Universiti Malaysia Perlis (UniMAP), P.O. Box 77, D/A Pejabat Pos Besar,
01000, Kangar, Perlis, Malaysia

Abstract. Polyvinylidene fluoride (PVDF) is a high purity thermoplastic fluoropolymer and
high-capacity polymer that is employed in the electronics, space and aeronautics industries.
Electrospinning parameters have a considerable impact on the morphology, crystallinity, and
electrical conductivity of PVDF fiber. Voltage and flow rate are the electrospinning
parameters investigated in this study. As a result, the goal of this study is to investigate the
effects of various voltages and flow rates on PVDF electrospun fiber. Electrospinning is the
simplest and low-cost method to produce PVDF fibers by dissolving PVDF in solvent N, N-
Dimethylformamide (DMF). 15wt% PVDF solution was used. Electrospinning parameters
used were varied applied voltage 15 and 20kV, flow rate 0.8ml/h, 1.0ml/h, 1.2ml/h, and
1.4ml/h. Tip-to-collector distance was fixed at 15cm. Scanning Electron Microscope (SEM),
four-point probe and X-ray Diffraction (XRD) were performed to determine the morphology,
electrical conductivity, and crystallinity phase of electrospun PVDF fibers. The SEM analysis
concluded that bead formation occurs at higher flow rate and higher voltage. The fiber
thickness is increase as flow rates increase, and as applied voltage decrease. XRD analysis
shows that shift peak is observed among all fibers due to short electrospinning time leads to
insufficient thickness of electrospun mat, which affects the mechanical properties of fibers
and causes peak shift. Four-point probe analysis concluded the average conductance increases
sharply as flow rate increases and the average resistance decreases. Also, as applied voltage
increases average conductance decreases and the average resistance increases.
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EFFECT OF TITANIUM DIOXIDE IN SUPERHYDROPHOBIC COATING USING
EXPANDED POLYSTYRENE FOAM AND PALM SLAG
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4Green and Functional Polymer Research Group, Universiti Teknologi MARA, 40450 Shah
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SAdvanced Polymer Research Group, Center of Excellence Geopolymer and Green
Technology
(CEGeoGTech), Universiti Malaysia Perlis (UniMAP), Arau 02600, Malaysia

Abstract. A simple solvent casting method was proposed to prepare a superhydrophobic
expanded polystyrene (EPS)/stearic acid modified palm slag (SA-PS)/titanium dioxide
(TiO2) coating with good self-cleaning ability and excellent water contact angle. The
influence of components, such as mass ratio of PS to TiO2 as well as the influence of TiO2
on the morphology and wettability of coating, was evaluated. The morphology, tear behavior,
surface roughness and WCA were observed by scanning electron microscopy (SEM), scratch
tester, 3D profilometer and ImageJ software, respectively. The results displayed that the
superhydrophobic coating exhibited highest WCA of 151.93° under the optimum condition
formula. Thus, the existence of a micronano hierarchical structure of superhydrophobic
EPS/SA-PS/TiO2 may provide potential practical applications that are useful in many
industries such as auto-motive or shipping.

CHARACTERIZATION OF ALUMINA SILICATE GLASS CERAMIC WITH
SILVER AS FILLER

Shahrizam bin Saad
Universiti Malaysia Perlis (UniMAP), 02600 Arau, Perlis, Malaysia

Abstract. Silver might play an important role as a filler in aluminosilicate glass ceramic. It
has the potential to improve its mechanical and physical properties. This study examines the
increased concentration of silver as fillers in glass ceramic in order to obtain the enhanced
mechanical and physical properties. Surface morphology of produced alumina silicate glass
ceramic with silver as filler were investigated by using SEM and their phase analysis (XRD)
was determined. This proved that fillers have influence on densification and the resulting
mechanical and physical properties of glass ceramic materials. Conductivity of sample testing
using Four-point probe and show the glass ceramic with higher % of silver as filler give a
higher conductivity.

Page | 76



STUDY OF STRUCTURAL, MECHANICAL AND PHYSICAL PROPERTIES OF
SILVER ALUMINOSILICATE GLASS CERAMIC AT DIFFERENT SINTERING
TEMPERATURE

Shahrizam bin Saad
Universiti Malaysia Perlis (UniMAP), 02600 Arau, Perlis, Malaysia

Abstract. Silver play an important role as a filler in aluminosilicate glass ceramic. It has the
potential to improve its structural and physical properties of the glass ceramic. This study
investigates the increased concentration of silver as fillers in glass ceramic in order to obtain
the enhanced structural and physical properties. Rice husk ash was used since it is the most
promising agricultural waste and it was also undergone XRF-analyzed for chemical
composition. The calculated percent of compositions were ball milled for 1 hour. Powders
were then pressed in a cylindrical mold sintered in a furnace at 1100°C and 1200°C for 5
hours. Surface morphology of produced alumina silicate glass ceramic with silver as filler
were investigated by using SEM and EDS analysis. Phase and structural analysis were carried
out by using (XRD) characterization. Glass ceramics were also physically and mechanically
characterized. Results showed that increased concentration of silver as fillers will decreases
the percent of porosity in glass ceramics and increases the bulk density and hardness value.
Structural of glass ceramic change due to different sintering temperature. This proved that
fillers have influence on densification and the resulting mechanical and physical properties of
glass ceramic materials.
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EFFECT OF SURFACE TREATED FILLER ON THE WETTABILITY OF
COMPOSITE SOLDER: SHORT REVIEW

Wan Hafizah Mohd Saufee!, Wai Keong Leong?, Ahmad Azmin Mohammad?, and
Muhammad Firdaus Mohd Nazeri*

1Center of Excellence Geopolymer & Green Technology (CEGeoGTech), Universiti Malaysia
Perlis (UniMAP), 02600, Arau, Perlis, Malaysia.
2Advance Soldering Material Group, School of Materials and Mineral Resources
Engineering,Universiti Sains Malaysia (USM), 14300, Nibong Tebal, Pulau Pinang,
Malaysia.

Abstract. This paper evaluates and analyze the effect of surface treated filler on the
wettability of composite solder. The basic concepts, key variables, arrangement, and most
recent advances on wettability effect of selected surface treatment of ceramic reinforced
composite lead-free solder will be covered. The wettability characteristics of solders serve as
the connection between the ceramic support were found to be significantly improved by the
ceramic filler with surface treatment as it minimizes the agglomeration caused by density
differences and the Van der Waals attraction force. After the surface modification procedure,
it was also possible to see the good dispersion of ceramic reinforcement in the solder as it
assists filler in overcoming the Van der Waals attraction on the particle. Based on ultrasonic,
electroless plating and pyrolysis treatment that have been reviewed, the wettability of the
composite solder is observed to be better than the untreated or initial pure solder without
filler as surface treatment helps filler molecules effectively confine the mobility of the grain
boundaries due to excellent interfacial bonding with Zener pinning effect. In solder, where
mechanical aspect is one of the most important properties, substantial advancements in
mechanical qualities have partially resulted from surface treatment of the ceramic
reinforcement. Study on filler surface treatment has beneficially influences the improvement
of .the ceramic reinforcement-solder interfacial response and opens prospects for more
specific future research lines and composite solder application opportunities as the response
from surface treatment greatly impact the solder's wettability and its reliability as lead free
solder (LFS) product that can substitute the traditional lead-based solder.

