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Preface

The world is facing unprecedented environmental challenges
that demand immediate and innovative solutions. Industrial activities
have contributed significantly to environmental degradation, and
they also have a crucial role in reversing the negative trends. The
industries that embrace sustainable practices can reduce their
environmental footprint and create a more resilient future.

This book aims to present an overview of some of the latest
developments in sustainable industrial practices. The chapters
cover diverse topics, such as biogreases for environment-friendly
lubrication, the use of biotechnology in the leather industry,
chromium remediation in tanning, rainwater harvesting, waste
management, water treatment, energy efficiency, and measurement
uncertainty in Industry 4.0.

The chapters draw upon the latest research and practical
experiences to provide insights into the challenges and
opportunities for sustainable industrial practices. The authors
offer an interdisciplinary perspective that highlights the need for
collaboration among researchers, industry, policymakers, and
communities to achieve sustainability goals.

The booK’s target audience includes researchers, engineers,
managers, policymakers, and students who are interested in
sustainable industrial practices. The book can be used as a reference
for courses on sustainable engineering, environmental science, and
industrial ecology.

The editor and authors hope that this book will inspire
further research, innovation, and action towards a more sustainable
industrial future.

Editor
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Preface

Chemical and Materials engineering has played a vital role
in advancing the field of sustainable technologies, enabling the
development of processes that can promote economic growth
while protecting the environment. The challenges we face
today in areas such as energy, healthcare, and food production
require innovative solutions that can be achieved through
multidisciplinary research and the integration of advanced
technologies.

This book presents a collection of chapters covering some of
the latest research and developments in chemical engineering and
sustainable technologies. The book is divided into nine chapters
that cover a range of topics, including materials for energy storage,
environmental sustainability, and green chemistry.

Chapter 1 focuses on materials for fuel cell applications,
which is a promising technology for clean energy production.
Chapter 2 discusses anti-icing additives for various fuels,
which is crucial for safe and efficient fuel transportation in
cold climates. Chapter 3 presents the application of monoliths
for toluene disproportionation, an important process in the
petrochemical industry. Chapter 4 and Chapter 5 discuss the heat
and mass transfer through porous media and the effect of surface
wettability on two-phase flow. Chapter 6 examines the study of
mass and heat transfer through porous medium in the presence
of a magnetic field, which has potential applications in the energy
and aerospace industries.
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Chapter 7 and Chapter 8 discuss different types of membranes
which are promising candidates for solid oxide fuel cells and
as oxygen separation membranes. Finally, Chapter 9 examines
India’s readiness for Industry 4.0, which is a global trend towards
automation and data exchange in manufacturing technologies.

We hope that this book will serve as a valuable reference for
researchers, students, and professionals in the field of chemical
engineering and sustainable technologies. The contributions in
this book demonstrate the critical role of chemical engineering
in achieving sustainable development and highlight some of the
key challenges and opportunities in this field. We believe that
the topics covered in this book will inspire further research and
development in this important area of study.

Editor
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Preface

Chemical and Materials engineering has played a vital role
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development of processes that can promote economic growth
while protecting the environment. The challenges we face
today in areas such as energy, healthcare, and food production
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Preface

The field of chemical engineering is constantly evolving, and
new technologies and processes are being developed to meet the
challenges of a rapidly changing world. As we strive to develop
sustainable and efficient solutions, it is important to explore
innovative ideas and methods that can help us achieve these goals.

This book aims to provide a comprehensive overview of some
of the latest advances in chemical engineering and sustainable
technologies as a collection of research papers and case studies. The
book begins with a chapter on the numerical analysis of mass transfer
in circular micro-channels for slug flow, which provides an overview
of the behavior of fluids in micro-channels, an area of increasing
interest due to its potential for applications in microfluidics and
lab-on-a-chip devices. This is followed by a chapter on monolithic
reactors for hydroisomerization of ethylbenzene, which discusses the
use of this type of reactor in the production of high-quality fuels and
chemicals.

The next chapter focuses on catalysts for biodiesel production,
providing insights into the latest developments in the field and
highlighting the potential of biodiesel as a sustainable alternative
to fossil fuels. The role of chemistry in waste management is then
explored, with a chapter dedicated to this topic, discussing the
chemical processes involved in the treatment and disposal of waste.

The book also includes a chapter on the study of heat and mass
transfer through a channel filled with a porous medium with heated
plates and the behavior of an inclined magnetic field. The status and
challenges of laser ignition vehicles are discussed in the following
chapter, highlighting the potential of this technology in reducing
emissions and improving fuel efficiency. Another chapter of the
book discusses the potential of municipal solid waste as a source of
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energy, exploring various techniques for waste-to-energy conversion.
The next chapter is on oxygen permeable inorganic membranes,
discussing their potential applications in oxygen separation and
other fields.

The book concludes with a chapter on the Corey-Bakshi-Shibata
(CBS) catalyst, a chiral catalyst widely used in organic chemistry
for enantioselective reductions of ketones and imines. The chapter
discusses the synthesis and application of this catalyst in industrial
operations..

By examining these topics, we hope to provide readers with
a comprehensive understanding of the latest advancements in
chemical engineering and sustainable technologies.

We would like to express our gratitude to the authors who
contributed their time and expertise to make this book possible. We
would also like to thank the readers for their interest in this book
and hope that it provides valuable insights and inspires new ideas
and approaches in the field of chemical engineering.

Editor
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Preface

The field of chemical engineering is constantly evolving, and
new technologies and processes are being developed to meet the
challenges of a rapidly changing world. As we strive to develop
sustainable and efficient solutions, it is important to explore
innovative ideas and methods that can help us achieve these goals.

This book aims to provide a comprehensive overview of some
of the latest advances in chemical engineering and sustainable
technologies as a collection of research papers and case studies. The
book begins with a chapter on the numerical analysis of mass transfer
in circular micro-channels for slug flow, which provides an overview
of the behavior of fluids in micro-channels, an area of increasing
interest due to its potential for applications in microfluidics and
lab-on-a-chip devices. This is followed by a chapter on monolithic
reactors for hydroisomerization of ethylbenzene, which discusses the
use of this type of reactor in the production of high-quality fuels and
chemicals.

The next chapter focuses on catalysts for biodiesel production,
providing insights into the latest developments in the field and
highlighting the potential of biodiesel as a sustainable alternative
to fossil fuels. The role of chemistry in waste management is then
explored, with a chapter dedicated to this topic, discussing the
chemical processes involved in the treatment and disposal of waste.

The book also includes a chapter on the study of heat and mass
transfer through a channel filled with a porous medium with heated
plates and the behavior of an inclined magnetic field. The status and
challenges of laser ignition vehicles are discussed in the following
chapter, highlighting the potential of this technology in reducing
emissions and improving fuel efficiency. Another chapter of the
book discusses the potential of municipal solid waste as a source of
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energy, exploring various techniques for waste-to-energy conversion.
The next chapter is on oxygen permeable inorganic membranes,
discussing their potential applications in oxygen separation and
other fields.

