




www.penerbit.utm.my
2025



First Edition 2025 
© AISHAH ROSLI & MUHAMMAD ABBAS AHMAD ZAINI 2025 

Hak cipta terpelihara. Tiada dibenarkan mengeluar ulang mana-mana bahagian artikel, ilustrasi, 
dan isi kandungan buku ini dalam apa juga bentuk dan cara apa jua sama ada dengan cara 
elektronik, fotokopi, mekanikal, atau cara lain sebelum mendapat izin bertulis daripada 
Timbalan Naib Canselor (Penyelidikan & Inovasi), Universiti Teknologi Malaysia, 81310 UTM 
Johor Bahru, Johor Darul Ta’zim, Malaysia. Perundingan tertakluk kepada perkiraan royalti 
atau honorarium. 

All rights reserved. No part of this publication may be reproduced or transmitted in any form 
or by any means, electronic or mechanical including photocopying, recording, or any 
information storage and retrieval system, without permission in writing from Deputy Vice-
Chancellor (Research & Innovation), Universiti Teknologi Malaysia, 81310 UTM Johor Bahru, 
Johor Darul Ta'zim, Malaysia. Negotiation is subject to royalty or honorarium estimation. 

 
Editor/Editors: AISHAH ROSLI & MUHAMMAD ABBAS AHMAD ZAINI  
Editor Penyelaras/Acquisition Editor: RASYIQAH ABDUL RANI 
Pereka Kulit /Cover Designer: NUR’ ATIQAH ARSHAD 
 
 
Diatur huruf oleh /Typeset by: 
AISHAH ROSLI & MUHAMMAD ABBAS AHMAD ZAINI 
Faculty of Chemical & Energy Engineering 
UNIVERSITI TEKNOLOGI MALAYSIA 
81310 UTM Johor Bahru, 
Johor Darul Ta’zim, MALAYSIA81310 UTM JOHOR BAHRU 
 
 

Diterbitkan di Malaysia oleh/ 
Published in Malaysia by: 
PENERBIT UTM PRESS 
UNIVERSITI TEKNOLOGI MALAYSIA 
81310 UTM Johor Bahru, 
Johor Darul Ta'zim, MALAYSIA 
(Ahli Majlis Penerbitan Ilmiah Malaysia (MAPIM) dan 
Persatuan Penerbit Buku Malaysia (MABOPA)  
no. keahlian 9101) 

Dicetak di Malaysia oleh/ 
Printed in Malaysia by: 
JASAMAX ENTERPRISE 
No.16, Jalan Kebudayaan 2, 
Taman Universiti,  
81300 Skudai,   
Johor Darul Ta’zim, 
MALAYSIA 
JASAMAX ENTERPRIS. 16, 
J 

 

 

Cataloguing-in-Publication Data 
Perpustakaan Negara Malaysia 
A catalogue record for this book is available from the  
National Library of Malaysia 
ISBN 978-983-52-2174-3 

 



 

 

CONTENTS 

Contributors  
Preface 

vii 
ix 

CHAPTER 1 POTENTIAL OF INDUSTRIAL AND 
NATURAL RESOURCES 
Aishah Rosli and Muhammad Abbas  
Ahmad Zaini 

1 

CHAPTER 2 ECO-FRIENDLY EXTRACTION OF 
MISAI KUCING  
Nicky Rahmana Putra 

19 

CHAPTER 3 HEMPEDU BUMI HYDROGEL FOR 
WOUND HEALING 
Nurizzati Mohd Daud, Noor Athirah Mohd Noh, 
and Nur Athirah Norazlin 

39 

CHAPTER 4 MAHOGANY SEED EXTRACTION 
USING SUBCRITICAL WATER 
Nurul Syaza Sarkawi, Roslina Jamaludin, 
Mohammad Lokman Hilmi, and Liza Md Salleh 

55 

CHAPTER 5 CRUDE PALM OIL EXTRACTION 
BY SUBCRITICAL WATER 
Mohd Sharizan Md Sarip, Zuhaili Idham,  
Noor Azwani Mohd Rasidek, and  
Ridwan Rachmat 

77 



vi   Contents  
 

 

CHAPTER 6 RESIN- BASED ACTIVATED 
CARBONS FOR DYE REMOVAL 
Maged Abdullah Abdo Shehari, Muhammad Abbas 
Ahmad Zaini, Shuhada Atika Idrus Saidi, and  
Noor Sabariah Mahat 