Page |78
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Abstract. In this study, the effect of calcium on microstructure and corrosion characteristics
of AZ31 was investigated. Microstructure was characterized by electron probe microanalysis,
scanning electron microscopy and electron back-scattered diffraction. For investigating the
corrosion behavior, open circuit potential, potentiodynamic polarization and electrochemical
impedance spectroscopy was analyzed in NaCl and Na>SO;s electrolyte. The microstructure
revealed the formation of (Mg, Al).Ca in AZ31-0.5Ca. The corrosion rates were observed to
be significantly reduced for AZ31-0.5Ca as compared to AZ31. Improved corrosion
resistance was attributed to segregation of aluminum with calcium to form (Mg, Al).Ca
which reduced B-Mgi7-Al1 area fraction.

STUDY ON AMPLITUDE OF MILD STEEL CORROSION BY PULSE CURRENT
PROTECTION TECHNIQUE AT ATMOSPHERIC ENVIRONMENT

W.M.Haqgqi® 2, S. H. Salleh * ® S.R .Shamsudin? ¢, Mahalaksmi Gunasilan® ¢

!Faculty of Chemical Engineering Technology, Universiti Malaysia Perlis, 02600 Arau,
Perlis, Malaysia
2Faculty of Mechanical Engineering Technology, Universiti Malaysia Perlis, 02600 Arau,
Perlis, Malaysia.
3Centre of Excellence Geopolymer and Green Technology, Universiti Malaysia Perlis, 02600
Arau, Perlis, Malaysia

Abstract. Atmospheric corrosion of metals attracts a considerable attention due to its impact
on the shelf life of structural metals. It is affected by many factors related to the environment
and metals. There are available secondary corrosion protection techniques such as cathodic
protection and anodic protection had been explored to overcome these problems. Therefore,
pulse current protection (PCP) technique has developed as a new alternative technique for at-
mospheric corrosion protection. A study of PCP technique was carried out on mild steel
samples within 14 days. Furthermore, the effect of amplitudes (2V, 5V and 7V) were study in
order to provide better corrosion protection in the system. The effectiveness of the amplitudes
in PCP technique was determined by mor- phological observation and image analysis. The
developed technique has been proved that by applying amplitude of 5V, better corrosion
protection has been determined as compared to others range of amplitude.
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Abstract. Corrosion is a slow chemical process that protects metal items from deterioration.
This can be accomplished in a variety of ways, one of which is coating protection. All such
metals and their objects are usually coated with a protective coating. Due to their ability to
resist corrosion, these protective coatings can provide a better aesthetic as well as a longer
lifespan than uncoated ones. Superhydrophobic coatings provide various applications
especially in corrosion protection due to their water-repellent properties, which can be
reflected by measuring the degree of water contact angle. In this short review, different
fabrication methods of the superhydrophobic coating were discovered to give good water
contact angles and at the same time enhance the anticorrosion performance of the AZ31 Mg
alloy. Tafel polarization curve as well as Electrochemical Impedance Spectroscopy able to
provide the necessary assessment of corrosion protection performance of AZ31 Mg alloy.
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A REVIEW: DESTRUCTIVE AND NON-DESTRUCTIVE METHODS IN THE
RESTORATION OF OBLITERATED SERIAL NUMBERS

Mohamed Izzharif bin Abdul Halim

School of Chemistry & Environment, Faculty of Applied Sciences, Universiti Teknologi
MARA

Abstract. Serial number restoration refers to scientific techniques of retrieving or restoring a
damaged manufacturer’s identification. Various techniques have been demonstrated to restore
the identification in the literature review. However, a non-destructive method is preferable in
forensic analysis. The main objective of this paper is to review a few contemporary
techniques to restore obliterated serial numbers on vehicles and firearms. Magnetic particle
inspection is preferred among these methods due to its effectiveness and portability.

INFLUENCE OF THE PART ORIENTATION AND TYPE OF USED
PHOTOPOLYMER RESIN ON SURFACE ROUGHNESS IN THE PROCESS OF
DIGITAL LIGHT PROCESSING TECHNOLOGY

Jan Milde?!, Jozef Peterka?, Marcel Kuruc®, Jakub Hrbal*, Patrik Dobrovszky®

1Slovak University of Technology in Bratislava, Faculty of Material science and technology
in Trnava, Jana Bottu 2744/24, 917 24 Trnava, Slovakia
2Springer Heidelberg, Tiergartenstr. 17, 69121 Heidelberg, Germany

Abstract. The presented scientific article deals with the influence of the orientation of the
model and used photopolymer resins during additive manufacturing using the Digital Light
Processing method on the resulting surface roughness of the models. The examined
component is a cuboid with dimensions of 14 mm x 7 mm x 28 mm. A total of 5 orientations
of the component in the Y axis (0°, 30°, 45°, 60°, 90°) were used in this experiment. The
examined samples were produced on a Zortrax Inkspire DLP 3D printer, where three parts
were produced for each orientation and material. The surface roughness parameters (Ra, Rz,
Rq) were measured on the printed samples using a Mitutoyo SJ-210 roughness meter. In this
experiment, a total of 30 samples were produced, i.e. three samples for each of the
orientations for each material used. Individual dependences of surface roughness and
orientation are shown in the article in the form of graph.
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EFFECT OF WETTING CHARACTERISTICS OF DIMPLE MICRO-TEXTURED
SUBSTRATE ON THE SPREADING AREA OF SN-0.7CU SOLDER ALLOY

Siti Fagihah binti Roduan
Universiti Malaysia Perlis

Abstract. This study aimed to investigate the effect of substrate surface roughness on water
contact angle and spreading area of Sn-0.7Cu solder alloy. Laser surface textur-ing (LST)
technique was used to fabricate dimple micro-texture on the copper substrate. 3D measuring
laser microscope was used to study the surface rough-ness of the copper substrate. In order to
study the effect of substrate roughness on water contact angle and spreading area
measurement was conducted to observe the wetting properties of the copper substrate. The
results showed that the laser surface texturing does improve the surface roughness due to the
micro-textures on copper substrate. It is also observed that the water con-tact angle decreased
when the surface roughness decreases which also decreased the hydrophobicity of the
substrate. Another observation is when the substrate surface roughness decreased, the
spreading area increased.