The book concludes with a chapter on the Corey-Bakshi-Shibata
(CBS) catalyst, a chiral catalyst widely used in organic chemistry
for enantioselective reductions of ketones and imines. The chapter
discusses the synthesis and application of this catalyst in industrial
operations..

By examining these topics, we hope to provide readers with
a comprehensive understanding of the latest advancements in
chemical engineering and sustainable technologies.

We would like to express our gratitude to the authors who
contributed their time and expertise to make this book possible. We
would also like to thank the readers for their interest in this book
and hope that it provides valuable insights and inspires new ideas
and approaches in the field of chemical engineering.

Editor
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Preface

The world is facing unprecedented environmental challenges
that demand immediate and innovative solutions. Industrial activities
have contributed significantly to environmental degradation, and
they also have a crucial role in reversing the negative trends. The
industries that embrace sustainable practices can reduce their
environmental footprint and create a more resilient future.

This book aims to present an overview of some of the latest
developments in sustainable industrial practices. The chapters
cover diverse topics, such as biogreases for environment-friendly
lubrication, the use of biotechnology in the leather industry,
chromium remediation in tanning, rainwater harvesting, waste
management, water treatment, energy efficiency, and measurement
uncertainty in Industry 4.0.

The chapters draw upon the latest research and practical
experiences to provide insights into the challenges and
opportunities for sustainable industrial practices. The authors
offer an interdisciplinary perspective that highlights the need for
collaboration among researchers, industry, policymakers, and
communities to achieve sustainability goals.

The booK’s target audience includes researchers, engineers,
managers, policymakers, and students who are interested in
sustainable industrial practices. The book can be used as a reference
for courses on sustainable engineering, environmental science, and
industrial ecology.

The editor and authors hope that this book will inspire
further research, innovation, and action towards a more sustainable
industrial future.

Editor
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Preface

The field of chemical engineering is constantly evolving, and
new technologies and processes are being developed to meet the
challenges of a rapidly changing world. As we strive to develop
sustainable and efficient solutions, it is important to explore
innovative ideas and methods that can help us achieve these goals.

This book aims to provide a comprehensive overview of some
of the latest advances in chemical engineering and sustainable
technologies as a collection of research papers and case studies. The
book begins with a chapter on the numerical analysis of mass transfer
in circular micro-channels for slug flow, which provides an overview
of the behavior of fluids in micro-channels, an area of increasing
interest due to its potential for applications in microfluidics and
lab-on-a-chip devices. This is followed by a chapter on monolithic
reactors for hydroisomerization of ethylbenzene, which discusses the
use of this type of reactor in the production of high-quality fuels and
chemicals.

The next chapter focuses on catalysts for biodiesel production,
providing insights into the latest developments in the field and
highlighting the potential of biodiesel as a sustainable alternative
to fossil fuels. The role of chemistry in waste management is then
explored, with a chapter dedicated to this topic, discussing the
chemical processes involved in the treatment and disposal of waste.

The book also includes a chapter on the study of heat and mass
transfer through a channel filled with a porous medium with heated
plates and the behavior of an inclined magnetic field. The status and
challenges of laser ignition vehicles are discussed in the following
chapter, highlighting the potential of this technology in reducing
emissions and improving fuel efficiency. Another chapter of the
book discusses the potential of municipal solid waste as a source of
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energy, exploring various techniques for waste-to-energy conversion.
The next chapter is on oxygen permeable inorganic membranes,
discussing their potential applications in oxygen separation and
other fields.

The book concludes with a chapter on the Corey-Bakshi-Shibata
(CBS) catalyst, a chiral catalyst widely used in organic chemistry
for enantioselective reductions of ketones and imines. The chapter
discusses the synthesis and application of this catalyst in industrial
operations..

By examining these topics, we hope to provide readers with
a comprehensive understanding of the latest advancements in
chemical engineering and sustainable technologies.

We would like to express our gratitude to the authors who
contributed their time and expertise to make this book possible. We
would also like to thank the readers for their interest in this book
and hope that it provides valuable insights and inspires new ideas
and approaches in the field of chemical engineering.

Editor
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Preface

The field of chemical engineering is constantly evolving, and
new technologies and processes are being developed to meet the
challenges of a rapidly changing world. As we strive to develop
sustainable and efficient solutions, it is important to explore
innovative ideas and methods that can help us achieve these goals.

This book aims to provide a comprehensive overview of some
of the latest advances in chemical engineering and sustainable
technologies as a collection of research papers and case studies. The
book begins with a chapter on the numerical analysis of mass transfer
in circular micro-channels for slug flow, which provides an overview
of the behavior of fluids in micro-channels, an area of increasing
interest due to its potential for applications in microfluidics and
lab-on-a-chip devices. This is followed by a chapter on monolithic
reactors for hydroisomerization of ethylbenzene, which discusses the
use of this type of reactor in the production of high-quality fuels and
chemicals.

The next chapter focuses on catalysts for biodiesel production,
providing insights into the latest developments in the field and
highlighting the potential of biodiesel as a sustainable alternative
to fossil fuels. The role of chemistry in waste management is then
explored, with a chapter dedicated to this topic, discussing the
chemical processes involved in the treatment and disposal of waste.

The book also includes a chapter on the study of heat and mass
transfer through a channel filled with a porous medium with heated
plates and the behavior of an inclined magnetic field. The status and
challenges of laser ignition vehicles are discussed in the following
chapter, highlighting the potential of this technology in reducing
emissions and improving fuel efficiency. Another chapter of the
book discusses the potential of municipal solid waste as a source of
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energy, exploring various techniques for waste-to-energy conversion.
The next chapter is on oxygen permeable inorganic membranes,
discussing their potential applications in oxygen separation and
other fields.

The book concludes with a chapter on the Corey-Bakshi-Shibata
(CBS) catalyst, a chiral catalyst widely used in organic chemistry
for enantioselective reductions of ketones and imines. The chapter
discusses the synthesis and application of this catalyst in industrial
operations..

By examining these topics, we hope to provide readers with
a comprehensive understanding of the latest advancements in
chemical engineering and sustainable technologies.

We would like to express our gratitude to the authors who
contributed their time and expertise to make this book possible. We
would also like to thank the readers for their interest in this book
and hope that it provides valuable insights and inspires new ideas
and approaches in the field of chemical engineering.

