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Preface

Welcoming Remarks

Assalamualaikum, warahmatullahi wabarakatuh. Salam Sejahtera and greetings to all.

On behalf of the organising committee, I would like to welcome all the delegates and guests to
the 5th Edition of the International Sciences, Technology, and Engineering Conference—
Global Advanced Materials & Surfaces 2023 (5th ISTEC-GAMS 2023). This hybrid
conference is organised by Universiti Teknologi MARA (UiTM), Perlis Branch, Arau Campus,
Malaysia, as part of the 6th International Innovation, Design, and Articulation Conference (i-
IDeA 2023).

With the theme of "Empowering Materials Towards Future Sustainability," I believe this
conference is a great platform for researchers to share and discuss the latest developments and
findings in related fields. The conference, which is held on August 23-25, 2023, features one
prestigious plenary speaker, Professor Datuk ChM. Ts. Dr. Taufiq Yap Yun Hin, keynote
speakers, invited talks from well-known scientists, and physical and virtual oral parallel
sessions.

We are pleased to announce that all selected research papers submitted by the deadline will be
considered for publication in a specific scientific journal. We anticipate that this conference
will serve as a networking opportunity for students, professors, and researchers from Malaysia
and throughout the world.

We would like to express our gratitude to all the authors for their amazing contributions to such
a vast number of entries.

Finally, we expect the conference to be enjoyable, educational, and entertaining, with a high-
quality programme to contribute to what will be a memorable event. I'd like to thank my
organising committee, chairpersons of parallel sessions, reviewers, all presenters, and the
Universiti Teknologi MARA Perlis branch for their support and commitments. Finally, on
behalf of the 5th ISTEC-GAMS 2023 committee, I would like to humbly welcome you to the
5th Edition of the International Sciences, Technology, and Engineering Conference—Global
Advanced Materials & Surfaces 2023 and look forward to your active participation. Have a
great day.

Best Regards,
Ts. Gs. Dr. Ernieza Suhana Mokhtar (Chairman)

Deputy Rector RICAEN
Universiti Teknologi MARA Cawangan Perlis Kampus Arau
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Use of optimization techniques based on multi-response surface
methodology to improve the fracture life of materials working
under adverse creep conditions

Roberto Fernandez Martinez'*, Pello Jimbert', Lorena M. Callejo? and Jose Ignacio
Barbero?

!College of Engineering in Bilbao, University of the Basque Country UPV/EHU, 48013 Bilbao, Spain
’Foundry & Steelmaking Area, Fundacion TECNALIA Research & Innovation, 48160 Derio, Spain

*Corresponding authors: roberto.fernandezm@ehu.eus

ABSTRACT

The aim of this work is to improve the design process of new steel materials by analyzing its
composition and heat treatment. This process is analyzed based on mathematical optimization
systems with the goal of improving the useful life of several steels under adverse creep
operating conditions. To this end, different design requirements are considered to determine
the ideal material composition and the ideal manufacturing heat treatment, in order to achieve
the most appropriate final mechanical properties at the end of the manufacturing process, and
thereby improve the useful life of the material under fatigue. Mathematical models are trained
in order to predict material fatigue life using 16 variables related to the composition of the
material, 4 variables related to the heat treatment performed during manufacturing and 2
variables related to the creep working conditions. Based on these features, several models to
predict material fatigue life are trained and tested applying the response surface methodology
(RSM). With the selected model and different desirability functions, the process is optimized
and the most appropriate values to be used in the design are determined to improve the material
useful life. Once optimal design conditions have been achieved for this type of product, the
mechanical properties are validated through real tests performed under creep conditions similar
to the actual operating conditions in power generation plants. The obtained results confirm the
validation of RSM to understand better the behavior of this type of materials, and also confirm
this methodology as a useful support for decision-making in relation to the optimization of the
material design in order to improve several final mechanical properties.

Keywords: Response Surface Methodology, Mathematical Optimization; Steel
Manufacturing, Creep Conditions; Creep Damage.
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Comparison Study on The Silver Oxosalts Photocatalyst for The
Photodegradation Of 2-Chlorophenol

Mohammad Saifulddin Mohd Azami'*, Abu Hassan Nordin', Aishah Abd Jalil?, Che
Rozid Mamat?, and Wan Izhan Nawawi Wan Ismail’

Faculty of Applied Sciences, Universiti Teknologi MARA (UiTM), 2300 Arau, Perlis, Malaysia
2School of Chemical and Energy Engineering, Faculty of Engineering,
Universiti Teknologi Malaysia, 81310 UTM Johor Bahru, Johor, Malaysia
SFaculty of Science, Universiti Teknologi Malaysia, 81310 UTM Johor Bahru, Johor, Malaysia

*Corresponding authors: saifulddin@uitm.edu.my

ABSTRACT

2-chlorophenol (2-CP) has been extensively utilized in various industrial such as agricultural,
cosmetic, paper, and biocide. The 2-CP has become a dangerous pollutant that can cause
serious water pollution. Photocatalytic degradation is one of the effective destructive methods
to remove 2-CP pollutant. In this works, silver oxosalts photocatalysts (Agz;POs, Ag2SOs,
Ag>COs3) were prepared using precipitation method in order to investigate the photodegradation
of 2-CP under visible light irradiation. The photocatalysts were characterized using UV-Vis
DRS, FTIR, and FESEM analyses. The result demonstrated that the percent degradation was
in the following order: Ag,COs; (70%) > Agi3POs (63%) > AgxSO4 (60%). The best
performance, shown by Ag>CO3 was due to this semiconductor shows the narrowest of band
gap as compared to the others silver oxosalts. The narrowest band gap of the Ag2CO3 give
advantageous to harvest more visible light that can absorbed during photocatalytic degradation.
The scavenger study of the optimum photocatalyst shows that the main species in the
degradation of 2-CP was hydroxyl radicals on the catalyst surface (*OHsurface). This study
highlighted the contribution of the photocatalyst silver oxosalts that could be give beneficial
toward the degradation of organic pollutants in wastewater treatment.

Keywords: Silver oxosalts, photocatalytst, 2-Chlorophenol, precipitation,bandgap
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The Potential of Soybean and Glycine as Corrosion Inhibitors for
Steel in Hydrochloric Acid

Solhan Yahya*, Zuliahani Ahmad, Nor Hafizah Che Ismail, Nurul Izzati Rosli,
Nurul Hayani Ramlan and Nur Aina Radin Sukimi

Faculty of Applied Sciences, Universiti Teknologi MARA (UiTM), 02300 Arau, Perlis, Malaysia

*Corresponding authors: solhan@uitm.edu.my

ABSTRACT

The potential of soybean and glycine as organic corrosion inhibitors for steel in acid solution
was examined through weight loss tests and potentiodynamic polarization. Both soybean and
glycine were characterized via FTIR and UV-visible. Result shows that the soybean and
glycine contain isoflavone and nitrogen bond respectively as a beneficial element in inhibiting
the corrosion of steel. Corrosion tests were performed with and without the presence of soybean
and glycine for 3 days immersion in the acidic medium. Corrosion inhibition efficiency
measured via electrochemical test found that both soybean and glycine give an excellent
corrosion inhibition efficiency at 1.5 g/L in 0.5 M HCI up to 96% and 94% respectively. Tafel
analysis reveals both inhibitors perform mixed types inhibitors which predominantly anodic
inhibition. Pseudo-passivation was observed in the Tafel curve indicating the capabilities of
both inhibitors to passivate the corrosion at anodic potential. However, result also depicts that
both inhibitors may inhibit both anodic and cathodic reactions. Observation of the steel samples
through an optical microscope shows that the corrosion of the steel surface was inhibited in the
addition of soybean and glycine in HCI. The roughness of the steel surface affected by the
combination of uniform and pitting corrosion was also reduced. In overall, soybean and glycine
exhibit excellent anticorrosive properties due to the presence of significant chemical structures
and active functional groups. Analysis of the inhibition mechanism through isotherm showed
that soybean and glycine followed Langmuir isotherm, indicating the adsorption type for both
inhibitors is chemisorption. The results obtained from this study could be a good reference in
diversifying the study of amino acids as metal corrosion inhibitors to benefit metal-based
industries.

Keywords: Corrosion, stainless steel, soybean, potentiodynamic polarization, adsorption



5™ International Sciences, Technology, and Engineering Conference-
Global Advanced Materials & Surfaces 2023, 237-25™ August 2023

One-step Method for Preparation of Keratin Nanomaterials:
Steam Flash Explosion Treatment

Haiyue Feng'?, Zifang Wang!,Shien Chen? and Gongtao Ding '*

! China-Malaysia National Joint Laboratory, Biomedical Research Center, Northwest Minzu University,
Lanzhou 730030, PR China
2 College of Life Sciences and Engineering, Northwest Minzu University, Lanzhou 730030, PR China

* Gongtao Ding, dinggongtao@outlook.com

ABSTRACT

The steam flash explosion treatment (SFE) is a novel environmentally friendly and sustainable
nanopelletizing technology. The traditional nanoparticle granulation technology of natural
biomass proteins generally face the technical bottleneck of complicated processes, low yields
and difficult of nanoparticle-solvent separation. In the SFE process, high-pressure steam was
injects into polymeric biomaterials slowly, and held for a certain period, then released in
0.0875s. The high energy release in a rapid time causes the biomaterials to self-assemble,
producing homogeneous nanoparticles. In this study, the application of SFE treatment to yak
keratin is the first report to prepare the nanoparticles. After 3.25 MPa and 1 min of holding
pressure, the firm and regular secondary structure of keratin was changed, and the specific
gravity of a-helix was significantly decreased. SFE effectively caused the transition from
intermolecular B-folded structure to intramolecular B-folded structure. The effect of disulfide
bond depolymerization of keratin fibers was obvious, the distance between the crystalline faces
of keratin fibers was expanded and the crystallinity was reduced, the keratin backbone was not
destroyed. As treatment pressure increased, the melting temperature of keratin decreased and
the steric structure of the protein was opened, and finally spherical concave pore keratin
nanoparticles with a diameter of 1 um were obtained. SFE treatment enhances keratin
utilization as a protein carrier, preserves its inherent stability, and increases the adaptability of
keratin molecules for medical application development.

Keywords: Steam flash explosion treatment, nano-pelletizing, yak horn keratin
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ABSTRACT

MoS2-C composite films were deposited by closed field unbalanced magnetron sputtering
technology. The film was tested by the ultra-low temperature friction test machine in different
temperature environments. The structure changes of the wear tracks and wear scars were
analyzed by Raman, XRD, TEM and other analytical techniques. The effects of low
temperature on the changes of the structure, mechanical properties, and friction performances
were investigated in this study. The results showed that the friction coefficient (0.07) and wear
rate (2.15x10-6 mm3/N-m) was the highest at 50K. Meanwhile, the film shows the ultra-low
friction coefficient (0.01) and wear rate (7.36x10-7mm3/N-m) at 300K. During the friction
process, the stiffening observed for the composite films could be explained by the ultra-low
temperature (50K) . The surface of the wear track has a thick (about 60nm) tribolayer composed
of a highly orderly crystalline MoS2. When changing to random orientation, this structure
suppresses the formation of the transfer film. As the temperature increases (300K), the surface
of the wear tracks only has a thin (about 5Snm) tribolayer. Under the effect of low shear force,
it is easy to generate transfer film mainly consisting of MoS2 and C, indicating that the effect
of ultra-low temperature on MoS2-C composite film friction is unfavorable.

Keywords: MoS>-C composite films, Cryogenic, Lattice orientation, Tribological properties,
Transfer film
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ABSTRACT

To explore the feasibility of phosphate organizations ionic liquid (Ps-G) as a lubricant additive,
its theological properties were investigated in polyethylene glycol (PEG 400) in this paper. The
toxicological properties of the Ps-G system were tested at room temperature and high
temperature using a SRV-IV reciprocating friction tester. The test results showed that Ps-G has
good lubricating properties in PEG 400 at both room temperature and high temperature. In
order to study the lubrication mechanism, the surface morphology and elemental distribution
of the wear spots were analyzed by 3D morphometry, scanning electron microscopy and EDS
spectroscopy. The analysis showed that Ps-G adsorbed on the surface of the friction substrate
and formed a stable friction chemical reaction film by the synergistic effect of N-P. The Ps-G
system is green, does not contain halogen and other highly polluting substances, and can be
widely used as a green and efficient lubricant additive.