LITHOGRAPHY-BASED SURFACE MODIFICATION OF COPPER SUBSTRATE
FOR SOLDERING OF LEAD-FREE SOLDER ALLOY

Nurul Aida Husna binti Mohd Mahayuddin
Universiti Malaysia Perlis (UniMAP), 02600 Arau, Perlis, Malaysia

Abstract. This study describes how to fabricate a dimple micro-texture on a copper substrate
surface using photolithography and discusses how it affects soldering. On a copper substrate,
a dimple micro-texture with dimensions ranging from 100 to 500 um was fabricated. It took
between 100 and 120 seconds to produce the dimple micro-textures on the copper substrate
fully. The Sn-0.7Cu solder was then reflown onto the copper substrate with texturing. Using
optical microscopy (OM), the 3D surface profiler, and visual tests, the microstructures,
solderability, wettability, and the development of interfacial intermetallic compounds (IMCs)
between the Sn-0.7Cu solder and the copper substrate was examined. It was also proven that
the spreading area of the Sn-0.7Cu reflowed textured substrate is less than that of its non-
textured counterpart. A smaller spreading area and lower contact angles were produced by the
dimple micro-texture(s), indicating increased solderability.
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TRIBOLOGICAL INVESTIGATION OF 2D TI3C: MXENE VIA MICROWAVE-
ASSISTED HYDROTHERMAL SYNTHESIS AS ADDITIVES FOR DIFFERENT
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Abstract. A suitable lubricant is essential to overcome wear and friction problem for most
machineries. It is known that by dispersing a two-dimensional material like lubricating oil
additives can significantly improve the tribological properties of the materials. In this study,
TisC2 MXene additives were synthesized by using a microwave-assisted hydrothermal
technique which was dispersed in two different oil samples, namely, marine engine oil and
hydraulic oil. An x-ray diffraction (XRD) was conducted to validate the formation of MXene.
The tribological properties of TisC2 MXene were investigated by using a 4-ball tribo-tester.
The results revealed a reduction in the coefficient of friction (COF) by 4.6% and 26.2% in
MXene/Marine oil and MXene/hydraulic oil, respectively, compared to the base oils.
Improvement of the wear scars by 7.3% and 8.1% in MXene/Marine oil and
MXene/hydraulic oil, respectively, were also observed. This showed that the TisC2 MXene
additives improved the tribological performance by forming a protective film which avoids
direct contact between the sliding surfaces, resulting in a significant COF and wear reduction.
Compared to the conventional synthesis of MXene, this method successfully produced highly
exfoliated TizC, MXene nanosheets that reduced shear strength and interlayer interaction,
contributing to improved tribological performance. Furthermore, microwave-assisted
hydrothermal method reduced the etching time to prepare TizC, MXene due to the heat
supplied by the microwave irradiation and the pressure provided by the hydrothermal
reaction.
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ADSCI 2022 KEYNOTE SPEAKER 1

ASSOC. PROF. TS. DR. ZURAIDA ABAL ABAS
Universiti Teknikal Malaysia Melaka (UTeM), Malaysia

Point of Sales Analytics — A Scientific Approach to Drive
Performance in Businesses

Point-of-Sales s(POS) system to complete the customer journey of buying the product or

service, made payment and finalize the transaction. In other words, it allows business to
accept all forms of payment and keep track of the sales. Massive amount of data is produced through
POS and business owner can perform analytics to drive better performance of sales, product
development efforts and marketing. All of these contribute to increase the revenue as well as reducing
cost. This contribution which is obtained through POS analytics is a scientific approach that is needed
to be shared to all academicians, practitioner and businesses. In this sharing session, scientific
approach of POS analytics such as sales and item prediction, market basket analysis, product
network analysis and raw material prediction based on sales prediction modeling will be highlighted.
All categories of POS analytics which are descriptive, predictive and prescriptive analytics will be
shared using real case study from food and beverage industry.

GZ() ide range of business such as retailer, restaurants and online ecommerce website use
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ADSCI 2022 KEYNOTE SPEAKER 2

ok
DR. SARINA SULAIMAN

Faculty of Computer, Universiti Teknologi Malaysia (UTM) Malaysia

Big Data Analytics for Online Learning Environment

during pandemic Covid-19. E-learning services include view, submit and upload files,

attempt quiz, view forums, download files and others. The data stores in the servers grow
synchronously with the increment of learners in e-learning at Universiti Teknologi Malaysia (UTM) and
Massive Open Online Courses (MOOCSs) for every semester and year. As a result, the data has
become extremely huge or so-called big data for Web log dataset. Moreover, machine learning
approaches are needed for big data analytics to identify the Web log dataset for learners’ history
engagement. The dataset can be utilised for data analytics to study the pattern of the data and
insights of meaningful information. The evolution of the education system brings learning institutions
that offer online knowledge delivery as an alternative. In addition, to give more flexibility for learners to
gain their knowledge, this condition will benefit learners as they can set up their own environment
when attending an online learning. However, the online learning environment causes learners and
teachers not interacting directly anymore. This situation led to low engagement between learners and
teachers. Therefore, the big data analytics for the engagement of online courses is important to
increase the learners’ motivation in attending and completing the online learning environment.

@ ig data analytics in e-learning has been commonly used by most institutions especially
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LRFMP MODEL AND K-MEANS CLUSTERING FOR CUSTOMER PROFILING IN
ONLINE RETAIL MARKET

Nurulhuda Firdaus Mohd Azmi'?, Haslina Md Sarkan?, Nilam Nur Amir Sjarif?, Yazri-
wati Yahya? and Suriayati Cuprat?

!Razak Faculty of Technology and Informatics, Universiti Teknologi Malaysia, 54100
Kuala Lumpur, Malaysia
2UTM Big Data Centre, Ibnu Sina Institute for Scientific and Industrial Research,
Universiti Teknologi Malaysia, 81310 UTM Johor Bharu, Johor, Malaysia

Abstract. Customer profiling is one of the important aspects for retailers or service
providers used in analyzing consumer characteristics and needs. To build a customer
profile, various customer information can be used ranged from demo-graphic information
(such as age, gender, salary, address) to customer behavior (such as the frequency to visit
shop and money spent). Due to the enormous amount of information available, it becomes
inefficient to analyze it through descriptive analysis. Instead, data mining can be used to
cluster and summarize the huge amount of information without much information loss. This
paper discuss method of utlizihng LRFMP (Length Recency Frequency Monetary
Periodicity) model and K-means clustering in data mining techniques to perform customer
profiling. Furthermore, this paper will describe the evaluation of this work which is based on
Elbow method, Silhouette Index, Devies-Bouldin Index, and Calinski Harabasz test. The
result suggested LRFMP model is a viable model in customer profiling when use together
with K-means clustering technique despite some variable may had contributed less than
another.