Editor



Contents

Preface (iii)

Numerical Analysis of Mass Transfer in Circular Micro-
channels for Slug Flow

Abhishek K. Chandra, Praveen Bhai Patel, Arun Kumar
Gupta and Ramendra Singh Niranjan

Monolithic Reactors for Hydroisomerization of
Ethylbenzene
Brishti Mitra

Catalyst for Biodiesel Production

Arun Kumar Gupta, Abhishek Kumar Chandra,
Praveen Bhai Patel and Ramendra Singh Niranjan

Role of Chemistry in Waste Management

Praveen Bhai Patel, Ramendra Singh Niranjan,
Abhishek Kumar Chandra and Arun Kumar Gupta

Study of Heat and Mass Transfer through a Channel Filled
with Porous Medium with Heated Plates & Behaviour of
Inclined Magnetic Field

Ramendra Singh Niranjan, Praveen Bhai Patel Abhishek
Kumar Chandra, and Arun Kumar Gupta,

Status and Challenges of Laser Ignition Vehicle
Rajesh Kumar Prasad

Municipal Solid Waste as Source of Energy
Umesh Chandra Sharma



11vi/l

Oxygen Permeable Inorganic Membranes
Vijay Kumar Kashyap

Corey-Bakshi-Shibata Catalyst (CBS catalyst)

Synthesis and Application for Industrial Operations

Nagendra Nath Yadav, Nabin Shar, Alok Kuma,
Brishti Mitra and Pramod K Yadav



Advanced Topics in Chemical
Engineering and
Sustainable Technologies

(Set of Two Volumes)

Volume -1

Editor
Dr. Brishti Mitra

Department of Chemical Engineering,
University Institute of Engineering & Technology,
CSJM University, Kanpur

Publicaiion

Jyotsana Publication
Shahdara, Delhi-93



Disclaimer

"The views expressed in this book are those of the individual authors and do not
necessarily reflect the views of the editors, the publisher, or any other organization
associated with the creation or publication of this work. The authors are solely
responsible for the content of their respective chapters, including any errors or
omissions that may be present. The editors and publisher make no representation or
warranty, express or implied, with respect to the accuracy, completeness, or suitability
of the contents of this book for any purpose."

© Publisher

This book, or any part thereof must not be reproduced or reprinted
in any form, whatsoever, without the written permission of the
publisher, except for the purpose of references and review.

Title : Advanced Topics in Chemical Engineering and
Sustainable Technologies (Vol. 1)

Editor : Dr. Brishti Mitra
Edition : 2019
ISBN : 978-93-84861-93-3

Published by :

Jyotsana Publication

Office : E-Block, 422/6, 4th Floor, 15H Sahdev Gali,
Ashok Nagar, Shahdara, Delhi-110093

E-mail : jyotsanapublication@gmail.com

Printed at:
Shree Bala Jee Book Craft
Delhi-53



Preface

The field of chemical engineering is constantly evolving, and
new technologies and processes are being developed to meet the
challenges of a rapidly changing world. As we strive to develop
sustainable and efficient solutions, it is important to explore
innovative ideas and methods that can help us achieve these goals.

This book aims to provide a comprehensive overview of some
of the latest advances in chemical engineering and sustainable
technologies as a collection of research papers and case studies. The
book begins with a chapter on the numerical analysis of mass transfer
in circular micro-channels for slug flow, which provides an overview
of the behavior of fluids in micro-channels, an area of increasing
interest due to its potential for applications in microfluidics and
lab-on-a-chip devices. This is followed by a chapter on monolithic
reactors for hydroisomerization of ethylbenzene, which discusses the
use of this type of reactor in the production of high-quality fuels and
chemicals.

The next chapter focuses on catalysts for biodiesel production,
providing insights into the latest developments in the field and
highlighting the potential of biodiesel as a sustainable alternative
to fossil fuels. The role of chemistry in waste management is then
explored, with a chapter dedicated to this topic, discussing the
chemical processes involved in the treatment and disposal of waste.

The book also includes a chapter on the study of heat and mass
transfer through a channel filled with a porous medium with heated
plates and the behavior of an inclined magnetic field. The status and
challenges of laser ignition vehicles are discussed in the following
chapter, highlighting the potential of this technology in reducing
emissions and improving fuel efficiency. Another chapter of the
book discusses the potential of municipal solid waste as a source of
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energy, exploring various techniques for waste-to-energy conversion.
The next chapter is on oxygen permeable inorganic membranes,
discussing their potential applications in oxygen separation and
other fields.

The book concludes with a chapter on the Corey-Bakshi-Shibata
(CBS) catalyst, a chiral catalyst widely used in organic chemistry
for enantioselective reductions of ketones and imines. The chapter
discusses the synthesis and application of this catalyst in industrial
operations..

By examining these topics, we hope to provide readers with
a comprehensive understanding of the latest advancements in
chemical engineering and sustainable technologies.

We would like to express our gratitude to the authors who
contributed their time and expertise to make this book possible. We
would also like to thank the readers for their interest in this book
and hope that it provides valuable insights and inspires new ideas
and approaches in the field of chemical engineering.

Editor
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Preface

The field of chemical engineering is constantly evolving, and
new technologies and processes are being developed to meet the
challenges of a rapidly changing world. As we strive to develop
sustainable and efficient solutions, it is important to explore
innovative ideas and methods that can help us achieve these goals.

This book aims to provide a comprehensive overview of some
of the latest advances in chemical engineering and sustainable
technologies as a collection of research papers and case studies. The
book begins with a chapter on the numerical analysis of mass transfer
in circular micro-channels for slug flow, which provides an overview
of the behavior of fluids in micro-channels, an area of increasing
interest due to its potential for applications in microfluidics and
lab-on-a-chip devices. This is followed by a chapter on monolithic
reactors for hydroisomerization of ethylbenzene, which discusses the
use of this type of reactor in the production of high-quality fuels and
chemicals.

The next chapter focuses on catalysts for biodiesel production,
providing insights into the latest developments in the field and
highlighting the potential of biodiesel as a sustainable alternative
to fossil fuels. The role of chemistry in waste management is then
explored, with a chapter dedicated to this topic, discussing the
chemical processes involved in the treatment and disposal of waste.

The book also includes a chapter on the study of heat and mass
transfer through a channel filled with a porous medium with heated
plates and the behavior of an inclined magnetic field. The status and
challenges of laser ignition vehicles are discussed in the following
chapter, highlighting the potential of this technology in reducing
emissions and improving fuel efficiency. Another chapter of the
book discusses the potential of municipal solid waste as a source of
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energy, exploring various techniques for waste-to-energy conversion.
The next chapter is on oxygen permeable inorganic membranes,
discussing their potential applications in oxygen separation and
other fields.

The book concludes with a chapter on the Corey-Bakshi-Shibata
(CBS) catalyst, a chiral catalyst widely used in organic chemistry
for enantioselective reductions of ketones and imines. The chapter
discusses the synthesis and application of this catalyst in industrial
operations..

By examining these topics, we hope to provide readers with
a comprehensive understanding of the latest advancements in
chemical engineering and sustainable technologies.

We would like to express our gratitude to the authors who
contributed their time and expertise to make this book possible. We
would also like to thank the readers for their interest in this book
and hope that it provides valuable insights and inspires new ideas
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industries that embrace sustainable practices can reduce their
environmental footprint and create a more resilient future.

