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PREFACE

This book was written with the vision of contributing practical,
research-driven insights into the evolving field of sustainable energy
and green materials engineering. Our goal is to bridge the gap between
laboratory innovation and industrial application, empowering readers
to navigate energy sustainability with clarity and purpose.

Amid growing environmental concerns and global energy
challenges, this book explores cutting-edge advancements from biomass-
based biofuel simulation and carbon tracking technologies to clean
nuclear fuel designs and renewable energy integration. We aim to
highlight both foundational principles and breakthrough applications,
providing a well-rounded resource for those seeking to make an impact
in academia, policy, or practice.

The book is intended for undergraduate and postgraduate students,
researchers, engineers, and decision-makers involved in energy,
environment, and sustainability. Its relevance spans chemical
engineering, materials science, and environmental studies.

Our motivation came from witnessing both the urgency and
opportunity surrounding global energy transformation. This work was
made possible through the dedication of our contributors and the
support of Universiti Teknologi Malaysia.

The book 1s structured into six chapters, each focusing on a distinct
aspect of sustainable energy or materials innovation. To maximise
benefit, we recommend reading Chapter 1 for an overarching
framework before diving into topic-specific chapters.

The editorial team brings expertise in sustainable process systems,
green engineering, and energy innovation, with the hope that this book

ignites meaningful progress. It is anticipated that the knowledge



x  Preface

presented here will inspire further research collaborations and practical
solutions. Ultimately, this book is positioned as a catalyst for informed
action toward a more resilient and sustainable global energy future.

Mimi Haryani Hassim
Asiah Nusaibah Masri

Universiti Teknologi Malaysia
2025
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