Keywords: lonic liquids, lubrication, Lubricant materials, friction chemistry
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ABSTRACT

Biomass-derived carbon materials have received a lot of attention in the field of supercapacitors
due to their abundant and renewable source of precursors and their varied macroscopic
structures. Biomass-derived carbon is a widely available sustainable material with a rich pore
structure, large specific surface area, environmental friendliness and objective economic value.
This paper reviews the advantages of biomass-derived carbon materials over other materials in
supercapacitors, various methods for preparing various biomass-derived carbon materials, and
also discusses the challenges and prospects associated with biomass-derived carbon materials
to provide new ideas for further rational design of biomass-derived carbon electrode materials.
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ABSTRACT

In recent years, synthetic foam materials are widely used, but because of flammability, difficult
to degrade, etc. This has led to a number of environmental problems. Plant fiber-based foams
have the potential to replace traditional foams because of their biodegradability and renewable
nature. In this paper, pretreated and esterified modified wheat straw is used as raw material,
water is used as foaming agent and carboxymethyl cellulose is used as cross-linking agent.
Hydrophobic cellulose-based foams with certain strength were prepared by freeze-drying
method. It has a contact angle of 145°, a porosity of 92.51%, an average pore size of 30.85 pm,
and an apparent density of 1.57g/ml. After 10 cycles of compression after wetting the foam
material still retains its original appearance and has excellent resilience. In addition, potassium
persulfate was used as initiator and grafted with methyl methacrylate. The results showed that
the modification was successful at 0.5g of potassium persulfate and 7.5ml of methyl
methacrylate, and the maximum yield was 97.6%. The contact angle is 121.1°and it has
hydrophobic properties. Freeze-drying foaming with 2% carboxymethyl cellulose solution
resulted in a material with a porosity of 96.5%, an average pore size of 53.34um, and an
apparent density of 2.03g/ml.

Keywords: Wheat straw; Modification, Freeze-drying; Foaming, Cellulose-based
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ABSTRACT

Medical imaging phantom has an important role in mimicking the properties of human tissue
for calibration, training, surgical planning, and simulation purposes. Thus, the stability and
accuracy of the phantom play a significant role in diagnostic imaging, especially for diagnostic
performance. This work aimed to introduce an alternative and straightforward polymer-based
phantoms with specific mechanical and chemical properties at the utmost suitable for the
fabrication of computed tomography-based kidney phantom. The aim of this study is to
evaluate the influence of Hydrogen Silicone (HS) and water (H2O) on the tensile strength,
chemical properties, and density of the blend Polydimethylsiloxane (PDMS) samples to
improve the pure PDMS properties. A polymer blend is a mixture of two or more polymers
that have been blended to create a new material with different physical property. Four samples
were prepared with different compositions were studied, and denoted as samples S1, S2, S3,
and S4, which consisted of PDMS 100%, HS/PDMS 20:80, H>O/PDMS 20:80, and
HS/H>O/PDMS 20:40:40, respectively. The elasticity and Fourier Transform Infrared (FTIR)
Spectroscopy were studied, and HS/PDMS 20:80 was superior elasticity. There were more
peaks of the sample HS/PDMS 20:80 compared to HS/H>O/PDMS 20:40:40 especially at Si-
O-Si deformation, C-H bending in methyl group and CHj stretching. Hence the shift of
wavenumber denotes the interaction that occurred. The peak for Si-C and Si-O stretching is
slightly shifted compared to pure PDMS. The CHj3 stretching peak waveform bigger shift for
HS/PDMS 20:80 compared to pure PDMS. Notably, the blend PDMS permits a wide range of
possibilities for exploiting textural analysis and radiation dosimetry. Hence, it promises to be
of value for use in both research and clinical settings for the CT modality as it is physically
stable.

Keywords: PDMS, kidney phantom, tensile, FTIR
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ABSTRACT

Patients with orthopedic metal implant undergoing CT scanning will have images with
pronounced metal artifact. While several conventional ways have been introduced in the past
years, these approaches have only resulted in an upsurge of radiation dose given to patient with
minimal refinement of image quality. MAR software was introduced to reduce the artifacts
caused by these metals without having to give extra radiation dose to patients, and achieving
an optimum image quality. Therefore, this study is done to evaluate the effectiveness of Metal
Artifact Reduction (MAR) algorithm of Computed Tomography (CT) image reconstruction on
three different metal implants. A standard phantom, metals implants with CT protocols was set
up in two selected KPJ hospitals. This study compares the mean CT number (in HU), standard
deviation (SD) and signal-to-noise (SNR) for pre and post MAR image reconstruction. Mean
HU values further support reading of HU values when both readings get closer to the control
image in post MAR application (p=0.043). SD readings decrease in post MAR, as compared
to pre MAR reconstruction, and SNR reading increases in post MAR reconstruction of ROI’s,
indicating an improvement in image quality. Qualitative subjective analysis was also carried
out by six experienced correspondents in the field. Scores recorded a high agreement that
images in post MAR reconstruction are better in quality and less noise compared to pre-MAR
application. All results showed a significantly difference and highlighted that the post MAR 1is
excel in image quality evaluation (p<0.05). Scanning the patients with orthopedic implants
using MAR algorithm does lessen the radiation dose to the patients with the used of post-scan
image reconstruction, thus, improve the overall image quality.

Keywords: Metal Artifact, Image Reconstruction, MAR, Algorithm, CT

10



5™ International Sciences, Technology, and Engineering Conference-
Global Advanced Materials & Surfaces 2023, 23/-25™ August 2023

Graded Bandgap Device Architecture of Perovskite Solar Cells

Nor Azlian Binti Abdul Manaf'*, Asyraf Hakimi Bin Azmi’ and Azraai Shamshuddin®

!Physics Department, National Defence University of Malaysia, Kem Sungai Besi, 57000 Kuala Lumpur,
Malaysia
’Faculty of Defence Science and Technology, National Defence University of Malaysia, Kem Sungai Besi,
57000 Kuala Lumpur, Malaysia
3Physics Department, Faculty of Applied Science, University Technology MARA, 40450 Shah Alam, Selangor,
Malaysia.

*Corresponding authors: azlian@upnm.edu.my

ABSTRACT

This study purposes graded bandgap design for lead-free perovskite solar cells which aim to
maximize the solar spectrum with good output current and and better power conversion
efficiency (PCE) by improving the solar cell archtecture. Titanium dioxide (T102) was used as
electron transport layer (ETL) and Spiro-OMeTAD was used as hole transport layer (HTL) due
to its facile implementation and high performance in electronic device. Lead-free BiOI was
chosen to replace conventional lead-halide perovskite absorber layer. BiOI has iso-electronic
properties to lead-halide perovskite with high efficient light absorption, high thermal stability
and photocatalic activity, excellent photo-generated charge carrier. The variation of ioidine
concentration in BiOI estabishes bandgap tuning and conductivity type of the layer BiOI films.
The increse of iodine concentration would reduce band gaps and induce the change of
semiconductor behavior from n-type to p-type. In this strategy, the absorbance component
consists of three BiOI perovskite layer with different concentration of iodine that form n- and
p- type homojuctions. BiOI with half concentration of iodine (BIOI 0.5) is first perovskite
layer, then the second perovskite layer is BiOI with same concentration of iodine (BIOI 1.0)
and the third perovskite layer is BiOI with double concentration of iodine (BIOI 2.0). This
configuration produces cells with desirable perforamance that effectively absorb the photons
in almost all parts of the solar spectrum. Both open circuit voltage (Voc) (940 mV) and fill
factors (~58%) for the best cells have shown drastic improvement over single active layer
device and the short current densities (Js©) measured are in the range (20-30) mAcm™. The
effects of quasi-electric fields, caused by the band-gap variation of the active semiconductor,
upon the illumination current density and open-circuit voltage of a solar cell will be discussed.

Keywords: Graded Bandgap, Perovskite Solar Cells, Bismuth Oxyiodide
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ABSTRACT

The influence of praseodymium substituting at La-site in Lao.sBao.sMnOs has been investigated,
in structural and electrical transport properties. Polycrystalline Lao.s-xPro.sx BaosMnOs3 (x = 0,
0.50, 1.00) were synthesized using a conventional solid-state method. The powder X-ray
diffraction patterns show a single-phase orthorhombic distorted perovskite structure with space
group Pnma. The Rietveld refinement analysis showed that the unit cell volume decreased as
Pr** substitution increased which may be attributed to the different ionic radii of ions. Electrical
resistivity measurements by using standard four-point probe resistivity measurement in a
temperature range of 30 K to 300 K. As the Pr’* concentration increases, metal-insulator
transition, Tmi decreases from 264K (x=0) to 157K (x=1.00) while resistivity increases from
1.16 Q.cm (x = 0) to 20.3 Q.cm (x =1.00).The decreased Twmi are attributed to the decrease in
tolerance factor which indicates enhancement in MnQOs octahedral distortion consequently
reduce double exchange interaction. The electrical resistivity in the metallic region for all
samples was fitted with the combination of domain/grain boundary, electron-electron, electron-
magnon and electron-phonon scattering processes. The resistivity behaviour in the insulating
region for all samples was attributed to small polaron hopping model which revealed that the
activation energies increased as Pr’*content increased due to the enhancement in the distortion
of MnOgs octahedral.

Keywords: Manganese perovskites; Scattering Model, Hoping Model; lattice distortion;
Electrical Properties.
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ABSTRACT

Previously, the brittleness of PMMA-based polymer electrolyte (PE) films has been
successfully improved by the incorporation of bulky-structured ionic liquid (IL), 1-methyl-3-
pentamethyldisiloxymethylimidazoliumbis(trifluoromethylsulfonyl)imide,([(S1OS1)C1Clim][
NTf2]). However, the ionic conductivity obtained is still low for further application as energy
storage devices. This might be due to the large structure of ([(S10Si)CiCiim][NTf2]) which
limits the movement of ions. Thus, in this study, IL with less bulky structure and lower
molecular weight namely 1-ethyl-3-methylimidazolium acetate, [EMIM][Ac] was
incorporated into the PMMA-based PE via solution casting technique. Lithium triflate (LiTf)
was also doped into the system to provide additional charge carrier. The effect of various
amount [EMIM][Ac] towards the structural, morphological, and electrical properties of
PMMA-based PE films were determined using Fourier Transform Infrared Spectroscopy
(FTIR), optical microscope (OM) and electrochemical impedance spectroscopy (EIS)
respectively. Solid, flexible and free-standing films of PMMA-based PE were successfully
obtained after the addition of IL. As confirmed from FTIR analyses, there occurs interaction
between the oxygen atoms of PMMA with the imidazolium cation of the IL. With the addition
of IL, the ionic conductivity was also observed to increase which can be related to the large
structure of IL which occupy the space between PMMA chain hence hindered the formation of
hydrogen bonding. This has been further confirmed by the OM analyses which showed the
increase in grain size for the modified PMMA system after the doping of IL. The highest
conductivity 0f9.86 x 10”7 S cm™! was obtained when 0.5 mL IL (PMMAIL5) was incorporated
into the PMMA/LiTf system. This is due to the increase in the amorphosity of the sample which
improved the ion diffusion within the polymer complex. The increase in the amorphosity of
the sample is confirmed by the reduced in the number of grains as observed in the optical
micrograph of PMMAILS

Keywords: PMMA, ionic liquid, polymer electrolytes, thin film, flexible film
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ABSTRACT

Enhancement of optical and structural properties of rare earth ions doped boro-tellurite glasses
with high density modifiers become a new approach to achieve innovative optical glass
devices. Motivated by this idea, three glass samples with the composition of [(TeO2)o.7
(B203)0.3]0.75 (Bi203)0.25, {[(Te0O2)0.7(B203)0.3]0.75(B1203)0.25} 0.99 (CeO2)o.01 and
{[(Te02)0.7(B203)0.3]0.75(B1203)0.25} 098 (CeO2)o02 were successfully synthesized by
conventional melt quenching method. A small amount of CeOz can enhance the glass density.
The presence of Ce** and Ce*" ions from CeO; assist in a compaction of the glass network
which affects the result in density and molar volume. The absence of a sharp peak in X-ray
Diffraction (XRD) spectra confirmed that all glass samples in this work are in an amorphous
nature. Based on Fourier Transform Infrared Spectroscopy (FTIR) analysis, most of the glass
samples consist of TeOs, TeOs, BO3 and BOs structural units. The increase in refractive index
value is also due to the presence of Ce*" and Ce*" ions in the glass network which leads to
dense packing and is also affected by the increment in both electronic polarizability and optical
basicity. The Urbach energy value continuously decreased after the addition of 0.02 mol CeO:
signifies the reduction of defect concentration in the glass network. This in turn causes the
reduced fragility nature of the glass and produces glass with high stability and connectivity.