This book aims to present an overview of some of the latest
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lubrication, the use of biotechnology in the leather industry,
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uncertainty in Industry 4.0.

The chapters draw upon the latest research and practical
experiences to provide insights into the challenges and
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offer an interdisciplinary perspective that highlights the need for
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communities to achieve sustainability goals.

The booK’s target audience includes researchers, engineers,
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Preface

Chemical and Materials engineering has played a vital role
in advancing the field of sustainable technologies, enabling the
development of processes that can promote economic growth
while protecting the environment. The challenges we face
today in areas such as energy, healthcare, and food production
require innovative solutions that can be achieved through
multidisciplinary research and the integration of advanced
technologies.

This book presents a collection of chapters covering some of
the latest research and developments in chemical engineering and
sustainable technologies. The book is divided into nine chapters
that cover a range of topics, including materials for energy storage,
environmental sustainability, and green chemistry.

Chapter 1 focuses on materials for fuel cell applications,
which is a promising technology for clean energy production.
Chapter 2 discusses anti-icing additives for various fuels,
which is crucial for safe and efficient fuel transportation in
cold climates. Chapter 3 presents the application of monoliths
for toluene disproportionation, an important process in the
petrochemical industry. Chapter 4 and Chapter 5 discuss the heat
and mass transfer through porous media and the effect of surface
wettability on two-phase flow. Chapter 6 examines the study of
mass and heat transfer through porous medium in the presence
of a magnetic field, which has potential applications in the energy
and aerospace industries.
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Chapter 7 and Chapter 8 discuss different types of membranes
which are promising candidates for solid oxide fuel cells and
as oxygen separation membranes. Finally, Chapter 9 examines
India’s readiness for Industry 4.0, which is a global trend towards
automation and data exchange in manufacturing technologies.

We hope that this book will serve as a valuable reference for
researchers, students, and professionals in the field of chemical
engineering and sustainable technologies. The contributions in
this book demonstrate the critical role of chemical engineering
in achieving sustainable development and highlight some of the
key challenges and opportunities in this field. We believe that
the topics covered in this book will inspire further research and
development in this important area of study.

Editor
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Preface

The world is facing unprecedented environmental challenges
that demand immediate and innovative solutions. Industrial activities
have contributed significantly to environmental degradation, and
they also have a crucial role in reversing the negative trends. The
industries that embrace sustainable practices can reduce their
environmental footprint and create a more resilient future.

This book aims to present an overview of some of the latest
developments in sustainable industrial practices. The chapters
cover diverse topics, such as biogreases for environment-friendly
lubrication, the use of biotechnology in the leather industry,
chromium remediation in tanning, rainwater harvesting, waste
management, water treatment, energy efficiency, and measurement
uncertainty in Industry 4.0.

The chapters draw upon the latest research and practical
experiences to provide insights into the challenges and
opportunities for sustainable industrial practices. The authors
offer an interdisciplinary perspective that highlights the need for
collaboration among researchers, industry, policymakers, and
communities to achieve sustainability goals.

The booK’s target audience includes researchers, engineers,
managers, policymakers, and students who are interested in
sustainable industrial practices. The book can be used as a reference
for courses on sustainable engineering, environmental science, and
industrial ecology.

The editor and authors hope that this book will inspire
further research, innovation, and action towards a more sustainable
industrial future.

Editor
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which is a promising technology for clean energy production.
Chapter 2 discusses anti-icing additives for various fuels,
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for toluene disproportionation, an important process in the
petrochemical industry. Chapter 4 and Chapter 5 discuss the heat
and mass transfer through porous media and the effect of surface
wettability on two-phase flow. Chapter 6 examines the study of
mass and heat transfer through porous medium in the presence
of a magnetic field, which has potential applications in the energy
and aerospace industries.



v /1

Chapter 7 and Chapter 8 discuss different types of membranes
which are promising candidates for solid oxide fuel cells and
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lubrication, the use of biotechnology in the leather industry,
chromium remediation in tanning, rainwater harvesting, waste
management, water treatment, energy efficiency, and measurement
uncertainty in Industry 4.0.

The chapters draw upon the latest research and practical
experiences to provide insights into the challenges and
opportunities for sustainable industrial practices. The authors
offer an interdisciplinary perspective that highlights the need for
collaboration among researchers, industry, policymakers, and
communities to achieve sustainability goals.

The booK’s target audience includes researchers, engineers,
managers, policymakers, and students who are interested in
sustainable industrial practices. The book can be used as a reference
for courses on sustainable engineering, environmental science, and
industrial ecology.

The editor and authors hope that this book will inspire
further research, innovation, and action towards a more sustainable
industrial future.

Editor
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Preface

The field of chemical engineering is constantly evolving, and
new technologies and processes are being developed to meet the
challenges of a rapidly changing world. As we strive to develop
sustainable and efficient solutions, it is important to explore
innovative ideas and methods that can help us achieve these goals.

This book aims to provide a comprehensive overview of some
of the latest advances in chemical engineering and sustainable
technologies as a collection of research papers and case studies. The
book begins with a chapter on the numerical analysis of mass transfer
in circular micro-channels for slug flow, which provides an overview
of the behavior of fluids in micro-channels, an area of increasing
interest due to its potential for applications in microfluidics and
lab-on-a-chip devices. This is followed by a chapter on monolithic
reactors for hydroisomerization of ethylbenzene, which discusses the
use of this type of reactor in the production of high-quality fuels and
chemicals.

The next chapter focuses on catalysts for biodiesel production,
providing insights into the latest developments in the field and
highlighting the potential of biodiesel as a sustainable alternative
to fossil fuels. The role of chemistry in waste management is then
explored, with a chapter dedicated to this topic, discussing the
chemical processes involved in the treatment and disposal of waste.

The book also includes a chapter on the study of heat and mass
transfer through a channel filled with a porous medium with heated
plates and the behavior of an inclined magnetic field. The status and
challenges of laser ignition vehicles are discussed in the following
chapter, highlighting the potential of this technology in reducing
emissions and improving fuel efficiency. Another chapter of the
book discusses the potential of municipal solid waste as a source of
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energy, exploring various techniques for waste-to-energy conversion.
The next chapter is on oxygen permeable inorganic membranes,
discussing their potential applications in oxygen separation and
other fields.

The book concludes with a chapter on the Corey-Bakshi-Shibata
(CBS) catalyst, a chiral catalyst widely used in organic chemistry
for enantioselective reductions of ketones and imines. The chapter
discusses the synthesis and application of this catalyst in industrial
operations..

By examining these topics, we hope to provide readers with
a comprehensive understanding of the latest advancements in
chemical engineering and sustainable technologies.

We would like to express our gratitude to the authors who
contributed their time and expertise to make this book possible. We
would also like to thank the readers for their interest in this book
and hope that it provides valuable insights and inspires new ideas
and approaches in the field of chemical engineering.

