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PREFACE 

fu the global pursuit of a sustainable future, this book serves as a timely 

academic contribution addressing the multi-faceted challenges of achieving 

net zero emissions by 2050. The book brings together a diverse group of 

researchers to present insights into novel technologies and emerging trends 

in carbon capture, renewable energy, biomass utilization, and sustainable 

materials. These chapters aim to advance our understanding of 

environmental technologies and promote interdisciplinary collaboration 

across chemical, environmental, and energy engineering. 

The impetus for compiling this work emerged from the urgent need for 

research-based solutions to climate change, especially in the Southeast Asian 

region where industrial growth and environmental responsibility must 

coexist. This volume is tailored for academics, researchers, and industry 

professionals seeking practical, scalable innovations that align with global 

sustainability goals. 

This book is intended for a broad but specialized readership working 

at the intersection of sustainability, engineering, and climate action. It 

will be particularly valuable to academics and researchers in chemical 

engineering, environmental engineering, materials science, and energy 

systems who are exploring emerging technologies for decarbonization. 

Graduate students conducting research on carbon capture, biomass 

utilization, sustainable materials, or environmental policy will find the 

chapters especially useful as foundational references and as sources of 

methodological insight. 

We express our sincere gratitude to the contributing authors for their 

dedication, commitment, and scholarly contributions, as well as to the 

editorial team for their meticulous efforts in ensuring the scientific rigor, 

clarity, and coherence of this publication. The book is structured across 

eight chapters, each presenting a standalone study that encapsulates 

distinct aspects of sustainability research-From innovative materials 



x Preface 

and carbon capture technologies to energy system optimisation and 

policy perspectives. Yet, when read collectively, these chapters form a 

cohesive and integrated narrative that reflects the broader vision of 

energy transition and sustainable development. Readers are encouraged 

to approach the book according to their specific research interests or to 

engage with it as a whole for a more comprehensive understanding of 

the interconnected pathways towards a low-carbon future. 

As editors with backgrounds in sustainable process engineering and 

environmental management, we hope this book inspires meaningful 

application and further research. Let this work serve not only as a repository 

of knowledge but also as a catalyst for change. 

Norazana lbrahhn 

Asiah Nusaibah Masri 

Universiti Teknologi Malaysia 

2025 
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