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Preface 
 
 
The rapid development of modern production is accompanied by an increasing demand for 

advanced materials that can meet the challenges of sustainability, energy efficiency, and 
environmental preservation. This special edition delves into critical areas where material science 
plays a pivotal role in addressing these global issues.  

The first chapter explores the innovative materials that are transforming the energy sector, 
from enhancing battery performance to advancing solar cell technologies. It highlights cutting-edge 
research that pushes the boundaries of efficiency, storage capacity, and longevity in energy storage 
and energy conversion devices.  

The next chapter covers the wide array of materials designed for specific applications, 
emphasizing their role in modern technologies and how their unique properties contribute to 
breakthroughs in fields such as electronics, biotechnology, etc. 

The last third chapter addresses one of the most pressing and global concerns — water scarcity 
and its contamination. This section investigates the development of materials and technologies 
designed to purify, conserve, and manage water resources more effectively. 

Together, these articles provide a comprehensive overview of how material innovations are 
driving technological progress in key areas critical to a sustainable future. We hope that this edition 
will serve as both a resource and inspiration for researchers, engineers, and students striving to push 
the frontiers of material science for the betterment of society. 
 



Table of Contents

Preface

Chapter 1: Materials for Energy Storage and Energy Conversion
Devices

Enhanced Cyclic Performance of Lithium-Ion Battery Based on Anthraquinone/SBA-15
Composite Cathode Prepared via Ultra-Sonication
W.H. Liu, A. Bolag, Y.C. Sun and T.N. Bao 3

Effect of Rare Earth Ion Doping on the Performance of Lithium-Rich Cathode Materials
for Lithium-Ion Batteries
H. Wu, W. Li, X.T. Wang, B. Liao, O. Tegus and S.Q. Bator 11

The Effect of Mono-Halogenation on the Performance of Anthraquinone Cathode in
Lithium-Ion Batteries
X. Hong, A. Bolag, W.H. Liu and T.N. Bao 25

The Effect of Ethanol Treatment of PEDOT:PSS Hole Transport Layer on the Performance
of P3HT: PCBM-Based Solar Cells
H. Alata, H. Lian, J. Ning, A. Bolag, N. Gerile and O. Tegus 33

Rice Straw-Derived Biochar Electrode for Sustainable Energy Storage Applications
W.O. Makinde, M.A. Hassan, G. Guan and A.S.G. Khalil 39

Chapter 2: Functional Materials

Carbon Footprint in Bovine Fat Biodiesel Synthesis - Comparison Using Methanol or
Ethanol
M. Córdova, O. Cabrera, O. Ruíz and E. Barreno-Avila 49

Performance Assessment of Basic Oxygen Furnace Slag (BOFS) as an Ice-Melting Abrasive
Material
S. Sandybay, I. Orynbassarov, C.S. Shon, D. Zhang and J.R. Kim 57

Experimental Study of Damage Energy on the Bow of a Vessel with Second-Generation
Viscoelastic Layers for the Galápagos Islands
P. Townsend, J.J. Zamora-Zamora, W.G. Arias Pilco and J.C. Suárez-Bermejo 65

Optimizing Lasing Parameters for Fabricating an Efficient Flexible Electrothermal Heater
Based on Laser-Induced Graphene
G. Nkamuhebwa, A.A. El-Moneim, H.A. Ali Hassan, T. Tsuchiya and M.A. Hassan 73

Chapter 3: Materials and Technologies for Water and Wastewater
Treatment

Structure and Magnetic Properties of Fe3O4/C Composites Synthesized from Wheat Straw
I. Bordun, M. Malovanyy, N. Nahurskyi, A. Borysiuk and E. Szymczykiewicz 83

Qualities of Regenerated Mixtures of Adsorbents
M. Malovanyy, H. Sakalova, T. Vasylinych, N. Beznosiuk and G. Krusir 93

Study of the Ion-Exchange Capacity of Clinoptilolite for Copper Ions under Ideal
Displacement Conditions in the Dynamic Mode
M. Malovanyy, Z. Odnorih, I. Tymchuk and W. Lutek 101

CTAB-Si Nanoparticles Derived from Rice Husk Ash for Nitrate Ions Removal in Simulated
Wastewater
M.R.D. Danico, R.V. Maulion, A. Llanes, L.C.B. Llave and B.M. Magwari 109



CHAPTER 1:

Materials for Energy Storage and Energy 
Conversion Devices


	Functional Materials and Materials for Energy Storage and Energy Conversion Devices
	Preface
	Table of Contents
	Chapter 1: Materials for Energy Storage and Energy Conversion Devices
	Enhanced Cyclic Performance of Lithium-Ion Battery Based on Anthraquinone/SBA-15 Composite Cathode Prepared via Ultra-Sonication
	Effect of Rare Earth Ion Doping on the Performance of Lithium-Rich Cathode Materials for Lithium-Ion Batteries
	The Effect of Mono-Halogenation on the Performance of Anthraquinone Cathode in Lithium-Ion Batteries
	The Effect of Ethanol Treatment of PEDOT:PSS Hole Transport Layer on the Performance of P3HT: PCBM-Based Solar Cells
	Rice Straw-Derived Biochar Electrode for Sustainable Energy Storage Applications
	Chapter 2: Functional Materials
	Carbon Footprint in Bovine Fat Biodiesel Synthesis - Comparison Using Methanol or Ethanol
	Performance Assessment of Basic Oxygen Furnace Slag (BOFS) as an Ice-Melting Abrasive Material
	Experimental Study of Damage Energy on the Bow of a Vessel with Second-Generation Viscoelastic Layers for the Galápagos Islands
	Optimizing Lasing Parameters for Fabricating an Efficient Flexible Electrothermal Heater Based on Laser-Induced Graphene
	Chapter 3: Materials and Technologies for Water and Wastewater Treatment
	Structure and Magnetic Properties of Fe3O4/C Composites Synthesized from Wheat Straw
	Qualities of Regenerated Mixtures of Adsorbents
	Study of the Ion-Exchange Capacity of Clinoptilolite for Copper Ions under Ideal Displacement Conditions in the Dynamic Mode
	CTAB-Si Nanoparticles Derived from Rice Husk Ash for Nitrate Ions Removal in Simulated Wastewater
	Keyword Index
	Author Index