Keywords: LRFMP (Length Recency Frequency Monetary Periodicity), K-Means,
Clustering, Data Mining, Customer Profiling
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Thresholding-based Approach for Segmentation of Melanocytic Skin Lesion in
Dermoscopic Images

Dilovan Asaad Zebari %, Yusliza Yusoff 2, Adel Al-Zebari 3, Habibollah Haron #,
and Nechirvan Asaad Zebari ®

!Department of Computer Science, College of Science, Nawroz University,
Duhok 42001 Kurdistan Region, Irag.
24Faculty of Computing, Universiti Teknologi Malaysia, Johor Bahru 81310, Malaysia.
3Dept of Information Technology, Technical College of Informatics,Akre Duhok
Polytechnic University, Duhok, Kurdistan Region, Iraq.
“Department of Computer Engineering, Harran University, Sanliurafa, 63300, Turkey

Abstract. The early and effective identification of skin lesion relies heavily on skin lesion
segmentation. In contrast, automatic lesion segmentation in dermoscopic images is a
difficult task due to several issues such as artifacts (hairs, gel bubbles, and ruler markers),
indistinct boundaries, low contrast, and differences in sizes and lesion shapes.
Nevertheless, this task can be accomplished. This work attempts to segment skin lesions
from normal lesions based on the thresholding technique. The proposed work improved the
segmented lesion by removing unwanted objects from an image using morphological
operation. This work can effectively segment the lesion region from the normal skin. The
segmentation accuracy provided by the system is 91.21%, and comparative analysis has
been carried out with thresholding techniques. Based on the findings of the investigation, it
has been determined that this work can segment lesions effectively.

Keywords: Dermoscopic Images, Skin Lesion, Segmentation, Thresholding,

Morphological
Operation.

Page | 90



DEEP LEARNING FOR TRAFFIC PREDICTION AND ITS CHALLENGES

Darmawan Satyananda® Sarina Sulaiman?, Nur Haliza Abdul Wahab*' Nurulhuda
Firdaus Mohd Azmi 2

1 School of Computing, Universiti Teknologi Malaysia, Malaysia
’Razak Faculty of Technology and Informatics, Universiti Teknologi Malaysia,
Malaysia

Abstract. Many deep learning (DL) models have been proposed to predict traffic conditions
based on historical data, with their respective achievements, strength, and weakness. Each
model has different methods and techniques to make accurate predictions. The DL model
finds patterns in historical traffic data to forecast the next condition. To improve accuracy of
prediction, some methods are applied. The external data is considered because the traffic
flow is certainly influenced by those data instead of traffic flow data only. In the large
historical traffic data, it is immediately observable that traffic has pattern and periodicity.
Hence the historical data inference process should consider this recent, daily, weekly, or
another period to improve the accuracy. This article discusses external data, and multi-
period historical traffic data in the deep learning model of traffic forecasting as attempts to
improve accuracy of forecasting. Three DL models are compared to evaluate their
achievement in the traffic forecasting. In conclusion, not only the methods that take role in
make accuracy, but also characteristic of the data is important.

Keywords: Traffic forecasting, multi periodicity, external factors.

CODE PLAGIARISM DETECTION BASED ON GRAPH DENSITY CLUSTERING

Hong-Zhou Zhao!, Hao-Min Hou!", Li Wang!, Jin-Can Xu?

1College of Information Science and Engineering, Jishou University, Jsihou, 416000,
China

Abstract. Code plagiarism has seriously endangered the healthy and orderly development
of the software industry. Therefore, scholars and experts at home and abroad have
proposed various types of code plagiarism detection technologies for this problem. In this
paper, a code plagiarism detection method based on the graph density clustering algorithm
is proposed to solve the problem of plagiarism in students' programming assignments. In
the proposed algorithm, the program dependency graph is applied to achieve their
presentative source code; Moreover, principal component analysis is utilized to decrease
the complexity of the generated feature vector from program dependency graph; Finally,
Density-Based Spatial Clustering of Applications with Noise is work as the clustering
algorithm to achieve the code plagiarism detection. To verify the feasibility and
effectiveness of the proposed approach, experimental is designed based on real
programming assignments code and synthetic datasets. Through comparing with some
detection methods, experimental results show that the code plagiarism detection algorithm
based on graph density clustering has higher accuracy and better time efficiency.
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THE CLASSIFICATION OF LUNG CANCER USING AUTOENCODER DATA
INTEGRATION APPROACH FOR MULTI-OMICS DATA

Nurul Auni Nabilah Md Jais, Hairudin Abdul Majid, Haslina Hashim, Azurah A
Samah, Zuraini Ali Shah

School of Computing, Artificial Intelligence and Bioinformatics Group (AIBIG),
Faculty of Engineering, Universiti Teknologi Malaysia, Johor, Malaysia

Abstract. Integrating omics data is frequently used to elucidate possible causal changes in
disease or therapeutic targets, which may be tested in additional scientific research.
However, large-scale analysis of cancer multi-omics data might be challenging because it
necessitates an effective computational algorithm. Thus, finding which integration
techniques give a more precise result for cancer classification is necessary. Data
integration improves cancer classification results and prediction performance for
complicated biochemical processes rather than single-omics data. The difficulty in
identifying cancer may result in improper classifications, particularly for lung cancer, a
deadly form of cancer. So, early detection is a critical need to increase the chances of
human survival. Thus, rather than using a single omics to identify a disease sign, a strategy
that integrates various omics to represent multi-omics provides additional benefits for
detecting the cancer phenotype. Hence, this study aims to investigate the data integration
methods in solving complex biological problems in the medical field by using genomics,
transcriptomics, epigenomics and clinical dataset for Lung Squamous Cell Carcinoma
(LUSC) retrieved from TCGA website. This study proposes a data integration method, an
autoencoder, to integrate the different types of omics datasets and see if this method
performs better in lung cancer classification using 1D-CNN deep learning compared to past
studies. From the results, the accuracy obtained for autoencoder integrated multi-omics
data was 63.46% which outperformed the existing model using the python "merge()"
concatenation with only 48.44%
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AN IMPROVED TABU SEARCH ALGORITHM FOR FUNCTION OPTIMIZATION
Yan-Jin Xiao!, Sen-Yu Yang?, Kai-Qing Zhou?

1College of Information Science and Engineering, Jishou University,
Jishou, 416000, China
2College of Communication and Electronic Engineering, Jishou University,
Jishou Hunan 416000

Abstract. Aiming at the existed drawbacks of the tabu search (TS) algorithm, an improved
TS algorithm (ITS) is proposed to overcome the problems of low convergence efficiency,
weak ability to jump out of local optimum, and low precision of evaluation function value of
the optimal solution. The proposed algorithm simplifies some functions of the tabu table to
improve the optimization speed and efficiency of ITS. On the other hand, tabu rules are
designed and improved, which can effectively avoid falling into local optimum and further
enhance the convergence accuracy and efficiency of the algorithm. Finally, six classical
benchmark functions are used to test the effectiveness of the method. The results show
that the ITS algorithm has strong robustness and adaptability.
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OPTIMIZED MONOMODAL IMAGE REGISTRATION USING CUCKOO
SEARCH ALGORITHM

M.S. Md Roslan 1, N.A. Ali *?and M. Mohamed Amin 3

1School of Computing, Faculty of Engineering, Universiti Teknologi Malaysia,
Johor, MALAYSIA
2Applied Industrial Analytics Research Group, Universiti Teknologi Malaysia,
Johor, MALAYSIA
3Cyber Threat Intelligence Lab, Information Assurance & Security Research Group,
Universiti Teknologi Malaysia, Johor, MALAYSIA

Abstract. Many deep learning (DL) models have been proposed to predict traffic conditions
based on historical data, with their respective achievements, strength, and weakness. Each
model has different methods and techniques to make accurate predictions. The DL model
finds patterns in historical traffic data to forecast the next condition. To improve accuracy of
prediction, some methods are applied. The external data is considered because the traffic
flow is certainly influenced by those data instead of traffic flow data only. In the large
historical traffic data, it is immediately observable that traffic has pattern and periodicity.
Hence the historical data inference process should consider this recent, daily, weekly, or
another period to improve the accuracy. Three DL models are compared to evaluate their
achievement in the traffic forecasting. In conclusion, not only the methods that take role in
make accuracy, but also characteristic of the data is important.