Keywords: Boro-Tellurite, Bismuth Oxide, Cerium Oxide, Optical Properties
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ABSTRACT

The present study aims to synthesize green carbon-based catalyst from kapok (Ceiba
pentandra) using two different activating agents: KOH (CB1) and K2CO3 (CB2) with 1:1.0
(raw material: activating agent), at activation temperature of 400°C and impregnation time of
only 15 min. The synthesized catalysts were evaluated in the transesterification of waste
cooking oil (WCO) into biodiesel. CB1 registered higher iodine number and percentage yield
(1446.30 mg/g, 62.60%) compared 1200.23 mg/g and 53.50% obtained for CB2. Several
physico-chemical characterizations were subjected for kapok and the carbon catalysts such as
Fourier Transform Infrared Spectroscopy (FTIR), Scanning Electron Microscope (SEM) and
CHNS/O Analyzer. FTIR investigation showed the disappearance or reduction in peak
intensity of several peaks at 1512-1200 cm™! in the carbon catalyst compared to raw kapok,
arising due to carbonization and activation processes. CHNSO analysis verified that both CB1
and CB2 registered high carbon content of 63.93% and 62.86%, respectively compared to the
raw kapok (43.54%). Morphological studies by SEM analysis showed appearance of
cylindrical tube for all the samples. The biodiesel synthesis from WCO at 0.2 wt.% catalyst
loading, methanol to oil (molar ratio of 3:1), reaction temperature of 60°C for 1 h resulted in
high catalysis over CB1 (89.57%), followed by CB2 (87.46%) and without catalyst (35.46%).
Large iodine number and high carbon content exhibited by CB1 was the probable reasoning
for the accelerated activity of CBI1 in the transesterification of WCO. To conclude, the present
work showed a successful conversion of waste biomass into promising carbon catalyst for
green synthesis of biodiesel from WCO.

Keywords: Kapok, Activated carbon, Biodiesel, Waste cooking oil, Catalyst
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ABSTRACT

Soldering was an important electric and electronic attachment method that possess lead-
material which are poisonous and dangerous to humans and the environment. Hence, electrical
conductive adhesives (ECAs) were introduced to replace lead-solder based with graphene (GR)
and carbon black (CB) as conductive filler. This work examined silicone ECAs filled with
various ratio of GR and CB (0:0, 1:0, 0:1, 10:5, 5:10, 5:5, and 3:5) on characterization,
electrical characteristics, and mechanical properties of silicone ECAs using film casting
method. The characterization was performed on the conductive adhesive film by using Fourier
Transform Infrared Spectroscopy (FTIR). Whilst electrochemical impedance spectroscopy
(EIS) was investigated the Nyquist plot and conductivity of silicone film. The mechanical
properties were measured by tensile and hardness test. FTiR spectrum confirming that the
interaction between silicone matrix with GR-CB was happen with the appearance of sharp peak
at 687 cm-1 (Si-C) and in range 694 — 697 cm-1 (Si-CH3). From the electrical testing through
electrochemical impedance spectroscopy (EIS), the optimum ratio with the highest
conductivity value 7.98x10-8 Q-1 cm-1 was obtained by the synergistic effect of conductive
fillers which is GR with CB at 10:5 GR-CB ratio. While the mechanical properties of silicone
ECAs samples through tensile and hardness test show that the optimum ratio of synergistic
GR-CB was at 5:10 ratio with the highest tensile strength, young modulus, elongation at break
and hardness with value 1.16 MPa, 2.02 MPa, 25.64 mm and 47.56 respectively. In conclusion,
the optimum synergistic effect of GR and CB was found at 10:5 ratio and mechanical properties
revealed that the incorporation of GR and CB enhanced the conductivity, strength and
toughness in the silicone ECAs composites.

Keywords: Silicone, Graphene, Carbon Black, Electrically Conductive Adhesive,
Synergistic.
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ABSTRACT

Bio-oil produced from untreated biomass through pyrolysis process consists of undesirable
oxygenated chemical compounds that contribute to the low quality of products. Utilizing
sequential pre-treatment of demineralization and torrefaction on biomass prior to pyrolysis has
showed to be promising in enhancing the solid fuel feedstock properties. In this study, the
thermal behaviour profile of torrefied palm empty fruit bunch (TPEFB) and torrefied-
demineralized palm empty fruit bunch (TDPEFB) were compared with that of the untreated
palm empty fruit bunch (PEFB) using thermogravimetric analyzer (TGA). The aim of this
study is to further investigate the suitable biomass feedstock for pyrolysis process by
monitoring the thermal degradation behaviours of different pretreated PEFB prior to pyrolysis
process. Thermal analyses of all samples were performed using a Mettler Toledo TGA at a
heating rate of 20 °C min~! with nitrogen flow of 100 mL min™! from ambient temperature to
900 °C. The thermogravimetric analysis displayed that the TDPEFB has experienced major
weight loss of 61.53% at its active degradation temperature. Meanwhile, TPEFB shows a lower
amount of weight loss compared to TDPEFB since the presence of alkali and alkaline earth
metal (AAEM) in TPEFB which inhibits the primary reaction, thus leads to the retention of
mass in the biochar fraction. In comparison, percent weight loss for untreated PEFB was
recorded to be the lowest among the three samples which is about 33.9% during the active
pyrolysis process. The results support the argument that the demineralization process has
assisted primary reactions by the removal of AAEM. This in turns contribute to higher weight
loss of sample as more volatile matters and cellulose content could be released during thermal
degradation of the TDPEFB. Subsequently, the quality and quantity of bio-oil produced could
be enhanced. This sequential pre-treatment was suggested to be an effective approach for
upgrading the quality of solid fuel feedstock for further thermal conversion processes such as

pyrolysis.
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ABSTRACT

Rice bran-Latok (RilLa) bioactive compounds are beneficial in the food industry, cosmetics,
and pharmaceutical industries. In this study, the chemical and biological properties of RiLa
extracts were investigated and evaluated as new ingredients in formulated hyperpigmentation
serum. The bioactive compounds were extracted using Soxhlet for rice bran dan Maceration
for Latok. The total phenolic compound (TPC) and the antioxidant capacity of the extracts were
analyzed using Folin-Ciocalteau and DPPH assay. The Disc Diffusion method was used to
determine the antibacterial activities of both extracts by an inhibition against E. coli and B.
Lichen bacteria. The result shows that the bioactive compound yields are 37.15% and 29.14%
for rice bran and latok respectively. The total phenolic compound (TPC) value for rice bran is
0.075 = 0.002 mg GAE/g and sea grapes is 0.063 = 0.003 mg GAE/g. The IC50 values of
antioxidant capacity is 950.80 ppm and 127.52 ppm for rice bran and Latok extracts
respectively. The heavy metal analysis reveals most metals present are below the maximum
limit of concentration for cosmetic products. The extracts were used to formulate three types
of hyperpigmentation serum. The pH obtained ranges between 6.61-6.90, which is acceptable
for human skin condition. The appearance analysis of physical colour, texture, homogeneity,
and formulation condition of the serums are stable after seven days observation in room
temperature.

Keywords: Rice bran; Latok; Hyperpigmentation; Appearance analysis; Anti-bacterial.
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ABSTRACT

A biodegradable plastic is an alternative in improving the environmental quality due to
pollution by synthetic plastic packaging. This bioplastic made up from MCC of fruit peels of
mango (Mangifera indica L.), papaya (Carica papaya L.) and banana (Musa sp.) with addition
of difference plasticizer. The aim of this study to characterize the chemical, physical and
mechanical properties of MCC bioplastic derived from different type of fruit peels. To evaluate
the effect of different type of plasticizer on MCC bioplastic derived from different type of fruit
peels and to evaluate the effect of MCC. Bioplastic produce by combination of MCC from
difference fruit peels and corn starch as filler and with various plasticizer of sorbitol, glycerol
and matrix with glycerol-sorbitol as plasticizer. The method used for this study is mixing 0.25
g of MCC extraction powder, 3ml glycerol, 3g sorbitol, 10g corn starch and 200ml NaOH and
dried in oven for overnight at temperature of 40°C. The result obtained in the form of thin film
of bioplastic were analyses chemical component by using ATR-FTIR, physical and chemical
properties also the sensory evaluation. In term of characterization, spectra of FTIR show a
slightly same peak for both MCC commercial film. Based on the analysis glycerol plasticizer
from different MCC fruit peels most soluble in water with 13.1%, 13.98%, 11.59% and 13%
for C-MCC, B-MCC, P-MCC and M-MCC film. Moisture content showed that glycerol
plasticizer higher than sorbitol plasticizer with 26.67%, 53.62%, 28.44% and 33.16% for C-
MCC, B-MCC, P-MCC and MMCC film. Biodegradation result glycerol plasticizer over
sorbitol and mixture of glycerol and sorbitol plasticizer most degraded in soil with higher
gradient loss weight. The elastic of the film has been conducted with Tensile Strength test.
Sorbitol reached higher Tensile Strength over glycerol and mixture of glycerol and sorbitol
with 1.21 MPa, 0.52 Mpa, 0.8 Mpa and 0.32Mpa and decrease lower Elongation at Break
(EAB) at 0.14 mm/mm, 0.11 mm/mm, 0.14 mm/mm and 0.1mm/mm for for C-MCC, B-MCC,
P-MCC and M-MCC film. From there, MCC in extracted film has been determine and had
been discuss its function to mechanical and physical properties of film when compare with
commercial film as control film.

Keywords: Bioplastic, fruit peel, plasticizer, biodegradable

19



5™ International Sciences, Technology, and Engineering Conference-
Global Advanced Materials & Surfaces 2023, 237-25™ August 2023

Electrical and Mechanical Properties of Silicone Electrically
Conductive Adhesives (ECAs) Filled Carbon Black.

Adzrie Baharudin'2*, Nu'man 'Abqariy Saipul Bahri!, Zuliahani Ahmad', Diana
Nasuha Kamsani', Lugman Musa®, Azniwati Abd Aziz,* and Mohd Azlan Mohd Ishak!

'Faculty of Applied Sciences, Universiti Teknologi MARA (UiTM), 02600 Arau, Perlis, Malaysia
’Faculty of Applied Sciences, Universiti Teknologi MARA (UiTM), 40450 Shah Alam,
Selangor, Malaysia.

3 Pusat Pengajian Kejuruteraan Bahan, Universiti Malaysia Perlis (UniMAP),02600 Jejawi,
Perlis, Malaysia.

*Bioresource, Paper & Coatings Technology Division, University of Science Malaysia (USM),
11800, Penang, Malaysia.

*Corresponding authors: adzrie95pls@gmail.com

ABSTRACT

ECAs were used as replacement for conventional solder that harmful to the human health due
to soldering dust and fume. Low mechanical and conductivity limited the application of the
ECAs which can be enhance with addition of carbon black as conductive filler. This work
examined silicone ECAs filled with various ratio of carbon black (0,5,10,15 and 20%) on
characterization, electrical characteristics and mechanical properties. Carbon black (CB) as
conductive fillers was prepared by added into silicone PDMS with various loading of CB
(0,5,10,15 and 20%) on silicone ECAs using film casting method. The highest conductivity
was achieved with 20% carbon loading at 5.15 -7 Q/cm while the lowest conductivity is exhibit
by the film with 0% CB loading at 2.21"7 Q/cm. This is due increasing carbon in the silicone
matrix will increase the conductive path. Thus, this will increase the electrical conductivity of
the film. Characterization of the CB/PDMS using FTIR had showed that the transmittance of
20% carbon loading shift upward compared to 0% carbon loading. This is because the carbon
loading inside the film absorbing higher transmittance. Mechanical characterization of the film
was done using tensile and hardness was also conducted on the film. The hardness and tensile
test showed that with increasing carbon black loading that increased the mechanical property
of the film from 0.296 MPa to 1.66 MPa for tensile properties. It proved that carbon loading
increased the stiffness of the silicone film.