Editor
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Preface

Chemical and Materials engineering has played a vital role
in advancing the field of sustainable technologies, enabling the
development of processes that can promote economic growth
while protecting the environment. The challenges we face
today in areas such as energy, healthcare, and food production
require innovative solutions that can be achieved through
multidisciplinary research and the integration of advanced
technologies.

This book presents a collection of chapters covering some of
the latest research and developments in chemical engineering and
sustainable technologies. The book is divided into nine chapters
that cover a range of topics, including materials for energy storage,
environmental sustainability, and green chemistry.

Chapter 1 focuses on materials for fuel cell applications,
which is a promising technology for clean energy production.
Chapter 2 discusses anti-icing additives for various fuels,
which is crucial for safe and efficient fuel transportation in
cold climates. Chapter 3 presents the application of monoliths
for toluene disproportionation, an important process in the
petrochemical industry. Chapter 4 and Chapter 5 discuss the heat
and mass transfer through porous media and the effect of surface
wettability on two-phase flow. Chapter 6 examines the study of
mass and heat transfer through porous medium in the presence
of a magnetic field, which has potential applications in the energy
and aerospace industries.
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Chapter 7 and Chapter 8 discuss different types of membranes
which are promising candidates for solid oxide fuel cells and
as oxygen separation membranes. Finally, Chapter 9 examines
India’s readiness for Industry 4.0, which is a global trend towards
automation and data exchange in manufacturing technologies.

We hope that this book will serve as a valuable reference for
researchers, students, and professionals in the field of chemical
engineering and sustainable technologies. The contributions in
this book demonstrate the critical role of chemical engineering
in achieving sustainable development and highlight some of the
key challenges and opportunities in this field. We believe that
the topics covered in this book will inspire further research and
development in this important area of study.

Editor
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Preface

The field of chemical engineering is constantly evolving, and
new technologies and processes are being developed to meet the
challenges of a rapidly changing world. As we strive to develop
sustainable and efficient solutions, it is important to explore
innovative ideas and methods that can help us achieve these goals.

This book aims to provide a comprehensive overview of some
of the latest advances in chemical engineering and sustainable
technologies as a collection of research papers and case studies. The
book begins with a chapter on the numerical analysis of mass transfer
in circular micro-channels for slug flow, which provides an overview
of the behavior of fluids in micro-channels, an area of increasing
interest due to its potential for applications in microfluidics and
lab-on-a-chip devices. This is followed by a chapter on monolithic
reactors for hydroisomerization of ethylbenzene, which discusses the
use of this type of reactor in the production of high-quality fuels and
chemicals.

The next chapter focuses on catalysts for biodiesel production,
providing insights into the latest developments in the field and
highlighting the potential of biodiesel as a sustainable alternative
to fossil fuels. The role of chemistry in waste management is then
explored, with a chapter dedicated to this topic, discussing the
chemical processes involved in the treatment and disposal of waste.

The book also includes a chapter on the study of heat and mass
transfer through a channel filled with a porous medium with heated
plates and the behavior of an inclined magnetic field. The status and
challenges of laser ignition vehicles are discussed in the following
chapter, highlighting the potential of this technology in reducing
emissions and improving fuel efficiency. Another chapter of the
book discusses the potential of municipal solid waste as a source of
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energy, exploring various techniques for waste-to-energy conversion.
The next chapter is on oxygen permeable inorganic membranes,
discussing their potential applications in oxygen separation and
other fields.

The book concludes with a chapter on the Corey-Bakshi-Shibata
(CBS) catalyst, a chiral catalyst widely used in organic chemistry
for enantioselective reductions of ketones and imines. The chapter
discusses the synthesis and application of this catalyst in industrial
operations..

By examining these topics, we hope to provide readers with
a comprehensive understanding of the latest advancements in
chemical engineering and sustainable technologies.

We would like to express our gratitude to the authors who
contributed their time and expertise to make this book possible. We
would also like to thank the readers for their interest in this book
and hope that it provides valuable insights and inspires new ideas
and approaches in the field of chemical engineering.

Editor
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Preface

The field of chemical engineering is constantly evolving, and
new technologies and processes are being developed to meet the
challenges of a rapidly changing world. As we strive to develop
sustainable and efficient solutions, it is important to explore
innovative ideas and methods that can help us achieve these goals.

This book aims to provide a comprehensive overview of some
of the latest advances in chemical engineering and sustainable
technologies as a collection of research papers and case studies. The
book begins with a chapter on the numerical analysis of mass transfer
in circular micro-channels for slug flow, which provides an overview
of the behavior of fluids in micro-channels, an area of increasing
interest due to its potential for applications in microfluidics and
lab-on-a-chip devices. This is followed by a chapter on monolithic
reactors for hydroisomerization of ethylbenzene, which discusses the
use of this type of reactor in the production of high-quality fuels and
chemicals.

The next chapter focuses on catalysts for biodiesel production,
providing insights into the latest developments in the field and
highlighting the potential of biodiesel as a sustainable alternative
to fossil fuels. The role of chemistry in waste management is then
explored, with a chapter dedicated to this topic, discussing the
chemical processes involved in the treatment and disposal of waste.

The book also includes a chapter on the study of heat and mass
transfer through a channel filled with a porous medium with heated
plates and the behavior of an inclined magnetic field. The status and
challenges of laser ignition vehicles are discussed in the following
chapter, highlighting the potential of this technology in reducing
emissions and improving fuel efficiency. Another chapter of the
book discusses the potential of municipal solid waste as a source of
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energy, exploring various techniques for waste-to-energy conversion.
The next chapter is on oxygen permeable inorganic membranes,
discussing their potential applications in oxygen separation and
other fields.

The book concludes with a chapter on the Corey-Bakshi-Shibata
(CBS) catalyst, a chiral catalyst widely used in organic chemistry
for enantioselective reductions of ketones and imines. The chapter
discusses the synthesis and application of this catalyst in industrial
operations..

By examining these topics, we hope to provide readers with
a comprehensive understanding of the latest advancements in
chemical engineering and sustainable technologies.

We would like to express our gratitude to the authors who
contributed their time and expertise to make this book possible. We
would also like to thank the readers for their interest in this book
and hope that it provides valuable insights and inspires new ideas
and approaches in the field of chemical engineering.

