
Symposium on Industrial 
Science and Technology 

Selected peer-reviewed extended articles 
based on abstracts presented at the  

4th Symposium on Industrial Science and 
Technology (SISTEC 2022) 

Aggregated Book 

Edited by 

Gaanty Pragas Maniam, Farah Hanani Zulkifli, 
Jose Rajan and Ahmad Salihin Samsudin 



Copyright  2024 Trans Tech Publications Ltd, Switzerland 

All rights reserved. No part of the contents of this publication may be reproduced or 
transmitted in any form or by any means without the written permission of the 
publisher. 

Trans Tech Publications Ltd 
Seestrasse 24c 
CH-8806 Baech 
Switzerland 
https://www.scientific.net 

Volume 119 of  
Scientific Books Collection 
ISBN 978-3-0364-0054-9 

Full text available online at https://www.scientific.net 

Distributed worldwide by  
Trans Tech Publications Ltd  
Seestrasse 24c 
CH-8806 Baech 
Switzerland 
Phone: +41 (44) 922 10 22 
e-mail: sales@scientific.net  

Printed with permission by
Curran Associates Inc. (2024 )

Additional copies of this 
publication are available from:

Web: www.proceedings.com/74341.html 



Table of Contents 

Preface  v 

Committee  vi 
 
 
Chapter 1: Bio-Based Polymers and Composites 
Characterization of Fluoroacrylate Palm Oil Polyurethane (FPOPU) with Different 
Synthesis Methods Using Fourier-Transform Infra-Red (FTIR) 

M.I.B. Mohamad Isa, S.N.H. Binti Mustapha and R. Bin Roslan ................................................... 3 
The Effect of Fibre Content on Mechanical Properties, Water Absorption  
and Morphology of Corn Husk Fibre Reinforced HDPE/POE Biocomposites 

W.Z. Wan Mohamed, M.E. Zulkifli, T.A. Tuan Daud, R. Mohd Taib, S.A. Latif,  
A. Baharum and N.E. Zakaria ........................................................................................................ 11 

The Effect of Fiber Layer Orientation on the Properties of Hybrid Kenaf/Fiberglass 
Polyester Matrix Composite 

N.F. Adnan, N. Salim, N.H.A. Bakar, R. Bin Roslan, S.N. Sarmin,  
M.H. Mohamad Kassim and M.H. Mohamad Amini .................................................................... 19 

The Effect of Lotus Root Starch Content on the Water Barrier Properties  
and Biodegradability of Cassava Bioplastic Films 

M.I.I. Abdullah and W.Z. Wan Mohamed ..................................................................................... 27 
The Performance Study of Microstrip Patch Antenna Made of Polyurethane - Oil 
Palm Empty Fruit Bunch Composite 

S.N. binti Syed Mahmud, N.I.Z. binti Azman, N. Salim, K.Y. You and M.A. Jusoh ................... 35 
Intensify Biodegradation Process of Polylactic Acid (PLA) Waste Generated from 
3D Printing Activities 

M.N. Hamdan, A.M. Mohd Naim, N.S. Mohd Rozi, M.S. Sajab and H. Kaco ............................. 43 
 
Chapter 2: Functional Materials 
Improvement on Corrosion and Wear Resistance of Graphene-Based Coatings:  
A Review 

R. Thivagaran, M.R. Aridi, N. Salim, K.F. Chong and N.H.A. Bakar .......................................... 53 
Structural Order-Disorder Analysis of Thermally-Activated Water-Washed Kaolin 
Particles Using Fourier Transform Infrared Spectroscopy 

S.A. Shakrani, A. Ayob, M.A. bin Ab Rahim and S. Alias ........................................................... 61 
Fabrication and Characterization of Silica Nanoparticles from Beach Sand 

S. Daulay, A.H. Yuwono, A. Ismail, N. Sofyan and D. Dhaneswara ............................................ 69 
Hollow Cobalt Carbide Cubes / Reduced Graphene Oxide Nanocomposite  
via Cyanide Coordination Polymer for Supercapacitor Applications 