Keywords: Silicone, Carbon Black, Electrically Conductive Adhesive, Conductivity.
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ABSTRACT

A natural amino acid methionine-derived imidazolium zwitterion (IZ) was synthesized and
investigated as a corrosion inhibitor on Cold Rolled Steel (CR Steel) in an acid environment
using, weight loss, SEM, FTIR, and DFT techniques. The synthesized IZ inhibitor was fulfilled
with green parameters: multicomponent single-step reaction, reaction at ambient temperature
and water used as a solvent. The product was obtained in pure form with high yield (80%),
high atom economy (86.01%) and low E factor (2.592). The corrosion studies results show that
IZ exhibit effective inhibition efficiency (87.64%) at very low concentration (30ppm). The IZ
exhibit the excellent inhibition efficiency (81%) at high temperature (65 °C). SEM and FTIR
results supported the formation of inhibitor film on metal surface. The DFT results show the
reactive adsorption sites of inhibitor molecules.

Keywords: Zwitterions; Corrosion Inhibitor, Green Chemistry, Surface Studies;, DFT
Studies
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ABSTRACT

This study was successfully conducted in reducing the corrosion and enhance the barrier
protection against harsh conditions, especially in the oil and pipeline industry by using epoxy
resin incorporated with Microcrystalline Cellulose (MCC) as the primer coating. Various MCC
loadings (0, 3, 5, 7 and 9 wt%) were used in order to determine the optimum formulation that
gives the highest barrier performance. Fourier Transform Infrared Spectroscopy (FTIR)
analysis was performed to analyze the chemical interactions and diffusion of MCC and epoxy
resin. Morphological study was conducted using Field Emission Scanning Electron
Microscope (FE-SEM) analysis, where 5 wt% MCC produced the optimum coating qualities
with minimum coating failures and no agglomeration in the cross-section morphology. The
MCC loading of 5wt% is adequate to give a better diffusion process, and the MCC particles
are also well dispersed, providing uniform coverage on the metal surface. As seen in the FTIR
data, an increase in MCC concentration of more than 5 wt% contributes to agglomeration.
When the MCC particle concentration reaches 7 wt%, the strength of the C-O-C band in the
FTIR spectra increases steadily, but there are no changes in the O-H band spectra. Since the
MCC is compatible with epoxy resins and has a better dispersion, this ultimately leads to an
improvement in the mechanical strength and anti-corrosive properties of the primer coating.
As a result, the development of MCC- Epoxy coating for metal corrosion prevention and the
diffusion investigation between MCC and epoxy was a success.

Keywords: Epoxy, Microcrystalline Cellulose (MCC), Primer Coating, Diffusion
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ABSTRACT

This research focuses on the rheological and mechanical performance of Highly Flowable
Concrete (HFC) incorporating eggshell powder as a partial replacement of cement. In the
present construction industry context, the need for vast and complicated structures frequently
results in difficult concreting circumstances. It is difficult to be certain that a substantial amount
of heavy reinforcement is fully compacted without voids or honeycombs in a part of reinforced
concrete. Compaction using mechanical vibrators or hand isn't easy in such a situation. This
has resulted in the invention of green highly flowable concrete (HFC) to enhance the quality
of concrete utilized for construction while tackling the issue. HFC has been recognized for its
ability to flow on the weight itself and does not require vibration, allowing it to avoid
segregation, honeycombs, and bleed. It is ecologically sound to substitute eco-materials for
cement in the production of HFC. Eggshell powder, which contains a calcium component, is
one of the probable cement replacement alternatives in HFC. The present research examines
the rheological and mechanical properties of HFC incorporating eggshell powder via
experimental assessment. The laboratory tests were carried out on specimens with 5%, 10%,
15%, and 20% eggshell substitution to the weight of cement and then compared to control
specimens. Slump flow, T500, L-box, and sieve segregation tests were used to evaluate the
fresh properties of the mixture. Meanwhile, specimens of 100 x 100 x 100mm were tested for
compressive strength, and specimens of 50 x 100mm were tested for split-tensile strength.
These two tests were employed to assess the mechanical performance of the HFC. The mode
of failure of the test’s specimens were also observed. The mechanical properties of all
specimens were evaluated at 7, 28 and 90 days. Experimental findings revealed that all HFC
mixtures which comprise eggshell meet the EFNARC requirements for fresh properties. The
results of various investigations demonstrate that substituting the cement with 5%, 10%, 15%
and 20% of eggshell powder influences the fresh and mechanical properties of HFC.

Keywords: Highly flowable concrete, eggshell powder, fresh properties, rheological
properties, failure mode

23



5™ International Sciences, Technology, and Engineering Conference-
Global Advanced Materials & Surfaces 2023, 23/-25™ August 2023

Ag-doped TiO: with Tunable Ag® and Ag" for Enhanced
Photocatalytic Degradation of RR4 Dye

Nureel Imanina Abdul Ghani, Nur Izzati Nabilah Zanal, Abu Hassan Nordin,
Mohammad Saifulddin Mohd Azami, and Wan Izhan Nawawi Wan Ismail*

Faculty of Applied Sciences, Universiti Teknologi MARA (UiTM), 02600 Arau, Perlis,
Malaysia
*Corresponding author: wi_nawawi@uitm.edu.my

ABSTRACT

This study proposed to manipulate the formation of Ag® and Ag® on the TiO: surface by
controlling the dissolved oxygen (DO) level on the silver nitrate (AgNO3) precursor. The Ag-
Ti02 was obtained through photo-deposition at various loadings of Ag (1-5%) to TiO2 under
controlled dissolved oxygen conditions with N2 gas purging for 0, 10, 30 and 60 min (denoted
as DO’, DO, DO’ and DO%). The photocatalytic performance of the prepared immobilized
Ag-TiO; was determined under photodegradation of Reactive Red 4 (RR4) dye. Complete
degradation of 30 mg L' RR4 dye was accomplished within 1 hour under 55W fluorescent
lamp irradiation, which is 63.1% better than unmodified TiO2. The results obtained from XRD
and FTIR revealed the existence of Ag™ and Ag’ corresponding to Ag>O and Ag-TiO. The
spheroid shape of Ag-TiO2 with 0.20 and 0.24 nm of d-spacing representing Ag metal and
Ag0 respectively was observed under HRTEM. Lower PL intensity for Ag-TiO2 compared to
unmodified TiO: indicates that Ag-TiO has a low e/h* recombination rate. The strong visible
light absorption of Ag-TiO> was obtained through UV-Vis/DRS analysis due to the surface
plasmonic resonance (SPR) effect. This study proves that Ag>O can increase photocatalytic
performance as electron injectors to the Ag-TiO2, however, too much formation of Ag20O can
retard the photocatalytic activity. It was found that the optimum percentage of Ag doping is
3% at 30 min N> purging time (denoted as 3AT-DO*). The increasing order of photocatalytic
performance of Ag-TiO> was as follows: TiO2 < 3AT-DO® < 3AT-DO° < 3AT-DO'? < 3AT-
DO?® and all samples exhibit stable photocatalytic performance upon 10 cycles.

Keywords
Silver, Dissolved oxygen, RR4 dye, Titanium dioxide, Wastewater
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ABSTRACT

The normal growth population and development in big cities have caused many problems such
as municipal solid waste (MSW) and noise pollution. To solve these problems, two type of
eco-friendly autoclaved aerated concrete (AAC) containing recycled ceramic and gypsum
waste (CGW) with different ratio (0, 5%, 10%, 15%, 20%, 25%, and 30% wt) have been
prepared. Type one (I) is AAC containing recycled CGW as a partial replacement for sand.
Type two (II) is AAC containing recycled CGW as additional material. The performance of
sample such as physical, mechanical and acoustic properties have been carried out. All samples
showed normal color behavior such as grey and free crack. The compressive strength of AAC
samples in the range of 6.10% to 29.88% for AAC Type I and in range of 29.27% to 45.73%
for AAC type II. The maximum compressive strength was 2.13 MPa and 2.39 MPa for AAC
type I and II at 15% wt and 5%wt of CGW respectively. Generally, AAC type I have higher
sound absorbance coefficient compare to AAC type Il and were categorized as class B
absorbers at low frequency (500Hz). Our results show that GCW has succeeded in improving
the performance of AAC sample such as mechanical and acoustic properties.

Keywords: Physical, mechanical, acoustic properties, autoclaved aerated concrete (AAC),
ceramic-gypsum waste
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ABSTRACT

The limitation of TiO2 on insufficient utilization of visible light energy has been overcome by
modifying with nitrogen (N) and platinum (Pt) dopants. This study will report the role of the
N and Pt co-dopant on modification of TiO2 photocatalyst for photocatalytic degradation of
methylene blue dye under different mode preparations i.e.; sequential and vice-versa modes.
About 1.58 wt.% N element was found in NPseq-TiO2 photocatalyst while there is no presence
of N element was detected in PNrey-TiO2 confirmed through elemental analyzer and EDX
analysis. The optimum weight percentage of Pt was detected about 1.8 wt.% for NPseg-TiO2
photocatalyst which has been confirmed by ICP-OES. The photoactivity of NPseg-TiO2
photocatalyst is 2 and 1.5 times faster as compared to the unmodified TiO2 and PNiey-Ti02
where the photodegradation rate was ca. 0.065 min™! and 0.078 min™! respectively. This is due
to the N elements being in cooperated with the TiO: lattice where the band gap energy of NPseq-
TiO2 was reduced from 3.2 eV to 2.9 eV respectively. The preparation order does not affect
the Pt dopant but otherwise for N element. Therefore, different mode preparation for N and Pt
co-dopant on modification of TiOz is significant to be investigated to produce a good quality
photocatalyst for photocatalytic study under photodegradation of MB dye.

Keywords: platinum, nitrogen, titanium dioxide, methylene blue, photocatalysis
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ABSTRACT

Titanium dioxide with polymer binder (TiO2/ENR/PVC) are successfully immobilized on a
glass substrate by dip coating technique and then treated with conventional and acid
photoetching treatment (NP and AP respectively). A 65W compact fluorescent lamp and
reactive red 4 (RR4) dye solution were used to study the photocatalytic activity for 5 cycles (1
cycle = 10 hours). All the samples before and after both treatments are characterized by
FESEM, 3D profilometer, XRD, FTIR and PL to ascertain the surface interactions of the
immobilized TiOz in the presence of hydrochloric acid (HCI) and proposed the reaction
mechanism. AP sample shows a highest photocatalytic performance with 0.0694 min™' pseudo
1** order rate constant (k) value compared to the NP sample. The opening and crosslinking ring
reaction after the acid photoetching treatment enhance the photocatalytic activity. The
deterioration trend of NP after the 3™ cycle was due to the percolated of polymer binder. It is
believed that this finding can give a significant impact to help other researchers on enhancing
the photocatalytic activity in immobilizing TiO2 with polymer binder.

Keywords: Immobilized TiO:, Photoetching, Acid Photoetching, Photocatalytic Activity,
Polymer Binder

27



5™ International Sciences, Technology, and Engineering Conference-
Global Advanced Materials & Surfaces 2023, 237-25™ August 2023

Aqua-mediated hydrothermal synthesis in the production of g-
C:N‘/TiO* composite for photocatalytic efficiency on RR4 dye

Nur Aien Muhamad', Muhamad Afiq Rosli', Siti Raihan Hamzah', Nureel Imanina
Abdul Ghani,, Nadiah Sabihah Md Natar’, Mohammad Saifulddin Mohd Azami', Mohd
Azlan Mohd Ishak', Sumiyyah Sabar  and Wan Izhan Nawawi Wan Ismail

Faculty of Applied Sciences, Universiti Teknologi MARA (UiTM), 2300 Arau, Perlis, Malaysia
2School of Distance Education, Universiti Sains Malaysia, 11800 Minden, Pulau Pinang, Malaysia

*Corresponding authors: wi_nawawi@uitm.edu.my

ABSTRACT

A successful synthesis of a composite material, comprising g-C3Na4/TiO2, was achieved using
a simple sol-gel and hydrothermal method with water as the solvent. The g-C3N4 component
was synthesized by thermally polymerizing urea. The resulting g-C3N4/TiO2 composite
exhibited superior performance compared to both individually synthesized TiO2 and pure g-
CsNa. This composite material demonstrated excellent photocatalytic activity when exposed to
visible light. Various characterization techniques such as XRD, FTIR, FESEM-EDX,
elemental mapping analysis, and UV-Vis DRS confirmed the combination of g-C3N4 with TiO2
nanoparticles. Subsequently, the photocatalytic degradation ability was tested using the
composited sample by using RR4 dye for one hour observation. The results indicated
significantly improved degradation compared to TiO2 and g-C3Ns alone. Notably, the optimal
composition was achieved with a 5% composition of g-C3Ns into TiO, resulting in a rate
constant (k) value of 0.0920 min™! and a percent degradation of 99.70%. This improvement can
be attributed to the heterojunction effect between these two semiconductors.