Keywords: Traffic forecasting, multi periodicity, external factors.

IMPROVED TOPIC CRAWLER METHOD USING HYBRID BREADTH-FIRST AND
DEPTH-FIRST SEARCH STRATEGIES

Jie-Wei Lu?, Sen-Yu Yang?, Kai-Qing Zhou?

1College of Information Science and Engineering, Jishou University, Jishou, 416000,
China
2College of Communication and Electronic Engineering, Jishou University, Jishou
Hunan 416000, China

Abstract. A novel topic crawling method utilizing hybrid breadth-first (BFS) and depth-first
search strategies (DFS) is proposed in this manuscript to bottlenecks of the traditional
method, such as the low topic crawling rate and falling into a particular web without return
easily. Firstly, the BFS is performed on the seed links, and the Term Frequency/Inverse
Document Frequency (TF-IDF) algorithm is used to extract the text features to determine
whether the topic is related, and then the improved DFS is used to further search the topic-
related web pages. In the experiment, a case study of shooting soccer news was
implemented using a different approach with the same compilation environment and
configuration. The results show that the crawl rate of the combination of breadth-first and
improved depth-first search strategy (BFS+IDFS) is about 5% higher than that of BFS, and
more topics can be obtained under the same number of pages crawled-related pages.

Keywords: Topic crawler, Breadth First Search.
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UNSUPERVISED FEATURE SELECTION BASED ON SELF-CONFIGURATION
APPROACHES USING MULTIDIMENSIONAL SCALING

Ridho Ananda and Atika Ratna Dewi

Institut Teknologi Telkom Purwokerto, Indonesia

Abstract. In research, some researchers often collect many features so that the principal
information do not lose. However, a large number of features some-times gives a new
problem. The truth of the analysis results will decrease because there are irrelevant or
repetitive features. To overcome it, one of the solutions that can be used is the feature
selection process. The feature selection algorithm is divided into two, namely supervised
learning and unsupervised learning. In the supervised algorithm, the feature selection
process can only be carried out on data containing labels. In the unsupervised algorithm,
there are three approaches that can be used, namely correlation, configuration, and
variance. In this study, an unsupervised feature selection algorithm is proposed by
combining correlation and configuration approaches by using multidimensional scaling. The
proposed algorithm is MDS-Clustering, where the process uses hierarchical and non-hier-
archical clustering. The result of feature selection from MDS-clustering is then compared
with the existing feature selection. There are three schemes in the com-parison process,
namely 75% feature selected, 50% feature selected, and 25% feature selected. The
dataset used in this study is from UCI dataset. The validities used are the goodness-of-fit of
the proximity matrix (GoFP) and the accuracy of the classification algorithm. The
comparison results show that the proposed fea-ture selection algorithm is certainly worth
recommending as a new approach in the feature selection process. Besides, on certain
data, the algorithm can outper-form the existing feature selection.

Keywords: feature selection, multidimensional scaling, clustering
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IMPROVING DATA LATENCY IN ETL WITH FILTERING ALGORITHMS FOR STREAM
PROCESSING AN EXPERIMENTAL SETUP

Adilah Sabtu?, Mahadi Bahari?, Nurulhuda Firdaus Mohd Azmi® , Nor Azizah Ali*, Zuraidah
Sulaiman® and Nur Agidah Mohd Fauzi®

1.3 Razak Faculty of Technology and Informatics, Universiti Teknologi Malaysia,
54100 Kuala Lumpur, Malaysia
2.5 Azman Hashim International Business School, Universiti Teknologi Malaysia,
Malaysia
4 School of Computing, Faculty of Engineering, Universiti Teknologi Malaysia, Malaysia

2:3.4UTM Big Data Centre, Ibnu Sina Institute for Scientific and Industrial Research,
Universiti Teknologi Malaysia, 81310 UTM Johor Bharu, Johor, Malaysia

6 School of Professional and Continuing Education, Universiti Teknologi Malaysia, Malaysia

Abstract. The Extract, Transform and Load (ETL) system is a standard approach of
managing and sustaining movement and transaction of data assets. The exponential
growth of data necessitates the development of better approaches and ways of surpassing
the traditional ETL limits and effectively manage these big data in near real-time, in terms
of availability, speed of delivery or latency and scalability in processing, thus enhance the
functionality and increase data value. The purpose of this research is to identify
approaches and series of combination of implementing ETL for streaming and near real-
time data with special focus on data latency. It is important to note that while the
approaches might improve latency, it is also possible that other aspects such as availability
and scalability could be compromised, as well as other limitations. The research then
presents an experimental setup to stimulate a near real-time scenario for landslide map-
ping using Lidar data, introduces 3 sets of algorithms combo: (1) data model
transformation, (2) alert threshold (3) query filter techniques in stream processing with the
aim of achieving low latency. Furthermore, the research expects to contribute some
modified filtering techniques for accelerating queries for prioritized datasets and reduce
overall data filtering time. The experiment will be per-formed on a Hadoop platform.

Keywords: ETL, Near Real-Time Environment, Latency, Stream Processing, Hadoop
Platform, Lidar data
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HYBRID FEATURE SELECTION TO IDENTIFY INFORMATIVE
SINGLE NUCLEOTIDE POLYMORPHISM FOR ASTHMA CLASSIFICATION

Wan Ni Wong! Weng Howe Chan'? Hui Wen Nies! and Kauthar Mohd Daud?