E.A.A. Aboelazm, C.S. Khe, M.F.A. Shukur, M.S.M. Saheed, G.A.M. Ali  
and K.F. Chong .............................................................................................................................. 75 



 Symposium on Industrial Science and Technology 
 

x 
 

Confinement of the Permittivity Enhancing Fillers in Bacterial Cellulose for 
Dielectric Elastomer Applications 

N.S. Binti Ismail, S.M.A.B.S.M. Hakhiri, S.N.H. Binti Mustapha,  
A.H.B. Bin A Razak, M.H. Bin Ab. Rahim and S. Bin Zakaria .................................................... 83 

 
Chapter 3: Materials of Nano- and Phytomedicine 
Chemical Composition of Hydrodistillation and Solvent Free Microwave Extraction 
of Essential Oils from Plectranthus amboinicus and Melaleuca cajupati Leaves  
and their Repellent Activity 

R.A. Mohd Darwis, M.I.A. Che Ros, N.F.M. Yazid and F. Che Ros ............................................ 97 
Silver Nanoparticles Biosynthesis Using White Nest-Swiftlet Extract: A Sustainable 
Pathway for Nanomedicine Applications 

N.F.I.M. Jauhari, F.H. Zulkifli, H. Abd Hamid and F.S.J. Hussain ............................................ 105 
Synthesis of Magnesium Oxide Nanoparticles for Fabric Coating and its 
Antibacterial Activities 

H.M. Yusop, W.N. Wan Ismail, N.F. Zulkifli and S.N. Tajuddin ............................................... 111 
 
Chapter 4: Biotechnologies in Food Production 
Factors Affecting Stability of Particle Size in Tocotrienol Emulsion Prepared by 
Spontaneous Emulsification 

N.K. Mustaffa and H.L.L. Nang .................................................................................................. 123 
Germination, Physiochemical, and Morphology Changes of TR10 Rice Seeds 
Irradiated to Filtered and Unfiltered Neutron 

R. Baadu, K.P. Chong, J.A. Gansau, M.R. Mohamed Zin and J. Dayou..................................... 133 
 
Chapter 5: Materials and Technologies for Pollutant Removal 
Removal of Heavy Metals from Petroleum Industry Wastewater Using Indigenous 
Microalgae Scenedesmus sp 

P. Paramasivam and G.P. Maniam ............................................................................................... 147 
Performances Study of Polyvinylidene Fluoride (PVDF)/Waste Eggshell (WES) 
Mixed-Matrix Membrane for Copper Removal 

U.S. Mohd Zubir and S.A. Rahman ............................................................................................. 153 
Preparation and Characterization of Sodium Alginate Based Composite Beads for 
Manganese Removal 

H.A. Samad, N. Kamal and S.M.A.S. Mohd Nurddin ................................................................. 161 
Carbon Dioxide (CO2) Capture and Utilization Targeting 

N.H. binti Mudzarol and W.N.R. binti Mohd Nawi .................................................................... 169 
 
Chapter 6: Renewable Energy Sources 
A Vehicle Fleet Study to Investigate the Effect of B20 and B10 Usage on Engine Oil 
Degradation 

D.J. Thaddeus, N. Jalil, H.L.L. Nang and N.H. Kiat ................................................................... 177 
Silica Based Material as a Potential Adsorbent in Reducing Sterol Glucoside Level 
in Palm Oil Biodiesel 

M.N.F. Abd Malek and G.P. Maniam .......................................................................................... 187 



 xi 
 

Scientific Books Collection Vol. 119 
 

The Potential of Renewable Energy to Replace Diesel Power Plants in Supporting 
Energy Transition in Indonesia 

A. Sugiyono, B. Wirjodirdjo and E. Hilmawan ........................................................................... 197 
Slagging Fouling Prediction of Wood Waste Blending as Co-Firing Fuel  
for Northern Java Power Plant 

H.P. Putra, S. Suyatno, H. Ghazidin, I.B. Novendianto, N. Cahyo, J. Fauzie  
and H. Hariana ............................................................................................................................. 207 
 
 

Keyword Index ............................................................................................................................... 215 
Author Index .................................................................................................................................. 217 