95 

CHAPTER 7 CRAYFISH SHELL BIOCHAR FOR 
DYE ADSORPTION 
Wong Poh Soon, Muhammad Abbas Ahmad 
Zaini, Aishah Rosli, and Norasikin Othman 

113 

INDEX 135 



 

 

CONTRIBUTORS 

Aishah Rosli Centre of Lipids Engineering and Applied Research, Universiti Teknologi 
Malaysia, Johor Bahru, Malaysia 

Liza Md Salleh Centre of Lipids Engineering and Applied Research, Universiti 
Teknologi Malaysia, Johor Bahru, Malaysia 

Maged Abdullah Abdo Shehari Faculty of Chemical and Energy Engineering, 
Universiti Teknologi Malaysia, Johor Bahru, Malaysia 

Mohammad Lokman Hilmi Faculty of Chemical and Energy Engineering, 
Universiti Teknologi Malaysia, Johor Bahru, Malaysia 

Mohd Sharizan Md Sarip Centre of Excellence for Frontier Materials Research, 
Universiti Malaysia Perlis, Kangar, Malaysia 

Muhammad Abbas Ahmad Zaini Centre of Lipids Engineering and Applied 
Research, Universiti Teknologi Malaysia, Johor Bahru, Malaysia 

Nicky Rahmana Putra Higher College of Technology, United Arab Emirates 
Noor Athirah Mohd Noh Faculty of Electrical Engineering, Universiti Teknologi 

Malaysia, Johor Bahru, Malaysia 
Noor Azwani Mohd Rasidek Centre of Lipids Engineering and Applied 

Research, Universiti Teknologi Malaysia, Johor Bahru, Malaysia 
Noor Sabariah Mahat Centre of Lipids Engineering and Applied Research, 

Universiti Teknologi Malaysia, Johor Bahru, Malaysia 
Norasikin Othman Faculty of Chemical and Energy Engineering, Universiti 

Teknologi Malaysia, Johor Bahru, Malaysia 
Nur Athirah Norazlin Faculty of Electrical Engineering, Universiti Teknologi 

Malaysia, Johor Bahru, Malaysia 
Nurizzati Mohd Daud Faculty of Electrical Engineering, Universiti Teknologi 

Malaysia, Johor Bahru, Malaysia 
Nurul Syaza Sarkawi Faculty of Chemical and Energy Engineering, Universiti 

Teknologi Malaysia, Johor Bahru, Malaysia 
Ridwan Rachmat National Agency for Research and Innovation (BRIN), Indonesia 



viii   Contributors 
 

 

Roslina Jamaludin Faculty of Chemical and Energy Engineering, Universiti 
Teknologi Malaysia, Johor Bahru, Malaysia 

Shuhada Atika Idrus Saidi Faculty of Chemical and Energy Engineering, 
Universiti Teknologi Malaysia, Johor Bahru, Malaysia 

Wong Poh Soon Faculty of Chemical and Energy Engineering, Universiti Teknologi 
Malaysia, Johor Bahru, Malaysia 

Zuhaili Idham Department of the Deputy Vice-Chancellor Universiti Teknologi 
Malaysia, Johor Bahru, Malaysia



 

 

PREFACE 

Valorization of  Industrial and Natural Resources aims to provide a focused yet 
comprehensive exploration of cutting-edge techniques used to convert 
agricultural residues, forestry by-products, marine resources and 
industrial discards into value-added products. From therapeutic materials 
for wound healing to nutraceuticals and environmental remediation, this 
book addresses the growing importance of separation technologies. Our 
primary goal is to present recent advances in the field while offering insight 
into the theories, mechanisms and operating conditions that influence the 
efficiency and scalability of these processes. 

The growing interest in resources valorization stems from the 
imperative to repurpose the residues and enhance the efficient 
utilization of  natural resources for sustainable development. This book 
brings together leading experts to highlight practical and theoretical 
aspects in the treatment and conversion of  available resources. Readers 
will find insights that transcend laboratory-scale methods, emphasizing 
industrial relevance and emerging applications. 

Written for researchers and professionals in biotechnology and 
environmental sciences, this book blends technical rigour with accessible 
structure. Each chapter builds on core scientific principles and explores 
a distinct application area, starting with an introductory overview. The 
organization of  content allows for flexible reading, for beginners to the 
topic or revisiting specific subjects. Let this book be a catalyst for 
discovery and meaningful impact in sustainable science. 
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Muhammad Abbas Ahmad Zaini 
Universiti Teknologi Malaysia 
2025 