Editor



Contents

Preface (iii)

Numerical Analysis of Mass Transfer in Circular Micro-
channels for Slug Flow

Abhishek K. Chandra, Praveen Bhai Patel, Arun Kumar
Gupta and Ramendra Singh Niranjan

Monolithic Reactors for Hydroisomerization of
Ethylbenzene
Brishti Mitra

Catalyst for Biodiesel Production

Arun Kumar Gupta, Abhishek Kumar Chandra,
Praveen Bhai Patel and Ramendra Singh Niranjan

Role of Chemistry in Waste Management

Praveen Bhai Patel, Ramendra Singh Niranjan,
Abhishek Kumar Chandra and Arun Kumar Gupta

Study of Heat and Mass Transfer through a Channel Filled
with Porous Medium with Heated Plates & Behaviour of
Inclined Magnetic Field

Ramendra Singh Niranjan, Praveen Bhai Patel Abhishek
Kumar Chandra, and Arun Kumar Gupta,

Status and Challenges of Laser Ignition Vehicle
Rajesh Kumar Prasad

Municipal Solid Waste as Source of Energy
Umesh Chandra Sharma



11vi/l

Oxygen Permeable Inorganic Membranes
Vijay Kumar Kashyap

Corey-Bakshi-Shibata Catalyst (CBS catalyst)

Synthesis and Application for Industrial Operations

Nagendra Nath Yadav, Nabin Shar, Alok Kuma,
Brishti Mitra and Pramod K Yadav



Advanced Topics in Chemical
Engineering and
Sustainable Technologies

(Set of Two Volumes)

Volume -1

Editor
Dr. Brishti Mitra

Department of Chemical Engineering,
University Institute of Engineering & Technology,
CSJM University, Kanpur

Publicaiion

Jyotsana Publication
Shahdara, Delhi-93



Disclaimer

"The views expressed in this book are those of the individual authors and do not
necessarily reflect the views of the editors, the publisher, or any other organization
associated with the creation or publication of this work. The authors are solely
responsible for the content of their respective chapters, including any errors or
omissions that may be present. The editors and publisher make no representation or
warranty, express or implied, with respect to the accuracy, completeness, or suitability
of the contents of this book for any purpose."

© Publisher

This book, or any part thereof must not be reproduced or reprinted
in any form, whatsoever, without the written permission of the
publisher, except for the purpose of references and review.

Title : Advanced Topics in Chemical Engineering and
Sustainable Technologies (Vol. 1)

Editor : Dr. Brishti Mitra
Edition : 2019
ISBN : 978-93-84861-93-3

Published by :

Jyotsana Publication

Office : E-Block, 422/6, 4th Floor, 15H Sahdev Gali,
Ashok Nagar, Shahdara, Delhi-110093

E-mail : jyotsanapublication@gmail.com

Printed at:
Shree Bala Jee Book Craft
Delhi-53



Preface

The field of chemical engineering is constantly evolving, and
new technologies and processes are being developed to meet the
challenges of a rapidly changing world. As we strive to develop
sustainable and efficient solutions, it is important to explore
innovative ideas and methods that can help us achieve these goals.

This book aims to provide a comprehensive overview of some
of the latest advances in chemical engineering and sustainable
technologies as a collection of research papers and case studies. The
book begins with a chapter on the numerical analysis of mass transfer
in circular micro-channels for slug flow, which provides an overview
of the behavior of fluids in micro-channels, an area of increasing
interest due to its potential for applications in microfluidics and
lab-on-a-chip devices. This is followed by a chapter on monolithic
reactors for hydroisomerization of ethylbenzene, which discusses the
use of this type of reactor in the production of high-quality fuels and
chemicals.

The next chapter focuses on catalysts for biodiesel production,
providing insights into the latest developments in the field and
highlighting the potential of biodiesel as a sustainable alternative
to fossil fuels. The role of chemistry in waste management is then
explored, with a chapter dedicated to this topic, discussing the
chemical processes involved in the treatment and disposal of waste.

The book also includes a chapter on the study of heat and mass
transfer through a channel filled with a porous medium with heated
plates and the behavior of an inclined magnetic field. The status and
challenges of laser ignition vehicles are discussed in the following
chapter, highlighting the potential of this technology in reducing
emissions and improving fuel efficiency. Another chapter of the
book discusses the potential of municipal solid waste as a source of
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energy, exploring various techniques for waste-to-energy conversion.
The next chapter is on oxygen permeable inorganic membranes,
discussing their potential applications in oxygen separation and
other fields.

The book concludes with a chapter on the Corey-Bakshi-Shibata
(CBS) catalyst, a chiral catalyst widely used in organic chemistry
for enantioselective reductions of ketones and imines. The chapter
discusses the synthesis and application of this catalyst in industrial
operations..

By examining these topics, we hope to provide readers with
a comprehensive understanding of the latest advancements in
chemical engineering and sustainable technologies.

We would like to express our gratitude to the authors who
contributed their time and expertise to make this book possible. We
would also like to thank the readers for their interest in this book
and hope that it provides valuable insights and inspires new ideas
and approaches in the field of chemical engineering.

Editor
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Preface

The field of chemical engineering is constantly evolving, and
new technologies and processes are being developed to meet the
challenges of a rapidly changing world. As we strive to develop
sustainable and efficient solutions, it is important to explore
innovative ideas and methods that can help us achieve these goals.

This book aims to provide a comprehensive overview of some
of the latest advances in chemical engineering and sustainable
technologies as a collection of research papers and case studies. The
book begins with a chapter on the numerical analysis of mass transfer
in circular micro-channels for slug flow, which provides an overview
of the behavior of fluids in micro-channels, an area of increasing
interest due to its potential for applications in microfluidics and
lab-on-a-chip devices. This is followed by a chapter on monolithic
reactors for hydroisomerization of ethylbenzene, which discusses the
use of this type of reactor in the production of high-quality fuels and
chemicals.

The next chapter focuses on catalysts for biodiesel production,
providing insights into the latest developments in the field and
highlighting the potential of biodiesel as a sustainable alternative
to fossil fuels. The role of chemistry in waste management is then
explored, with a chapter dedicated to this topic, discussing the
chemical processes involved in the treatment and disposal of waste.

The book also includes a chapter on the study of heat and mass
transfer through a channel filled with a porous medium with heated
plates and the behavior of an inclined magnetic field. The status and
challenges of laser ignition vehicles are discussed in the following
chapter, highlighting the potential of this technology in reducing
emissions and improving fuel efficiency. Another chapter of the
book discusses the potential of municipal solid waste as a source of
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energy, exploring various techniques for waste-to-energy conversion.
The next chapter is on oxygen permeable inorganic membranes,
discussing their potential applications in oxygen separation and
other fields.

The book concludes with a chapter on the Corey-Bakshi-Shibata
(CBS) catalyst, a chiral catalyst widely used in organic chemistry
for enantioselective reductions of ketones and imines. The chapter
discusses the synthesis and application of this catalyst in industrial
operations..

By examining these topics, we hope to provide readers with
a comprehensive understanding of the latest advancements in
chemical engineering and sustainable technologies.

We would like to express our gratitude to the authors who
contributed their time and expertise to make this book possible. We
would also like to thank the readers for their interest in this book
and hope that it provides valuable insights and inspires new ideas
and approaches in the field of chemical engineering.
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Preface

The field of chemical engineering is constantly evolving, and
new technologies and processes are being developed to meet the
challenges of a rapidly changing world. As we strive to develop
sustainable and efficient solutions, it is important to explore
innovative ideas and methods that can help us achieve these goals.