Keywords: Photocatalysis, Graphitic Carbon Nitride, Titanium Dioxide, Hydrothermal
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ABSTRACT

In this study, a commercially available Degussa P25 TiO> was used as photocatalyst
modification with silver (Ag) as a dopant to enhance the photocatalytic performance. The
preparation of Ag-TiO2 was conducted via the photo-deposition method with silver nitrate
(AgNO3) mixed with Isopropyl Alcohol (IPA) and distilled water (DW) as Ag precursor at
various ratios of Ag dopant to TiO2. The immobilization of Ag-TiO2 was prepared via
polymer-based immobilization by using epoxy natural rubber-50 (ENRS50) and polyvinyl
chloride (PVC) and the obtained photocatalyst was characterized by FESEM-EDS, XRD,
HRTEM, 3D Profiler, FTIR and EIS. Photoelectrochemical (PEC) was applied for
photocatalytic performance measurement by using reactive red 4 (RR4) dye. The optimum
photocatalytic performance of immobilized Ag-TiO2 was obtained at 24V labeled as (3ATE)
with almost complete degradation of 30 ppm RR4 dye achieved below 10 min under 55W
fluorescent lamp irradiation which is faster compared to immobilized unmodified TiO2. The
acquired results from FESEM-EDS and XRD analyses indicated the presence of Ag on Ag-
TiO2 with no phase transformation. The 3ATE sample has shown the same photocatalytic
degradation rate under immobilization and normal suspension modes due to the polymer-base
formulation in the post-preparation of immobilization that is able to retain the photocatalytic
activity.

Keywords: Photoelectrochemical, Photocatalysis, immobilization titanium dioxide, silver,
RR4 dye,
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ABSTRACT

The performance of silver-decorated photocatalysts with different graphitic carbon nitride (g-
CsNy)/titanium dioxide (TiO2) preparations for the degradation of Red Reactive 4 (RR4) dye
was investigated in this study. Recognising that organic dyes are widespread in industrial
effluents, photocatalytic degradation of these dyes is crucial. Attributing to their synergistic
effects and improved photocatalytic activity, the combination of g-C3N4 with TiO2 has shown
encouraging results in dye degradation. This study compared three different preparation
methods for g-C3;Na4/TiO2 composites, namely dry solid-state, wet-solid state and in-situ
solvothermal synthesis. The nanocomposites were further modified with silver nanoparticles
(AgNPs) using the photodeposition method to boost their photocatalytic enhancement and
efficiency. AgNPs facilitate the formation of an efficient Z-scheme heterojunction system in
the nanocomposite while operating as electron traps, which aids in charge separation and higher
photocatalytic efficiency. Several advanced characterisation techniques, such as XRD,
FESEM-EDX and UV-Vis DRS, were used to analyse the structural, morphological, and
optical features of the produced Ag:g-CsN4/TiO: nanocomposites as evidence of their
enhancement. The photocatalytic degradation of RR4 dye using the Ag:g-C3N4/Ti02 samples
was conducted under a 55-W fluorescent lamp irradiation. The results showed that Ag:g-
C3N4/TiO2 nanocomposites exhibit much higher photocatalytic activity compared to pristine
g-C3Ns, TiO2 and undecorated g-C3Na4/TiO2 nanocomposite. The wet solid-state synthesis
method outperformed the other preparation methods in terms of photocatalytic degradation,
owing to the regulated development and distribution of g-Cs;N4/TiO2 components. This
comparative study shed light on the effect of various g-C3N4/TiO2 synthesis methods and the
efficacy of Ag doping on the nanocomposites in the photodegradation of RR4 dye. The findings
contribute to the development of efficient and sustainable photocatalytic materials for
environmental remediation applications, enabling solutions for dye-contaminated wastewater
treatment.

Keywords: Ag:g-CsNy/TiO>, dry solid-state, wet solid-state, in-situ solvothermal, RR4 dye
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ABSTRACT

The aim of this research is to determine the role of Pt-doped in different TiO2/g-C3N4
preparation techniques batchwise and in-situ. RR4 dyes were used as a model pollutant to
measure the photocatalytic activity of prepared TiO2/Pt/g-CsN4. The physicochemical
catalyst of the catalyst was studied using XRD, FTIR, and FESEM-EDX for the
characterization study. The optimal k-value was determined, revealing that 70:30 g-C3N4
coupling TiO2/Pt exhibited the best photodegradation ability as it showed the lightest color
of RR4 dye with the percent remaining of 6.36% and 6.31% for in-situ and batchwise,
respectively. TiO2/Pt/g-CsN4 photocatalyst containing different amounts of Pt (e.g., 0.3, 0.6,
1.0, and 1.5%) and g-C3N4 (10:90, 30:70, 50:50, and 70:30 ratio) were successfully
fabricated. Increasing Ag and g-C3Ns content to 1% and 70:30, respectively in the
Ti02/Pt/g-CsN4 enhanced photocatalytic activity by lowering the bandgap energy and
promoting charge generation and separation. However, exceeding 1% Pt and 70:30 g-C3N4
content considerably deteriorated photocatalytic activity due to the masking effect of excess
dopants on TiO: reactive sites. Hence, optimal dopants incorporation in the TiO2 promotes
the photocatalytic activity of TiO2/Pt/g-C3Ns by controlling their bandgap energy, charge
generation, and separation processes. These findings may contribute to the development of
photodegradation active substances for water treatment in organic solution.

Keywords: TiO2/Pt/g-CsN4, In-situ, Photocatalytic activity, TiO2, RR4 dye, Batchwis
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ABSTRACT

The enhancement the role of platinum as an electron mediator in the Z-scheme system of
platinum doped bismuth tungstate/graphitic carbon nitride was investigated under different
mode preparation. This study reports the construction of Pt in the Z-scheme of Pt-Bi2WOs/g-
C3Ny via in-situ and one-step hydrothermal-reduction synthesis to enables the Pt noble metal
to fulfill its function as an electron mediator. Primarily, Pt, the electron mediator, need to be
located at the middle of between two nanocomposites to enhance its performance to accumulate
or works as a bridge for the accumulation of electron in the photosystems. The doping of Pt
with Bi2WOQOg was done prior the coupling with g-C3N4 to ensure the position of the Pt to be in
the middle and impregnated more into the pores. The Pt metal from chloroplatinic acid
precursor with the aids of sodium borohydride as the reducing agent was added together in the
hydrothermal during the formation of Bi2WOg, then followed with combination of g-C3Na. The
optimum condition for the preparation of Pt-Bi2WOe/g-C3N4 was found to be under in-situ
method with degradation rate of 1.248 x 10! min™! for 45 minutes until fully degraded the 10
ppm of RhB dyes. The method was proven to give high dispersion of Pt in between of BioWOs
and g-C3Ng4 without disrupting the morphology of Bi2WOs has been observed through FESEM-
EDX and mapping analysis. All characteristics of absorption bands of g-C3N4 and Bi2WOs
appear in the spectra of g-C3N4(30%)/Bi2WOs and Pt(0.15%)-Bi2WOe/g-C3N4(30%)
composite, indicating no structure change appears during the hybridization process. XRD
analysis also shows high crystallinity of BWO, g-CN and Pt found in the sample. High spectra
of PL were found shown a high recombination occurred in the photosystem aligned with the
high photocatalytic degradation suggests the heterojunction effect from Pt-BioWOs/g-C3Na.
The role of Pt to assist in the Pt-Bi2WOe/g-C3N4 as a bridge to help the movement of e” between
two nanocomposites by creating a Z-scheme pathways was elucidated as it proven to improve
the photocatalytic performance and reduce the tendency to become a type-II heterojunction
instead.

Keywords: Electron Mediator, Z-Scheme, In-Situ Preparation, Photocatalytic Degradation
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ABSTRACT

This paper proposed to study the formation of metallic silver (Ag’) and silver oxide (Ag20) on
different titanium dioxide (T102) phases; anatase, rutile and anatase/rutile. Anatase and rutile
were synthesized from titantum (IV) isopropoxide (TTIP) as a TiOz precursor for the
preparation of single phase and mixed phases of TiO2. Degussa P25 was also used as a
comparison study. The Ag-TiO2 was obtained by dipping the TiO: plate into silver nitrate
(AgNO:s) solution as a silver precursor at various concentrations (10, 20, 40, 60 and 80 ppm).
The photocatalytic performance of the prepared immobilized Ag-TiO2 was determined under
photodegradation of Methylene Blue (MB) dye. Complete degradation of 12 mg L' MB dye
was accomplished within 1 hour under 55W fluorescent lamp irradiation. A single phase of
TiO> tends to form Ag>O rather than Ag’ in forming Ag-TiO>. Additionally, Ag doping on
mixed phases (anatase/rutile) of TiO: with different bandgap (Eg) energies will reduce the
formation of AgrO due to the heterojunction effect, resulting in better photocatalytic
performance. The results obtained from XRD and FTIR revealed the existence of Ag>0 in the
single phase of immobilized Ag-TiO> while the formation of Ag® can be observed in the 80:20
and 90:10 mixed phases of anatase/rutile Ag-TiO2. UV-Vis/DRS confirms that rutile has a
slightly narrow band gap than anatase. The lower PL intensity of 80:20 and 90:10 of mixed
phases Ag-TiO: than the single phase indicates that mixed phases have a low e/h"
recombination rate with better photocatalytic performance. XPS spectra shows the existence
peaks of Ag>O and Ag® in single phase and mixed phases respectively. This study proved that
a single phase of Ag-TiO> will form Ag,O rather than Ag® where Ag>O formation can poison
the active sites of TiO: surface and affect the charge separation and transfer process of
photogenerated e/h* thus resulting in poor photodegradation process. It was found that the
optimum sample of immobilized Ag-TiO: is 60 ppm Ag of 90:10 mixed phases of anatase/rutile
(denoted as 60Ag-90A/10R).

Keywords: Silver; Mixed Phases,; Heterojunction; MB Dye; Titanium Dioxide

33



5™ International Sciences, Technology, and Engineering Conference-
Global Advanced Materials & Surfaces 2023, 237-25™ August 2023

A Review on Various Metal Doped ZnO for Efficient Degradation
of Methylene Blue and Rhodamine B Dyes

Nur Hafikah Mustapha, Siti Najiha Mohd Fudzi, Abu Hassan Nordin Mohammad
Saifulddin Mohd Azami, Wan Izhan Nawawi Wan Ismail, Zuliahani Ahmad, and Mohd
Azlan Mohd Ishak

Faculty of Applied Sciences, Universiti Teknologi MARA (UiTM), 02600 Arau, Perlis,
Malaysia

*Corresponding author: wi_nawawi@uitm.edu.my

ABSTRACT

This review focuses a study on the photodegradation of methylene blue (MB) and rhodamine
B (RhB) dyes using various metal dopants on ZnO as the photocatalyst. Researchers reported
photocatalyst with dopants prepared via co-precipitation, wet impregnation method and
hydrothermal technique. Most study uses dopants like Ag, Cu, Mn, NiFe204, Ti02, Fe and Au
doped on ZnO photocatalyst to boost the photocatalytic effectiveness which were thoroughly
summarized in this review study. The results obtained was revealed unmodified ZnO does not
completely degraded both dyes effectively as compared to metal doped ZnO where TiO:> has
completely degraded RhB solution in 180 minutes followed by Au and Fe where the time taken
to complete degradation are 330 and 660 minutes respectively. Study also reported Ag can
degrade MB dye effectively in 85 minutes followed by Cu, Mn and NiFe2O4. This study
comprises the ability of metals as dopant on ZnO where it produces different reaction processes
in degrading MB and RhB dyes, they have a wide range of applications and potential in the
organic wastewater in industrial wastewater treatment.
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ABSTRACT

Hydrogen (H2) fuel is one of the potential sources of clean and renewable energy to replace the
use of fossil fuels. Photoelectrochemical (PEC) water splitting is a sustainable approach that
has been used to produce Hz. In this study, PEC process was carried out by using Pt doped
Ti0z as photoanode. Photo-deposition method was used to prepare Pt doped TiO2, while dip
coating technique was applied to immobilize Pt-TiOz onto photoanode. The characteristics of
TiO2’s coating were improved when PVP polymer was used as a binder in the formulation of
the coating. Methylene blue (MB), methyl orange (MO), rhodamine B (RhB), and malachite
green (MG) dyes were used as model pollutants or photosensitizers to measure the
photocatalytic hydrogen production of immobilized Pt-TiO2 in PEC and EC (electrochemical)
processes. The percentage weight (wt%) of Pt detected in 1% Pt-TiO2 was 0.6% observed by
FESEM-EDX, while for FTIR analysis observed the crosslinking of the PVP may occurred
after PEC process due to the loss of the Ti-O peak at 615 cm™ and the formation of a new C-N
bond peak at 1109 cm™ in Pt-TiO2 sample. In XRD, a small shoulder peak arises at 2 theta
diffraction angles of 40° for Pt-TiO2 spectra, which could prove the existence of Pt. For
photocatalytic hydrogen production, all dyes produced the difference volume of Oz and H:
gases based on their photocatalytic activity performance using both immobilized unmodified
and modified Pt doped TiO: under with and without light irradiation for 30 minutes treatment
processes. It was found that 1% Pt-TiOz exhibited higher photocatalytic hydrogen production
for all dyes in comparison to unmodified TiO2. MG was considered optimal as it has higher
photocatalytic hydrogen production compared to other dyes under PEC and EC processes, with
the production of gases at 4.3 and 3.9 mL, respectively, during 6 minutes of treatment in this
study.