IArtificial Intelligence and Bioinformatics Group, School of Computing, Faculty of
Engineering, Universiti Teknologi Malaysia, 81310 Skudai, Johor, Malaysia
2UTM Big Data Centre, Ibnu Sina Institute for Scientific and Industrial Research,
Universiti Teknologi Malaysia, 81310 Skudai, Johor, Malaysia
3Center for Atrtificial Intelligence Technology, Faculty of Information Science &
Technology, Universiti Kebangsaan Malaysia, 43600 UKM, Bangi Selangor, Malaysia

Abstract. Single nucleotide polymorphism (SNP) is the most common genetic variation that
is responsible for traits and diseases. Currently there are two common types of genetic risk
prediction models, namely polygenic risk scoring (PRS) and machine learning (ML). PRS
employs statistical association testing to identify alleles with risk. However, it was found not
performing well in unravel-ling the SNP-SNP interactions and attaining low predictive value.
In contrast, ML algorithms are more robust in detecting associated SNPs, resulting in an
improvement in prediction performance. The challenge remains as the high dimensionality
nature of SNP tends to cause overfitting problem and impacted the classifier performance.
This paper introduces a hybrid feature selection that integrates Mutual Information and
Random Forest Recursive Feature Elimination for identifying informative SNPs from
176,287 SNPs in a dataset of 128 asthmatic and non-asthmatic samples. The reduced
sample space based on the identified informative SNPs is then used with Support Vector
Machine to train a classification model. The model from this paper outperforms other ML
models with an average accuracy, precision, recall and area under the curve of 98.91%,
98.36%, 99.72% and 0.99 respectively. Additionally, the selected SNPs are analyzed and
some of the genes associated with these SNPs, namely Ring Finger Protein 217 (RNF217)
and A-kinase-anchoring protein 6 (AKAPG6) are correlated with respiratory diseases. This
indicates that the proposed method in this paper can identify important SNPs that are able
to differentiate between asthmatic and non-asthmatic samples.

Keywords: single nucleotide polymorphism, feature selection, machine learning
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FISHER NON-NEGATIVE MATRIX PROJECTION METHOD FOR
INDUSTRIAL PROCESS FAULT DIAGNOSIS

Xiangbao Li!, Na Liu? and Cungen Liu3

1BaiLian Omni-channel E-commerce Co., Ltd, Shanghai 200002, China.
2Architecture and Urban Planning Design Institute, Shandong Jianzhu University,
Jinan, 250101, China.
3School of Information and Electrical Engineering, Shandong Jianzhu University,
Jinan 250101, China

Abstract. As a famous dimension reduction technique, non-negative matrix factorization
(NMF) has been used in diverse scientific fields since its appearance. In order to make
NMF could encode discrimination information for a classification problem and break the
non-negative limit, this paper proposed a new variant of NMF which can be called Fisher
non-negative matrix projection (FNMP). The main idea of FNMP is to add the Fisher
constraint to approximating a data matrix by its nonnegative subspace projection. Fisher
discriminant analysis (FDA) is a widely used supervised technique for fault diagnosis. By
fusing NMF and FDA together, the proposed FNMP not only could yield parts-based and
sparse representation for the given data as NMF, but also has better classification capacity
than FDA because it could avoid the drawback that relying on the mean value information
too much. The experiment results applied in the Tennessee Eastman process will clearly
illustrate the superiority of the proposed method.

Keywords: Fault diagnosis; non-negative matrix factorization; Fisher discriminant
analysis; Fisher non-negative matrix projection method.
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OCCLUSION HANDLING FOR AUGMENTED REALITY ENVIRONMENT USING
NEURAL NETWORK IMAGE SEGMENTATION: A REVIEW

Muhammad Anwar Bin Ahmad?, Norhaida Binti Mohd Suaib? and Ajune Wanis
Binti Ismail*

1Faculty of Computing, Universiti Teknologi Malaysia, Malaysia.

UT™ Big Data Center, Ibnu Sina Institute of Scientific and Industrial Research,
Universiti Teknologi Malaysia, Malaysia.

Abstract. As a famous dimension reduction technigue, non-negative matrix factorization
(NMF) has been used in diverse scientific fields since its appearance. In order to make
NMF could encode discrimination information for a classification problem and break the
non-negative limit, this paper proposed a new variant of NMF which can be called Fisher
non-negative matrix projection (FNMP). The main idea of FNMP is to add the Fisher
constraint to approximating a data matrix by its nonnegative subspace projection. Fisher
discriminant analysis (FDA) is a widely used supervised technique for fault diagnosis. By
fusing NMF and FDA together, the proposed FNMP not only could yield parts-based and
sparse representation for the given data as NMF, but also has better classification capacity
than FDA because it could avoid the drawback that relying on the mean value information
too much. The experiment results applied in the Tennessee Eastman process will clearly
illustrate the superiority of the proposed method.

Keywords: Augmented Reality, Occlusion Handling, Neural Network, Image
Segmentation.

MODIFIED TABU SEARCH ALGORITHM USING GREEDY STOCHASTIC
ADAPTIVE MECHANISM

Yu-Xing Tong, Sen-Yu Yang and Kai-Qing Zhou

College of Information Science and Engineering, Jishou University, Jishou, 416000,
China

Abstract. An improved greedy stochastic adaptive-tabu search algorithm (GSASTS) is
proposed to solve the existing drawbacks of the standard tabu search algorithm (TS), such
as relying on the initial solution and falling into the local optimum easily. The improved
algorithm reduces the possibility of falling into the local optimum and improves the quality of
the initial solution. In the experiment part, five classical algorithms and the GSASTS are
executed to settle the same TSP problem for verifying the effectiveness of the algorithm.
The experimental results reveal that the GSATS algorithm has a faster convergence speed
and better global optimization ability.

Keywords: Tabu search algorithm, Greedy Random Adaptive Search Algorithm,
TSP, Optimization.
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TOWARDS THE DEVELOPMENT OF DATA MIGRATION METHOD FOR
MONGODB AND CASSANDRA DATABASES

Lim Fung Jit, Nurulhuda Firdaus Mohd Azmi? and Sarina Sulaiman?

Faculty of Computing and Information Technology Tunku Abdul Rahman University
College, Malaysia.

’Razak Faculty of Technology and Informatics Universiti Teknologi Malaysia,
Malaysia

*UTM Big Data Centre, Soft Computing Research Group, School of Computing,
Universiti Teknologi Malaysia, Malaysia

Abstract. The migration of data between NoSQL databases faces challenges due to the
heterogeneity of the data schema and storage paradigm between the databases. In
addition, the flexibility of storage paradigm allows non-standardized schema between
records in NoSQL database. For example, in MongoDB, documents within the same
collection could have different schema. However, this flexi-schema may cause difficulties in
data migration as there is without any standard data schema to follow by for the target
database during data migration. This paper proposed a migration method applied to suit the
different data model or schema for different NoSQL databases. The paper focus on the
migration between document-based database and column-based database. The paper also
discusses on the database schema of the target database that need to store and support
the data that is with different schema.

Keywords: data migration, NoSQL, MongoDB, Cassandra.

NOVEL GRAY WOLF OPTIMIZER USING DIFFERENTIAL EVOLUTION
MECHANISM

Xue-Wei Liu, Yun Ou, Ke-Lan Feng, Kai-Qing Zhou

College of Information Science and Engineering, Jishou University, Jishou, 416000,
China

Abstract. An improved Gray wolf optimizer based on a differential evolution mechanism
(DGWO) is proposed to solve the problem of low precision and local optimization of the
standard gray wolf optimizer. The algorithm initializes the population by chaotic mapping
iterative to increase the diversity of the population and uses a differential evolution
mechanism to cross, mutate and select the gray wolf population to accelerate the
convergence speed and improve the convergence precision. The simulation experiments of
eight test functions are carried out to highlight the proposed algorithm's characteristics. The
numerical results and related analysis show that the improved gray wolf optimization
algorithm has higher precision and better stability than other GWO variants.