This book aims to provide a comprehensive overview of some
of the latest advances in chemical engineering and sustainable
technologies as a collection of research papers and case studies. The
book begins with a chapter on the numerical analysis of mass transfer
in circular micro-channels for slug flow, which provides an overview
of the behavior of fluids in micro-channels, an area of increasing
interest due to its potential for applications in microfluidics and
lab-on-a-chip devices. This is followed by a chapter on monolithic
reactors for hydroisomerization of ethylbenzene, which discusses the
use of this type of reactor in the production of high-quality fuels and
chemicals.

The next chapter focuses on catalysts for biodiesel production,
providing insights into the latest developments in the field and
highlighting the potential of biodiesel as a sustainable alternative
to fossil fuels. The role of chemistry in waste management is then
explored, with a chapter dedicated to this topic, discussing the
chemical processes involved in the treatment and disposal of waste.

The book also includes a chapter on the study of heat and mass
transfer through a channel filled with a porous medium with heated
plates and the behavior of an inclined magnetic field. The status and
challenges of laser ignition vehicles are discussed in the following
chapter, highlighting the potential of this technology in reducing
emissions and improving fuel efficiency. Another chapter of the
book discusses the potential of municipal solid waste as a source of
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energy, exploring various techniques for waste-to-energy conversion.
The next chapter is on oxygen permeable inorganic membranes,
discussing their potential applications in oxygen separation and
other fields.

The book concludes with a chapter on the Corey-Bakshi-Shibata
(CBS) catalyst, a chiral catalyst widely used in organic chemistry
for enantioselective reductions of ketones and imines. The chapter
discusses the synthesis and application of this catalyst in industrial
operations..

By examining these topics, we hope to provide readers with
a comprehensive understanding of the latest advancements in
chemical engineering and sustainable technologies.

We would like to express our gratitude to the authors who
contributed their time and expertise to make this book possible. We
would also like to thank the readers for their interest in this book
and hope that it provides valuable insights and inspires new ideas
and approaches in the field of chemical engineering.

Editor
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Preface

The field of chemical engineering is constantly evolving, and
new technologies and processes are being developed to meet the
challenges of a rapidly changing world. As we strive to develop
sustainable and efficient solutions, it is important to explore
innovative ideas and methods that can help us achieve these goals.

This book aims to provide a comprehensive overview of some
of the latest advances in chemical engineering and sustainable
technologies as a collection of research papers and case studies. The
book begins with a chapter on the numerical analysis of mass transfer
in circular micro-channels for slug flow, which provides an overview
of the behavior of fluids in micro-channels, an area of increasing
interest due to its potential for applications in microfluidics and
lab-on-a-chip devices. This is followed by a chapter on monolithic
reactors for hydroisomerization of ethylbenzene, which discusses the
use of this type of reactor in the production of high-quality fuels and
chemicals.

The next chapter focuses on catalysts for biodiesel production,
providing insights into the latest developments in the field and
highlighting the potential of biodiesel as a sustainable alternative
to fossil fuels. The role of chemistry in waste management is then
explored, with a chapter dedicated to this topic, discussing the
chemical processes involved in the treatment and disposal of waste.

The book also includes a chapter on the study of heat and mass
transfer through a channel filled with a porous medium with heated
plates and the behavior of an inclined magnetic field. The status and
challenges of laser ignition vehicles are discussed in the following
chapter, highlighting the potential of this technology in reducing
emissions and improving fuel efficiency. Another chapter of the
book discusses the potential of municipal solid waste as a source of
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energy, exploring various techniques for waste-to-energy conversion.
The next chapter is on oxygen permeable inorganic membranes,
discussing their potential applications in oxygen separation and
other fields.

The book concludes with a chapter on the Corey-Bakshi-Shibata
(CBS) catalyst, a chiral catalyst widely used in organic chemistry
for enantioselective reductions of ketones and imines. The chapter
discusses the synthesis and application of this catalyst in industrial
operations..

By examining these topics, we hope to provide readers with
a comprehensive understanding of the latest advancements in
chemical engineering and sustainable technologies.

We would like to express our gratitude to the authors who
contributed their time and expertise to make this book possible. We
would also like to thank the readers for their interest in this book
and hope that it provides valuable insights and inspires new ideas
and approaches in the field of chemical engineering.

Editor
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Preface

The world is facing unprecedented environmental challenges
that demand immediate and innovative solutions. Industrial activities
have contributed significantly to environmental degradation, and
they also have a crucial role in reversing the negative trends. The
industries that embrace sustainable practices can reduce their
environmental footprint and create a more resilient future.

This book aims to present an overview of some of the latest
developments in sustainable industrial practices. The chapters
cover diverse topics, such as biogreases for environment-friendly
lubrication, the use of biotechnology in the leather industry,
chromium remediation in tanning, rainwater harvesting, waste
management, water treatment, energy efficiency, and measurement
uncertainty in Industry 4.0.

The chapters draw upon the latest research and practical
experiences to provide insights into the challenges and
opportunities for sustainable industrial practices. The authors
offer an interdisciplinary perspective that highlights the need for
collaboration among researchers, industry, policymakers, and
communities to achieve sustainability goals.

The booK’s target audience includes researchers, engineers,
managers, policymakers, and students who are interested in
sustainable industrial practices. The book can be used as a reference
for courses on sustainable engineering, environmental science, and
industrial ecology.

The editor and authors hope that this book will inspire
further research, innovation, and action towards a more sustainable
industrial future.

Editor
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Preface

The field of chemical engineering is constantly evolving, and
new technologies and processes are being developed to meet the
challenges of a rapidly changing world. As we strive to develop
sustainable and efficient solutions, it is important to explore
innovative ideas and methods that can help us achieve these goals.

This book aims to provide a comprehensive overview of some
of the latest advances in chemical engineering and sustainable
technologies as a collection of research papers and case studies. The
book begins with a chapter on the numerical analysis of mass transfer
in circular micro-channels for slug flow, which provides an overview
of the behavior of fluids in micro-channels, an area of increasing
interest due to its potential for applications in microfluidics and
lab-on-a-chip devices. This is followed by a chapter on monolithic
reactors for hydroisomerization of ethylbenzene, which discusses the
use of this type of reactor in the production of high-quality fuels and
chemicals.

The next chapter focuses on catalysts for biodiesel production,
providing insights into the latest developments in the field and
highlighting the potential of biodiesel as a sustainable alternative
to fossil fuels. The role of chemistry in waste management is then
explored, with a chapter dedicated to this topic, discussing the
chemical processes involved in the treatment and disposal of waste.

The book also includes a chapter on the study of heat and mass
transfer through a channel filled with a porous medium with heated
plates and the behavior of an inclined magnetic field. The status and
challenges of laser ignition vehicles are discussed in the following
chapter, highlighting the potential of this technology in reducing
emissions and improving fuel efficiency. Another chapter of the
book discusses the potential of municipal solid waste as a source of
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energy, exploring various techniques for waste-to-energy conversion.
The next chapter is on oxygen permeable inorganic membranes,
discussing their potential applications in oxygen separation and
other fields.