Keywords: Hydrogen, photoelectrochemical, water splitting, titanium, platinum
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ABSTRACT

In the present work, bismuth iron manganese oxide (Bi2Fe2Mn2010) nanocomposite has been
identified as a promising electrode material. Sol-gel / ultrasonic assisted coprecipitation
method has been adopted for the fabrication of Bi2Fe2Mn2010 nanocomposite. The influence
of Mn content on the structural and electrochemical properties of Bi2Fe2Mn2010
nanocomposite has been investigated. The structural and morphological study was performed
using X-ray diffraction (XRD) and transmission electron microscopy (TEM) techniques. XRD
analysis confirms the formation of Bi2Fe2Mn2010 nanocomposite. TEM micrographs reveal
a change in surface morphology from a spherical shape to mixed spherical shape and rod-like
structure by increasing Mn concentration. For supercapacitor application, Bi2Fe2Mn2010
nanocomposite was used as an electrode material. Cyclic voltammetry (CV) and galvanostatic
charge/discharge (GCD) techniques were used to examine the electrochemical properties of
electrodes. Both CV and GCD measurements reveals that Bi2Fe2Mn2010 nanocomposite
possesses battery like features. The Bi2Fe2Mn20O10 nanocomposite with 30 % Mn shows an
exceptional specific capacitance and energy density value of 664 F g! and 18 Wh kg'!,
respectively, at 0.35 A g -1 in 6M KOH as an electrolyte. The nanocomposite shows an
excellent cyclic stability with 91 % retention of the specific capacitance for consecutive 1000
charge/discharge cycles. It proves to be an electrode material as compared to frequently used
Bi203 and Bi203-based composite materials.

Keywords: Nanocomposite; Electrochemical properties, Specific capacitance; Super
capacitors; Energy Storage
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ABSTRACT

Photocatalytic reaction has emerged as a promising approach for efficient and sustainable
wastewater treatment. In this study, we investigated the photocatalytic activity and stability of
Ti02/ZnO catalyst for phenol degradation under visible light irradiation. The TiO2/ZnO
catalyst was synthesized via a simple combination method of microwave-electrolysis, and its
structural and morphological properties were characterized using X-ray diffraction (XRD) and
filed emission scanning electron microscopy (FESEM). The catalyst had a mixed-phase
structure, which led to improved visible light-driven performance. The photocatalytic activity
of Ti02/Zn0 catalyst was evaluated by monitoring the degradation of phenol under visible light
irradiation. The results revealed a significant enhancement in the photocatalytic performance
compared to pure TiO2 or ZnO. The presence of ZnO facilitated the generation of electron-hole
pairs and suppressed their recombination, leading to improved photocatalytic efficiency. The
stability of the prepared catalyst was assessed through multiple reaction cycles. The catalyst
demonstrated excellent stability with negligible loss in its photocatalytic activity over five
consecutive cycles, indicating its robustness and potential for practical applications. In
conclusion, the TiO2/ZnO catalyst exhibited remarkable photocatalytic activity and stability;
as well the synergistic effect of TiO2 and ZnO in the catalyst composition significantly
enhanced the visible light absorption and photocatalytic performance. These findings
contribute to the development of efficient and sustainable photocatalysts for the removal of
phenolic compounds from wastewater, offering a promising solution for environmental
remediation.
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ABSTRACT

Researchers are increasingly interested in porous aluminium (Al), particularly in applications
requiring light weight, high strength, and energy absorption capability. In this study, porous Al
composites were developed via powder metallurgy technique using polymethylmethacrylate
(PMMA) as a space holder and different diamond particle (4, 6, 8, and 10) weight percentages
(wt.%). Further, the influence of different diamond content on porosities, sintered densities,
microstructure, and compressive behaviors were studied. According to the findings, the porous
structure of porous Al composites successfully replicates the shape and size of
PMMA particles and was uniformly distributed with less micro-pores and crack
formation. Especially the composite containing 4wt.% of diamond particles resulting in
higher value of plateau stress and an energy absorption capacity of 30 MPA and 2.25 MJ/m?
respectively among all compositions.

Keywords: Porous Aluminium Composite, Diamond, Polymethylmethacrylate, Space
Holder Technique, Energy Absorption Capacity

38



5™ International Sciences, Technology, and Engineering Conference-
Global Advanced Materials & Surfaces 2023, 237-25™ August 2023

Characterisation of recycled HDPE/LDPE Blends

Norazura Ibrahim*, Ahmad Faiza Mohd, Mohd Igbal Misnon and Mona Rita Othman'

'Faculty of Applied Sciences, Universiti Teknologi MARA (UiTM), 40450 Shah Alam, Selangor, Malaysia

*Corresponding authors: noraz371@uitm.edu.my

ABSTRACT

Competitiveness of pipe manufacturer in Malaysia depends on the quality and price they
offered in the open market. Thus, usage of a recycled thermoplastic as a raw material has been
a popular option for manufacturers in reducing their cost. In this study, the recycled high
density polyethylene (HDPE) and recycled low density polyethylene (LDPE) as post-processed
plastic wastes were modified with blending process to improve the properties of those plastic
wastes. The recycled HDPE and recycled LDPE in various ratio as referred to (LDPE/fHDPE
blends were prepared by co-twin screw extruder. Characterization tests including tensile,
impact, toughness as well as hardness have been performed in order to understand the behavior
of these blends. However, the properties are lower than those of virgin pipe grade polyethylene.
To overcome this problem, an additive that could entangle between breakages or branched
polymer chain was introduced during extrusion. Additive plays its function to diffuse and
associate the flaw of the recycled polymer chain and this contributed to the more significant
tensile properties. By introducing additives, the mechanical properties improve and approach
those of virgin pipe grade polyethylene. The success of this project will enhance polymer pipe’s
properties where a new formulated pipe is comparatively cheaper and stronger for a faster and
safer installation process than the existing ones.

Keywords: High density polyethylene, Low density polyethylene, Recycling, Polymer blend,
Mechanical properties
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ABSTRACT

Smoke bombs are predominantly used for a variety of purposes, such as signaling, crowd
control, special effects in movies and stage productions, and military training exercises. A
smoke bomb is a device that releases a thick cloud of smoke when ignited. The main
characteristic of a smoke bomb includes smoke output which is the amount and density of
smoke generated by a smoke bomb depend on the type of material used to create the smoke.
Smoke bombs can produce different colors of smoke, such as white, black, blue, red, and green.
The duration of smoke emission varies depending on the size of the smoke bomb and the type
of material used to create the smoke. Smoke bombs can last anywhere from a few seconds to
several minutes. In this study, the characteristics off less toxic colour smoke bomb was
observed. The future development in smoke bomb have been discussed and highlighted for
further improvement in terms of safety, reliability and performance of the smoke bomb for
military technologies.

Keywords: Pyrotechnic, Smoke bomb, Military application, Organic dye
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ABSTRACT

Surface functionalization is a process required for an active sensing region of a sensor to detect
the target of interest. By understanding the surface behavior, a highly selective and sensitive
sensor can be developed for sensing purposes. III-V materials are one of the advanced materials
that preferred to be an alternative to the traditional sensing material as it possessed excellent
physical and chemical characteristics. Here, surface study was carried out on the uppermost
layer of an Alumiuum Gallium Nitride/ Gallium Nitride (AlGaN/GaN) samples. This
uppermost surface has undergone the hydroxylation process. For the surface study, the Field
Emission Scanning Electron Microscopy (FESEM) and Energy Dispersive Spectrometer
(EDS). From the analysis, the samples with ultra-violet (UV) light treatment show the absence
of the oxygen element in comparison to the surface without the UV treatment. It is suggested
the method of hydroxylation plays a role on the uppermost surface and the understanding of it
helps in the further development of the sensing area.

Keywords: GaN, surface behavior, hydroxylation
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ABSTRACT

The growing environmental concerns have led to intensive investigations on the corrosion
behavior of metals and alloys in tropical seawater. The main aim of this study is to investigate
the effect of sodium benzoate concentration on the corrosion of zinc (Zn) in seawater. The
corrosion rate was determined from the weight loss measurement against immersion time.
According to the finding, weight loss increases with immersion time, which means that the
prolonged time causes more Zn to be eroded. Weight loss and corrosion rate show a slight
decrease when the Zn is immersed in the lowest sodium benzoate concentration of 10 wt%;
conversely, they increase when the concentration of sodium benzoate increases from 20 wt%
to 50 wt%. These results indicate that sodium benzoate only has a corrosion inhibitory effect
on Zn at a relatively low concentration. Also, the surface morphology as examined by a
metallurgical microscope exhibits the formation of pits and scratches on the corroded sample.

Keywords: Sodium benzoate, zinc, corrosion, weight loss, corrosion rate
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ABSTRACT

Plastics from synthetic petroleum for food packaging raised a concern in waste disposal and
food safety. Therefore, biodegradable polymers or biopolymers have emerged as a viable
alternative to non-biodegradable plastics in food packaging and preservation besides protecting
the environment. In this work, starch-chitosan films containing red cabbage extract were
prepared by casting method. The solubility, tensile strength, elongation at break and
thermogravimetric analysis (TGA) of the films were investigated. The solubility of starch-
chitosan film was 58.33%, followed by 58.88%, 59.65% and 61% for starch-chitosan films
containing 5 ml, 10 ml and 15 ml red cabbage extract, respectively. The incorporation of 15 ml
red cabbage extract into the film had increased the solubility by 4.6% due to hydrophilic
characteristic of the extract and the film matrix. The tensile strength of film containing 5 ml
red cabbage extract was higher than starch-chitosan film without red cabbage extract which are
0.533 MPa and 0.417 MPa, respectively. This was due to strong hydrogen bonding between
anthocyanin in red cabbage extract and the composite film matrix. Meanwhile, elongation at
break of the film without red cabbage extract increased from 22.2% to 30.34% with the
increasing of red cabbage extract. The increasing trend could be explained by the fact that the
compatibility between starch and chitosan was altered by anthocyanin of the red cabbage
extract. From TGA, the decomposition process of the films with and without red cabbage
extract started at 266°C until 591°C in two consecutive steps, with mass losses of 17.7% and
9.56%, respectively. Film with red cabbage extract degrades at high temperature, which may
boost thermal stability compared to film without red cabbage extract. Overall, this study
concluded that the incorporation of red cabbage extract improved the properties of starch-
chitosan film which can be employed as an alternative material in food packaging application.

Keywords: chitosan, film, red cabbage, starch, tensile strength
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ABSTRACT

Coagulation-flocculation process has been extensively used in landfill leachate treatment. The
existing inorganic coagulants show a good performance; however, byproduct produce (sludge)
is hazardous, difficult to be disposed and potentially pollute the environment back. Hence, the
usage of chemical coagulant can be replaced or reduced by combining with botanic-based
coagulant/flocculant as it is biodegradable and environmentally friendly. Application of bio-
coagulant Azadirachta indica (b-Ai) in water treatment is effectively removes pollutants;
however, comprehension research gap on the uses of b-Ai in leachate treatment is lacking and
significant for studies. Therefore, the main objective of this study is to determine the
characteristics and performance of b-A1 with the landfill leachate treatment. Based on the data
obtained, b-Ai1 recorded optimum removal 76.8% and 48.4% of suspended solid and chemical
oxygen demand (COD), respectively, at raw pH of sample 8 and dosage 10 g. According to
Zeta Potential test, the surface charge for b-Ai is -10.9 mV and it was classified as anionic
group which more appropriate to assist as bio-flocculant.