Keywords: Gray wolf optimizer, Differential evolution, Chaotic mapping, Benchmark
function, Optimization
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ARABIC AUTOMATIC QUESTION GENERATION USING TRANSFORMER
MODEL

Saleh Alhashedit, Norhaida Mohd Suaib? and Aryati Bakri®

1School of Computing, Universiti Teknologi Malaysia, Johor Bahru, 81310, Malaysia

UT™ Big Data Center, Ibnu Sina Institute of Scientific and Industrial Research (ISI-
SIR), Malaysia

*Universiti Teknologi Malaysia, Johor Bahru 81310, Malaysia

Abstract. Questions play a vital role in the educational assessment process and enhance
learning outcomes for students of all ages. Preparing question exams is a challenging and
time-consuming task that requires a thorough comprehension of the topic and the ability to
construct the questions, which becomes more difficult as the text size increases. Automatic
guestion generation (AQG) is the task of generating natural relevant questions from diverse
text data inputs with optionally giving an answer. A few contributions have been made to
address this issue in Arabic language. Many previous works rely on manually constructing
guestion styles using Rule-based methods and input text from kids’ books, stories, or
textbooks. These models are limited in linguistic diversity. In this paper, we proposed an
end-to-end Arabic automatic question generation (AAQG) model based on the Transformer
architecture to generate N interrogative questions for educational content from a single
unlimited-length document.

Keywords: Arabic Question Generation, Transformer, NLP, TextRank, Sentence
Extraction.

BRAIN TUMOUR SEGMENTATION BASED ON MRI IMAGE: ARTICLE REVIEW

Hazhar M. Ahmed?, Sherko H. Murad?3, Mohd Shafry Bin Mohd
Rahim#, Huma Chaudhry®

!Faculty of Computing, University Technology of Malaysia, Malaysia
2Software Engineering Department, Qaiwan International University, Kurdistan
3Computer Science Department, Kurdistan Technical Institute, Kurdistan
“Faculty of Engineering, University Technology of Malaysia, Malaysia
SFaculty of Engineering, Melbourne University

Abstract. Brain tumor segmentation has a vital role. Recovery is faster if Patients detect
these tumors in early stages in order to receive an effective treatment, so detection of these
tumors is significantly requested. Early detection improves a patient's chances of survival.
Physicians typically use a physical method of segmentation to diagnose brain tumors.
Currently, with the technology appearance, to achieve automatic computer-based brain
tumor picture analysis, it is essential. The two important tasks exposed in literature for brain
tumor analysis are tumor segmentation and classification. Learning Machine methods are
consent in respect of their training and learning ability. The objective of this review was to
illustrate an overview to recent works which utilize machine learning methodologies for
analyzing brain tumor. In the beginning of the manuscript the problems in brain tumor
segmentation were described.

Keywords: Brain Tumor; Image Segmentation; Fuzzy C Mean; Discrete Wavelet
Transformation (DWT); Machine Learning.
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HOT TOPICS AND TRENDS IN ONLINE CUSTOMER REVIEWS: A
COMPARATIVE BIBLIOMETRIC ANALYSIS

Wei Sun and Suraya Miskon
Universiti Teknologi Malaysia, Jalan Iman, 81310 Johor Bahru, Malaysia

Abstract. In recent years, research on online consumer reviews has emerged in an
endless stream. The number of articles related to online consumer reviews published in
both Scopus and Web of Science (WOS) has shown an increasing trend. Researchers
focus on different perspectives including user satisfaction, sales strategy, sentiment
analysis and algorithm evaluation. For consumer online reviews, what are the research hot
topics and research trends? This paper uses bibliometric to analyze the articles that contain
consumer online reviews in the title or abstract or keyword of two databases in the past 3
years. The study found that the topics of greatest concern to researchers including user
satisfaction, service quality, sentiment analysis, and consumer experience. We also found
that future researches on online consumer reviews should consider expanding the time
span, enriching data sources, incorporating textual reviews and images based on
recommendations from the most cited articles for future research trends. After comparing
the article citation, cooperation between countries, word frequency statistics and co-
occurrence networks in WOS database and Scopus database, the top-ranked items in the
two databases were almost consistent while the middle-ranked items showed the
difference.

Keywords: Online Customer Reviews, Customer Satisfaction, Service Quality,
Sentiment Analysis

MULTIOBJECTIVE BASED LOAD BALANCING IN CLOUD USING AN
OPTIMIZATION ALGORITHM

Vishal Shirvastava and Sangeeta Sharma
Department of CS, Arya College of Engineering and IT, Jaipur, India

Abstract. The cloud system is allocated with some load according to the cloud resources &
the user requests (that may be underloaded or overloaded or load is balanced). Situations
such as underloaded or overloaded systems cause various system failures regarding
energy consumption, runtime, system failure, etc. The load balancing is therefore important
if all these issues are to be solved.This load balancing on virtual machines (VMs), is an
essential part of task scheduling in clouds. These tasks can be contingent or autonomous.
In the cloud network, there are many kinds of loads including load memory, processing
load, network load, and so on.LB is the mechanism of detecting overloaded &under loaded
nodes & then balance load among them. This study focused on the multi-objective Particle
Swarm algorithm based on mutations, so that the data centers can balance the load. The
algorithm will provide an outstanding result in makespan, CPU time, and the best value for
fitness.

Keywords: Cloud computing, Load balancing, Virtualization, VM, MMPSO
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MICROSLEEP DETECTION USING CONVOLUTION NEURAL NETWORK
(CNN) IN DEEP LEARNING (DL) FOR ACCIDENT PREVENTION

S. Zaleha. HY, Nur Haliza Abdul Wahab?, Nora Ithnin, Sharifah H. S. Ariffin2

'School of Computing, Faculty of Engineering, Universiti Teknologi Malaysia, 81310,
Skudai, Johor Bahru, Johor, Malaysia

?School of Electrical Engineering, Faculty of Engineering, Universiti Teknologi
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81310, Skudai, Johor Bahru, Johor, Malaysia

Abstract. World Health Organization (WHO) stated that approximately 1.3 mil- lion of
people die every year because of road traffic crashes. Microsleep is one of the factors of
the traffic crashes and the number of accidents caused by micro- sleep increases rapidly
each day. This microsleep can lead to a major accident result to higher number of deaths,
injuries, demolition of property and permanent disability. To solve the above increasing
trend in microsleep accident, the micro- sleep detection approach of smart vehicle need to
be studied in great detail. Hence, in this project work, an approach uses Convolution Neural
Network (CNN) algorithm. This proposed work will use the input data to evaluate the ac-
curacy of microsleep traits while driving in smart vehicle. Facial expression monitoring data
are capable to predict microsleep. CNN play a crucial role in this propose work because of
the trait which is so powerful in perform both generative and descriptive tasks especially in
image and video recognition. CNN will be used for analyzing between the normal face’s
expression or microsleep faces ex- pression. This integration can be evaluated by detecting
the face features changes from normal to microsleep symptoms as example, by detecting
the eye degree, the head orientation and the mouth yawning. Results of the preliminary
stages of this research are included. The preliminary results show the drowsiness
prediction with 98% accuracy by using CNN algorithm.