Keywords: bio-coagulant, Azadirachta indica, landfill leachate treatment, coagulation
flocculation
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ABSTRACT

Hydrophobic 2D phenylethylammonium (PEA™) doping alters the crystal growth orientation
and improves the connectivity of the perovskite crystal grains. Nevertheless, solely PEA™ in
the perovskite lattice cannot fully passivate the recombination sites due to Sn vacancies,
leading to low power conversion efficiency for an Sn-based solar cell (3.86%). When an
optimum amount of Ge was added, we noticed that the power conversion efficiency of the Ge-
doped perovskite solar cell was substantially improved, which could be due to the defects
passivation by Ge that reduces current leakage and recombination sites at the surfaces and grain
boundaries. FESEM images have verified the defects passivation effect of Ge with the
fulfillment of Ge ions on the pinholes and grain boundaries. Opposing, the morphology of the
film without Ge was observable with pinholes. The addition of a considerable amount of Ge
enhances charge transportation, as proven through electrochemical measurements. Opposing
the Ge-free device, the Ge-based solar cells exhibited larger charge recombination resistance,
improved carrier dynamics, and prolonged decay time, indicating remarkable suppression of
interfacial charge recombination sites credited to Ge passivation, thus giving rise to a power
conversion efficiency of 7.45%. In addition, the formation of a thin GeO; layer to prevent
moisture ingress has enhanced the stability of the Ge-doped solar cell. This work provides deep
intuition into the trap landscape, which is vital for the performance enhancement of lead-free
perovskite solar cells.

Keywords: Ge-doped solar cell; power conversion efficiency, charge dynamics, defect states;
stability;
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ABSTRACT

A high-performing inverted perovskite solar cell (PSC) always relies on the hole transporting
layer (HTL) quality and its interfaces. This work investigates the impact of La incorporation
within the NiOy matrix for defects passivation, thus leading to high charge extraction ability
and stability without compromising its power conversion efficiency. In the presence of La, the
La—NiO; quality is clearly improved; without the formation of pinholes. In addition, the
inclusion of La alters the energy band alignment; consequently, enhancing the hole
transportation and widening the Voc (>1 V), as compared to the pristine NiO,. The beneficial
effect of La was further revealed through the photoluminescence measurement, in which trap
states are passivated by La. More importantly, the perovskite solar cell, with La—NiOx as the
HTL, exhibits 21 % enhancement in efficiency and a remarkable stability that is greater than
that of pristine NiOx. This also unlocks an opportunity for commercialization.

Keywords: Inverted solar cell; lanthanum; hole transporting layer; power conversion
efficiency; stability
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ABSTRACT

Landfill soil liner is an essential component, designed as a barrier between waste and
groundwater for the environment. Improper soil liner design and weak soil properties can cause
a leak, thus, resulting in leachate infiltration into the environment on long-term exposure that
may be risky for human health. Compression of soil is vital to enhance the soil strength,
improve bearing capacity, and soil stiffness of chemically modified soils or in-situ (natural).
This paper aims to investigate the effect of the water content in geopolymer affecting the soil
mechanical strength of compacted residual soil constructed according to existing standards.
Residual soil was mixed with 5, 10, 15, and 20% of geopolymer by weight. The test carried
out was divided into physical properties and compaction of residual soil, mix with geopolymer.
Mixture samples were tested using a standard proctor and samples were compact at dry, wet,
and optimum moisture content ranging from -2 and +2 of the optimum moisture content. The
result shows the addition of geopolymer as an additive in residual soil has significantly given
positive results on maximum dry density due to alteration in geopolymerization. The increases
in geopolymer content at 15% are associated with a decrease in water content, leading to a
significant increase in soil mechanical strength (maximum dry density) thus giving positive
soil strength.

Keywords: Geopolymer, soil liner, soil compaction, maximum dry density

47



5™ International Sciences, Technology, and Engineering Conference-
Global Advanced Materials & Surfaces 2023, 237-25™ August 2023

Couroupita Guianensis Fruit as Electrode Material for Electric
Double Layer Capacitor (EDLC)

Nurul Jannah Abdul Rahman', Mohd Ruzaleh Nurdik'*, Nor Faranaz Shamin Nor
Azmi' and Ajis Lepit!

'Faculty of Applied Sciences, Universiti Teknologi MARA (UiTM) Sabah Branch, Locked Bag 71, 88997 Kota
Kinabalu, Sabah, Malaysia

* Corresponding authors: mohdruza@uitm.edu,my

ABSTRACT

Rapid depreciation of fossil fuels has led to finding sustainable energy source. Malaysia’s
government has launched the National Biomass Strategy 2020 to develop new industries that
transform biomass into useful product such as energy storage device like supercapacitor. The
performance of supercapacitor are highly dependent on the electrode material preferably
Activated Carbon (AC) due to the surface characteristic. In this study, we examine the
Couroupita Guianensis (CG) fruit as active material in supercapacitor. As far as we know, only
two reported study of AC from CG with only one for supercapacitor application but by using
its dead flower as precursor. Therefore, this will be the first study using its fruit shell waste as
precursor. AC is prepared by chemical activation at 350 °C and potassium hydroxide (KOH)
as activating agent. Symmetric AC electrodes separated by filter paper and 1M KOH as
electrolyte were fabricated. The supercapacitive performance is evaluated by using charge-
discharge circuit that has revealed a capacitance that can go up to more 20 cycles life with
specific capacitance 6.44 F/g and a specific energy density 13.7 Wh/kg. In conclusion, CG fruit
as electrode material has high potential as high-performance ideal Electric Double Layer
Capacitor (EDLC) with high life cycle.

Keywords: Couroupita Guianensis, Activated Carbon, Electrode, Supercapacitor
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ABSTRACT

The brittle properties of poly(methyl methacrylate) (PMMA) electrolyte film was due to the
interchain crosslinking that occurred between polar PMMA chains. The incorporation of ionic
liquid (IL) during free radical polymerization of MMA has been proven to improve the
brittleness of PMMA film by occupying the space between the polymer chain. Unfortunately,
the usage of IL involves high costs and present toxicity. Thus, deep eutectic solvent (DES)
which has similar properties as IL with further advantages such as being cheaper and less toxic
is seen as the best alternative to produce flexible PMMA electrolyte film. Thus, in this study,
DES with different hydroxyl positions (i.e.: Choline chloride (ChCl): 1,2-butanediol (1,2-BD),
ChCl: 1,3-butanediol (1,3-BD), ChCl: 1,4-butanediol (1,4-BD)) were incorporated during free
radical polymerization of MMA. Interestingly, it was observed that the PMMADES film
showed an improvement in its flexibility and ionic conductivity compared to the pure PMMA
film. It was also observed that the PMMADES system with the incorporation of ChCl: 1,2-
BD type of DES exhibited the highest ionic conductivity (~10® S cm™) at room temperature
compared to the other PMMADES system (~10° S c¢m™). The increment in the ionic
conductivity of the PMMADES system has been supported by its amorphous nature upon
incarceration with DES.

Keywords: Polymer electrolyte, PMMA, Deep eutectic solvent, Flexible film
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ABSTRACT

Glucose-6-Phosphate Dehydrogenase (G6PD) deficiency is a genetic disorder that mainly
affects erythrocytes. G6PD is an enzyme found especially in erythrocytes that catalyze the
oxidation of glucose-6-phosphate in glucose metabolism. Erythrocytes are one of the blood
cells that are produced in bone marrow stem cells. Previous researchers of G6PD deficiencies
are more focused on patients with the genetic disorder. Therefore, the purpose of this research
study are to optimize the effect of pH level and temperature of G6PD on the enzyme activities,
to determine the effect of G6PD deficiency on erythrocytes and to study the morphology of the
normal and G6PD deficiency erythrocytesafter irradiation with gamma radiation. As for the
methodology, dilution method is used to study the suitable parameter for the G6PD. The
enzymes G6PD is purchased while the erythrocytes obtained from G6PD patient and normal
people. Substances for example uncoated aspirin and broad beans solutions are added to the
erythrocytes in order to study the reactions occurred. The morphology of the erythrocytes is
studied by exposing erythrocytes to Cesium-137 which emit gamma radiation and after a week
the sample is observed under a Nikon Eclipse LV/UDM microscope. The result from the
irradiation can be as one of the evidence on the effect of G6PD deficiency on erythrocytes and
dangerous substances that can cause the deficiency.

Keywords: Radiation, G6PD, erythrocytes, deficiency, gamma
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ABSTRACT

Silicon dioxide (Si02) and titanium dioxide (TiO2) are often used in optical film because of
their chemical stability and were proved to be a suitable host for rare earth ions. Si02-TiO:
composite materials are expected to have a broad range of refractive indices due to the large
difference in refractive index between the two compounds. Nanostructured materials have been
extensively studied due to their optical properties. They also have a large surface area per
volume ratio and are highly porous, which may have a significant effect on its properties.
Among nanostructured materials, nanofiber have been widely studied because of its
inexpensive cost of production and simple fabrication. In this study, Er**-doped SiO>-TiO:
nanofibers were synthesized and fabricated using the sol-gel and electrospinning techniques,
correspondingly with the ratios of Si02/T10z being varied. The morphological, structural, and
optical properties of the nanofiber were studied. The FESEM results showed that fabricated
nanofibers have diameters in the range of 67 nm to 538 nm. The EDS result revealed that the
ions were homogenously distributed within the host matrix. The FTIR spectra demonstrated
that despite of the increasing content of TiO2, the main structure of the nanofiber remains the
same. The XRD results implies that all samples corresponds to the amorphous phase. Besides,
the optical transparency of all the samples demonstrated high transmittance from 88% to 93%
which were ideal for photonic application. The PL spectra exhibit strong green emission peaks
which were ascribed to 2Hii2 = *Iis2 of Er’" transitions under the excitation wavelength of
350 nm.

Keywords: Rare earth, nanofiber, photoluminescence, optical materials
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ABSTRACT

The emergence of antibiotic compounds in the hydrosphere has arises a lot of environmental
concerns recently. Among them, tetracycline hydrochloride (TC-HCI) was reported to be
frequently detected in the water matrix, exposing human and other terrestrial lives to unparallel
impacts. To date, the photocatalysis approach has aroused as an excellent method for removing
various water pollutants. In addition, several semiconductor materials such as TiOz, Fe20s3,
CuO and Bi203 have been investigated in photocatalytic studies. Among them, bismuth oxide
(B1203) has demonstrated outstanding potential for eliminating water pollutants which can be
attributed to its remarkable photocatalytic properties such as narrow bandgap (2.20 ¢V) and
marked photoconductivity and photoluminescence Nevertheless, its photocatalytic
performance is limited by the rapid recombination of photogenerated charges and low surface
area. In the meantime, the development of fibrous silica materials which exhibits large surface
area and high accessibility of actives sites has attained tremendous interest recently. The
fabricated fibrous silica materials not only enhanced the photocatalytic properties but also
demonstrated superior photocatalytic activity than the commercial metal oxides. Inspire by this
finding, herein reported the fabrication of fibrous silica bismuth oxide (FSB1) for photocatalytic
cleanup of TC-HCI. The FSBi catalyst was successfully synthesized via microemulsion method
which is evidenced by the SEM analysis. The FTIR analysis confirms the presence of Si-O-Bi
interaction. Moreover, the FSBi catalyst demonstrated higher efficiency towards the
degradation of TC-HCI (73.0%) compared to the commercial Bi2O3 (54.6%) and KCC-1
(13.1%), possibly due to the high surface area and low recombination of electron-hole. This
study has brought new insight into the advanced fibrous silica materials, especially FSBi for
the sustainable removal of water pollutants.

Keywords: Photocatalysis, Bismuth Oxide, Fibrous Silica, Tetracycline Hydrochloride
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ABSTRACT

An abundance of biomass material or waste derived from living plants or animal material
(organic wastes) is generated throughout many countries. It can be converted to various
chemicals due to its valuable organic compounds in biomass structure. Ethyl levulinate (EL) is
one of the biochemicals potentially derived from biomass and its derivative components.
Therefore, this work was conducted to study the catalytic ethanolysis reaction of biomass
component which is glucose to EL. The sulfonated lignin-based carbon catalyst was prepared
to catalyze the glucose ethanolysis reaction to yield EL. The sulfonated lignin-based carbon
catalysts were prepared via thermal heating of lignin at different temperatures (400 to 600 °C)
followed by sulfonation, and the characterization of selected catalyst was carried out using ion-
exchange titration, Fourier transform infrared spectroscopy (FTIR), scanning electron
microscopy (SEM), energy dispersive X-ray (EDX), nitrogen sorption analysis, and
thermalgravimetric analysis (TGA). The various carbon catalysts prepared were screened for
glucose ethanolysis reaction and selected based on the high EL yield obtained. Based on the
results, a high surface area of the catalyst was obtained with good surface chemistry for the
conversion of glucose to EL. The screening result shows that the sulfonated carbon catalyst
obtained from carbon precursor prepared at 450 °C provides a high EL yield of 22.54 mol% as
compared to other carbon catalysts. This result shows the potential of sulfonated lignin-based
carbon as a solid acid catalyst for glucose ethanolysis reaction. Further reaction study is
required to obtain optimum EL yield through the glucose ethanolysis reaction catalyzed by
sulfonated lignin-based carbon catalyst.

Keywords: Lignin, Carbon, Catalyst, Ethyl levulinate, Glucose
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ABSTRACT

Decontamination of surfaces contaminated by hazardous chemicals or agents is critical in
various fields, including healthcare, industrial, and military operations. Organophosphates
(OPs) are toxic chemicals that are used in large quantities, and have been recorded that they
are threats to human and the environment. When these compounds are released into the
environment, besides through an inhaling or/and ingesting processes, they can enter our body
through skin penetration. The OPs in the blood deactivate acetylcholinesterase to hydrolyse
acetylcholine causing organophosphate poisonings with symptoms of such as sweating,
salivation, diarrhea, muscle tremors and if not treated promptly it can worsen to cause loss of
lives. Therefore, at early stage of exposure to OPs, immediate and effective decontamination
step is crucial to prevent the OPs from further absorbing into the skin. Traditionally, soap is a
common cleaning agent used for decontamination but it only washes away and/or dilute the
chemicals but not adequately deactivate and/or destroy them. It is expected that soap
decontamination efficacy can be improved by incorporating an oxime, 2-pyridine aldoxime
methiodide (2-PAM) as it forms complexes with OPs which later can be degraded into non-
toxic products. In this report, we describe a procedure to synthesize 2-PAM incorporated solid
soap and its physicochemical properties related its use as decontaminant. Fourier transform
infrared (FTIR) spectroscopy and other parameters including pH analysis, moisture content,
foaming ability were used to characterize the soap. The results show that the incorporation of
2-PAM in the soap does not alter its physicochemical properties. This study provides valuable
insights into the use of 2-PAM-incorporated solid soap as an effective decontamination agent
and lays the foundation for further studies on its practical applications.

Keywords: Decontamination, organophosphate, solid soap, oxime.
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ABSTRACT

This research focuses on the fresh and hardened properties of self-compacting concrete (SCC)
containing eggshell powder as a partial replacement for cement exposed to elevated
temperatures. Concrete materials are utilized extensively in the building and construction
industries. Ordinary Portland cement (OPC), one of the basic materials, is often expensive and
emits carbon dioxide (COz) during production. One tonne of cement produces approximately
900 kg of CO» greenhouse gases. Approximately 5-7% of the total volume of emissions from
cement factories are emitted into the environment. As a consequence, the cement industry is
being encouraged to reduce and partially replace cement production with supplementary
cementitious materials (SCMs) due to social and environmental concerns. Because eggshell
contains a calcium component, it has become one of the conceivable alternatives for
cementitious material. This effort is primarily motivated by landfill site restrictions and a desire
to reduce the warming effect. The present study examines the fresh and hardened properties of
SCC incorporating eggshell powder exposed to elevated temperatures via experimental
assessment. The laboratory tests were carried out on specimens with 5%, 10%, 15%, 20% and
25% eggshell substitution to the weight of cement and then compared to control specimens.
Slump flow, T500, L-box, and sieve segregation tests were used to evaluate the fresh properties
of the mixture. To assess the hardened properties, compressive strength, split tensile strength,
and flexural strength tests were performed. The concrete's strength was tested after 7 and 28
days of curing. The cubes (100 x 100 x 100 mm) and cylindrical specimens (50 mm x 100 mm)
were heated to 100°C, 200°C, and 300°C, respectively. The mode of failure of the test’s
specimens exposed to elevated temperatures was also observed. The results of the experiments
demonstrated that all SCC mixtures incorporating eggshells met the EFNARC standards for
fresh properties. The compressive strength, splitting tensile strength, and flexural strength of
all specimens decrease with increasing temperature. The majority of SCC cube specimens had
vertical cracks at the edges and a noticeable horizontal crack pattern was found at the centre of
all cylindrical specimens.

Keywords: Se/-compacting concrete, eggshell powder, fresh properties, hardened properties,
failure mode
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ABSTRACT

Organophosphate compounds (OPCs) are a class of chemicals containing phosphate
derivatives, which are widely used in agriculture industries as pesticides to increase crop yields
due to their high insecticidal toxicity. However, the use of pesticides is a global concern as it
can cause organophosphate poisonings which occur due to accidental, occupational or
intentional exposures. Decontamination is an important step to remove these chemicals from
the contaminated surfaces to prevent them from being absorbed into the body. Although
washing with soap solutions can effectively remove traces of chemicals from surfaces, it does
not effectively convert or neutralize them into innocuous compounds. Oximes are a class of
nucleophiles, which rapidly react with various substrates such as carboxylic, phosphoric, and
sulfonic acid esters and degrade OPCs to produce less toxic compounds. In this report, we
describe a procedure to synthesize oxime incorporated palm oil-based liquid soaps with an
oxime concentration in the range of 0.05-1% and the results of characterization to determine
their capacity to degrade the OPCs into non-toxic compounds which eventually safe to be
disposed of. The synthesized liquid soaps are stable and their pHs of 10-11 are within the
acceptable range for the cleaning purposes. Upon reacting it with Methyl Parathion (MP), the
selected OPC for the study, the absorbance peak of MP at 290 nm of the UV-Visible spectrum
decreases and simultaneously, a new peak at 300-400 appears, indicating degradation of MP
and the formation a new product, respectively. The results preliminary study indicate that the
oximes incorporated palm oil-based liquid soaps are capable to be used as OPCs
decontaminant.

Keywords: Decontamination, Liquid Soap, Organophosphate, Oxime
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ABSTRACT

Electrowetting-on-dielectric (EWOD) is the most widely-used mechanism in digital
microfluidics technology due to its versatility and simple architecture. EWOD-based device
has the potential to be used as a portable and low-cost platform for rapid point-of-care testing.
However, there is one set back to its wide adoption which is the high fabrication cost of the
chip. The actuating surface for the liquid droplet motion on the chip is usually made from
expensive hydrophobic materials such as Cytop® and Teflon AF™. Therefore, this study
presents the investigation on the potential of using three types of low-cost hydrophobic
materials as the alternative to the conventional materials. The contact angles of deionized (DI)
water droplet with applied voltage on substrates coated with these commercial hydrophobic
materials were measured. The samples were prepared using three different deposition methods,
namely spin coating, dip-coating and spraying. Surface characterisation (e.g., roughness and
thickness) and the tilt angle required to slide liquid droplets on the surface were also
investigated. For each deposition method, two types of sample were prepared: one-layer and
two-layer samples. From the preliminary results, we discovered that all types of samples except
one produced a high initial contact angle of more than 100°. Most of the materials have a better
performance in the two-layer sample compared to the one-layer sample. This promising
findings suggests the potential of using low-cost materials as the hydrophobic component in
EWOD mechanism.

Keywords: Electrowetting-On-Dielectric (EWOD), low-cost hydrophobic, contact angle.
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ABSTRACT

Iodine is a trace element which needed in human being since it play vital role for metabolism
rate. The iodine will be adsorbs by thyroid gland in order to secrete hormone for controlling
metabolism. lodine is volatile as it readily sublimes at high temperatures. Thus, it is important
to keep iodine at suitable temperature and also important for the consumers to take a sufficient
amount of iodine in our daily meals. Therefore, the objectives of this research are to verify the
temperature and pH properties of iodine, to investigate the effect of radiation on iodized salt
and also to evaluate the suitability amount of 1odine uptake by human thyroid. This research
involved the titration method. The amount of thiosulfate used in the titration is proportional to
the amount of iodine in the salt. The absorption peak and functional group present in salt
solution is analysed using UV-Visible spectroscopy and FTIR spectroscopy. The iodized salt
is radiate with Cs-137 to analyse its composition using FESEM-EDX. Concentration of iodine
resulted from titration is converted into parts per million, ppm to determine the iodization level
in the salt that approved by World Health Organization, WHO and the suitable amount of
iodine uptake for healthy thyroid. From this study, the iodine content is low at high temperature
and in acidic condition. The UV and infrared absorption in salt sample solution had shown its
peak value and the functional group present in the sample. The non-irradiated and irradiated
iodized salts had shown their elemental composition using FESEM with EDX. Also, the iodine
concentration in iodized salt and its suitability of iodine consumption in human followed the
iodization level by WHO.

Keywords: Irradiated, detergent, BSA, emulsion, albumin
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ABSTRACT

The desulfurization process of high-sulfur coal from Jambi Province, Indonesia was
investigated using peroxyacetic acid (PAA) as mild oxidising agent by ultrasonic wave. This
study reports the utilization of a mixture of acetic acid and 6% hydrogen peroxide (CH;COOH:
H>COOH) under sonication to extract organic sulfur from coal. The ultrasonic shockwave
separates sulfur from the coal's macromolecular structure by breaking the chemical connections
that hold sulfur to coal. The optimum concentration, temperature, and processing time for the coal
desulfurization process as were determined using the Central Composite Design-Response Surface
Methodology (CCD-RSM) to overcome the traditional methods that make finding the optimal
standard difficult and time-consuming, and sonicating coal at 30 °C for 30 minutes with 70:30
(CH3COOH: H.COOH) was found to be the ideal parameter. Results shows that all inorganic
and some of the organic sulfur could be removed from the coal using mild conditions without
severely affecting the coal microstructure as observed in the FESEM-EDX. The changes to the
thiophene and organic sulfate FTIR peaks may serve as a preliminary measure of the
effectiveness of PAA in coal desulfurization. XRD analysis results indicated that the pyrite and
some of organic sulfur could be removed after ultrasonic treatment. To clarify its chemical
effect, the production regularities of hydroxyl radical under ultrasonic field was determined
using the iodine release method. Experimental results also showed that the production rule of
hydroxyl radical was consistent with the desulfurization rate. These findings confirmed that
the synergistic action of physical and chemical effects of the ultrasonic played an important
role in this desulfurization process, which could serve as a reference for further optimizing the
coal desulfurization process.

Keywords: Coal Desulfurization, Peroxyacetic Acid, Sulfur, Ultrasonics, Response Surface
Methodology
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ABSTRACT

The effective removal of organic pollutants from water sources is a critical challenge faced by
environmental researchers. Photocatalytic degradation has emerged as a promising technique
for pollutant removal, utilizing catalysts that harness solar energy to initiate oxidation
reactions. In this study, we investigated the photocatalytic efficiency of magnetic beads catalyst
for the removal of organic pollutants from water. The in-situ co-precipitation approach was
used to synthesise the magnetic beads catalyst, and were further examined using FTIR, XRD,
FESEM, BET, and UV-vis DRS. The efficiency of the magnetic beads catalyst was assessed
by monitoring the degradation rate of the pollutant under visible light irradiation. The influence
of pH, reaction time, catalyst dosage, and initial pollutant concentration on the degradation
efficiency was investigated. The results demonstrated that the magnetic beads catalyst
exhibited excellent photocatalytic performance in organic pollutant degradation. The magnetic
beads catalyst showed good stability and reusability, making them suitable for continuous
pollutant removal applications. The catalyst retained their photocatalytic activity even after
multiple reaction cycles, highlighting their potential for practical implementation. In
conclusion, this study demonstrates the effectiveness of magnetic beads catalyst for
photocatalytic degradation of organic pollutant. The findings contribute to the development of
efficient and sustainable water treatment technologies, offering a promising approach to
mitigate the harmful effects of organic pollutants on ecosystems and human health. Future
research should focus on optimizing the catalyst design and exploring their application in real-
world scenarios to enhance their practicality and overall environmental impact.

Keywords: Photocatalytic degradation, Magnetic beads, Organic pollutant, Light
irradiation, Water treatment
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