Keywords: Convolution Neural Network (CNN), Deep Learning (DL), micro- sleep
detection, Machine Learning (ML).
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CROW SEARCH FREEMAN CHAIN CODE (CS-FCC) EXTRACTION ALGORITHM
FOR HANDWRITTEN CHARACTER RECOGNITION

Mohamad M.A.%, Ahmad M.A.2, Mahmood J.2, Kauthar Mohd Daud?® and
Azamuddin Ab. Rahman*

Faculty of Computing, Universiti Malaysia Pahang, 2600 Pekan, Pahang, Malaysia
2Faculty of Computing, Universiti Teknologi Malaysia, 81310 Johor Bharu, Johor,
Malaysia
3Center for Atrtificial Intelligence Technology, Faculty of Information Science &
Technology,

“Universiti Kebangsaan Malaysia, Bangi, Selangor, Malaysia

Abstract. In Handwritten Character Recognition (HCR), interest in feature ex- traction has
been on the increase with the abundance of algorithms derived to increase the accuracy of
classification. In this paper, a metaheuristic approach for feature extraction technique in
HCR based on Crow Search Algorithm (CSA) was proposed. Freeman Chain Code (FCC)
was used as data representation. The main problem in representing a character using FCC
is that the results of the extractions depend on the starting points that affected the route
length of chain code. To solve this problem, the metaheuristic approach via CSA was
proposed to find the shortest route length and minimum computational time for HCR. The
performance measurements of the proposed CS-FCC extraction algorithm are the route
lengths and computation times. The experiments on the algorithms are performed based on
the chain code representation derived from established previous works of Center of
Excellence for Document Analysis and Recognition (CEDAR) dataset which consists of 126
upper-case letter characters. Based on the result, the proposed CS-FCC obtained 1880.28
in term of route length and only needs 1.10 second to solve the whole character images.

Keywords: Handwritten Character Recognition, Feature Extraction, Metaheuristic
Algorithm, Crow Search Algorithm, Freeman Chain Code.
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DATA VISUALIZATION THROUGH BIBLIOMETRIC ANALYSIS IN
GAMIFICATION AND MOTIVATION RESEARCH AREA

AFNA Rahman', H Rahmalan!, SNM Mohamad?, ZA Abas?, ZZ Abidin® , S Sidek®

1OptiIMAS Research Group, Universiti Teknikal Malaysia Melaka (UTeM), Hang Tuah
Jaya, 76100 Durian Tunggal, Melaka, MALAYSIA
2PET Research Group, Universiti Teknikal Malaysia Melaka (UTeM), Hang Tuah
Jaya, 76100 Durian Tunggal, Melaka, MALAYSIA
3Institut Pengurusan dan Teknologi Keusahawanan, Universiti Teknikal Malaysia
Melaka
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Abstract. This data visualization makes use the bibliometric analysis techniques to see
and understand the research work done specifically in gamification and motivation research
area. Gamification is not a new term nowadays and was coined back in year 2002. It
started became a hot topic when Gartner, a techno- logical research and consulting firm
based in Stamford rewrite and emphasized it in their CIO New Year resolution 2011. Since
then, gamification has achieved multiple objectives ranging from businesses, employee
satisfaction, and innovation skill development and changing behavior. In this paper, an
overview of 2795 paper articles publications related to the area of gamification and
motivation from the Scopus database (2011 -2022) was conducted. The visualization of the
bibliometric analysis for this research area was made using VOSviewer program. The study
used the occurrence of keywords and co-authorship (country) analyzes. As a result, the
most productive authors and journals were disclosed. The country most published in this
area and the affiliation were also presented.

Keywords: Gamification, bibliometric analysis, visualization.
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CLASSIFICATION MODEL CONSTRUCTION OF OPTIMIZED
ELECTRONIC NOSE SYSTEM USING NAIVE BAYES

Talal Othman Hasan Al-Ahdal*, Azlan Mohd Zain*?, Zuridah
Saadan? and Kai-Qing Zhou?

1School of Computing, Universiti Teknologi Malaysia, 81310 Skudai Johor, Malaysia
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Abstract. Intelligent models that tackle classification problems have shown that it can be
developed using different algorithms that are available to use. There- fore, adding an
additional level of complexity during the construction of such models. This paper focused
on implementing Naive Bayes classification algorithm to the Optimized Electronic Nose
System (OENS). Furthermore, the cur- rent implementation of the classification layer in
OENS is by the usage of the SVM classification algorithm. This paper implemented and
presented the results of the implementation of Naive Bayes algorithm by using the same
dataset used during the development of OENS. In addition, the development of the Naive
Bayes model was done by the usage of the WEKA tool. Apart from that, this paper served
as an experiment to compare the results the Naive Bayes algorithm provided compared to
the SVM algorithm used during the development of OENS. The classification model that
was developed using Naive Bayes algorithm had an accuracy of 89.7% which is lower than
the current accuracy of OENS classification model which is 98.1%. Therefore, the
implementation of SVM for this problem has been deemed to be better than Naive Bayes.

Keywords: Naive Bayes, Support Vector Machine, Classification.
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EMBED DATA MANAGEMENT PROCESS TO UPGRADE SKILLS AMONG
STUDENTS

Hidayah Rahmalan, Siti Nurul Mahfuzah Mohamad, Norashikin Ahmad, Ahmad
Fadzli Nizam Abdul Rahman, Zuraida Abal Abas and Zaheera Zainal Abidin

Universiti Teknikal Malaysia Melaka, Durian Tunggal / Melaka, Malaysia

Abstract. The use of big data helps us to observe different trends and patterns of data and
can be related to people’s behavior. The more data being collected, the more trends and
patterns of data can be identified and eventually can be used for impactful future
applications. The big data process involves two important parts which are data
management and data analytics. Data management was enforced to 78 diploma students
in their subject of Database Programming group project. The group project used reading
information among each student for every week as a collection data. Later, data
management process such as data cleaning and data structure was applied before
manipulating the data into useful informative results. Through this assessment group
project, students gain the experience in upgrading their skills in handling data management
as the first step in the big data process. Among the skills that can be upgraded through this
assessment are the literacy skills which they gain through the implementation of reading
task, the technical skills since they need to develop the database programming subject, the
critical thinking / problem solving skill as the student face some challenges on data
collection, and the creativity skills since they were required to apply all topics of database
programming into the development of their project.

Keywords: Database Programming, Big Data, Database Management, Reading
skills
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