The book concludes with a chapter on the Corey-Bakshi-Shibata
(CBS) catalyst, a chiral catalyst widely used in organic chemistry
for enantioselective reductions of ketones and imines. The chapter
discusses the synthesis and application of this catalyst in industrial
operations..

By examining these topics, we hope to provide readers with
a comprehensive understanding of the latest advancements in
chemical engineering and sustainable technologies.

We would like to express our gratitude to the authors who
contributed their time and expertise to make this book possible. We
would also like to thank the readers for their interest in this book
and hope that it provides valuable insights and inspires new ideas
and approaches in the field of chemical engineering.

Editor
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Preface

The field of chemical engineering is constantly evolving, and
new technologies and processes are being developed to meet the
challenges of a rapidly changing world. As we strive to develop
sustainable and efficient solutions, it is important to explore
innovative ideas and methods that can help us achieve these goals.

This book aims to provide a comprehensive overview of some
of the latest advances in chemical engineering and sustainable
technologies as a collection of research papers and case studies. The
book begins with a chapter on the numerical analysis of mass transfer
in circular micro-channels for slug flow, which provides an overview
of the behavior of fluids in micro-channels, an area of increasing
interest due to its potential for applications in microfluidics and
lab-on-a-chip devices. This is followed by a chapter on monolithic
reactors for hydroisomerization of ethylbenzene, which discusses the
use of this type of reactor in the production of high-quality fuels and
chemicals.

The next chapter focuses on catalysts for biodiesel production,
providing insights into the latest developments in the field and
highlighting the potential of biodiesel as a sustainable alternative
to fossil fuels. The role of chemistry in waste management is then
explored, with a chapter dedicated to this topic, discussing the
chemical processes involved in the treatment and disposal of waste.

The book also includes a chapter on the study of heat and mass
transfer through a channel filled with a porous medium with heated
plates and the behavior of an inclined magnetic field. The status and
challenges of laser ignition vehicles are discussed in the following
chapter, highlighting the potential of this technology in reducing
emissions and improving fuel efficiency. Another chapter of the
book discusses the potential of municipal solid waste as a source of
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energy, exploring various techniques for waste-to-energy conversion.
The next chapter is on oxygen permeable inorganic membranes,
discussing their potential applications in oxygen separation and
other fields.

The book concludes with a chapter on the Corey-Bakshi-Shibata
(CBS) catalyst, a chiral catalyst widely used in organic chemistry
for enantioselective reductions of ketones and imines. The chapter
discusses the synthesis and application of this catalyst in industrial
operations..

By examining these topics, we hope to provide readers with
a comprehensive understanding of the latest advancements in
chemical engineering and sustainable technologies.

We would like to express our gratitude to the authors who
contributed their time and expertise to make this book possible. We
would also like to thank the readers for their interest in this book
and hope that it provides valuable insights and inspires new ideas
and approaches in the field of chemical engineering.

Editor
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Preface

The field of chemical engineering is constantly evolving, and
new technologies and processes are being developed to meet the
challenges of a rapidly changing world. As we strive to develop
sustainable and efficient solutions, it is important to explore
innovative ideas and methods that can help us achieve these goals.

This book aims to provide a comprehensive overview of some
of the latest advances in chemical engineering and sustainable
technologies as a collection of research papers and case studies. The
book begins with a chapter on the numerical analysis of mass transfer
in circular micro-channels for slug flow, which provides an overview
of the behavior of fluids in micro-channels, an area of increasing
interest due to its potential for applications in microfluidics and
lab-on-a-chip devices. This is followed by a chapter on monolithic
reactors for hydroisomerization of ethylbenzene, which discusses the
use of this type of reactor in the production of high-quality fuels and
chemicals.

The next chapter focuses on catalysts for biodiesel production,
providing insights into the latest developments in the field and
highlighting the potential of biodiesel as a sustainable alternative
to fossil fuels. The role of chemistry in waste management is then
explored, with a chapter dedicated to this topic, discussing the
chemical processes involved in the treatment and disposal of waste.

The book also includes a chapter on the study of heat and mass
transfer through a channel filled with a porous medium with heated
plates and the behavior of an inclined magnetic field. The status and
challenges of laser ignition vehicles are discussed in the following
chapter, highlighting the potential of this technology in reducing
emissions and improving fuel efficiency. Another chapter of the
book discusses the potential of municipal solid waste as a source of
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energy, exploring various techniques for waste-to-energy conversion.
The next chapter is on oxygen permeable inorganic membranes,
discussing their potential applications in oxygen separation and
other fields.

The book concludes with a chapter on the Corey-Bakshi-Shibata
(CBS) catalyst, a chiral catalyst widely used in organic chemistry
for enantioselective reductions of ketones and imines. The chapter
discusses the synthesis and application of this catalyst in industrial
operations..

By examining these topics, we hope to provide readers with
a comprehensive understanding of the latest advancements in
chemical engineering and sustainable technologies.

We would like to express our gratitude to the authors who
contributed their time and expertise to make this book possible. We
would also like to thank the readers for their interest in this book
and hope that it provides valuable insights and inspires new ideas
and approaches in the field of chemical engineering.
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Preface

The field of chemical engineering is constantly evolving, and
new technologies and processes are being developed to meet the
challenges of a rapidly changing world. As we strive to develop
sustainable and efficient solutions, it is important to explore
innovative ideas and methods that can help us achieve these goals.

This book aims to provide a comprehensive overview of some
of the latest advances in chemical engineering and sustainable
technologies as a collection of research papers and case studies. The
book begins with a chapter on the numerical analysis of mass transfer
in circular micro-channels for slug flow, which provides an overview
of the behavior of fluids in micro-channels, an area of increasing
interest due to its potential for applications in microfluidics and
lab-on-a-chip devices. This is followed by a chapter on monolithic
reactors for hydroisomerization of ethylbenzene, which discusses the
use of this type of reactor in the production of high-quality fuels and
chemicals.

The next chapter focuses on catalysts for biodiesel production,
providing insights into the latest developments in the field and
highlighting the potential of biodiesel as a sustainable alternative
to fossil fuels. The role of chemistry in waste management is then
explored, with a chapter dedicated to this topic, discussing the
chemical processes involved in the treatment and disposal of waste.

The book also includes a chapter on the study of heat and mass
transfer through a channel filled with a porous medium with heated
plates and the behavior of an inclined magnetic field. The status and
challenges of laser ignition vehicles are discussed in the following
chapter, highlighting the potential of this technology in reducing
emissions and improving fuel efficiency. Another chapter of the
book discusses the potential of municipal solid waste as a source of
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energy, exploring various techniques for waste-to-energy conversion.
The next chapter is on oxygen permeable inorganic membranes,
discussing their potential applications in oxygen separation and
other fields.

The book concludes with a chapter on the Corey-Bakshi-Shibata
(CBS) catalyst, a chiral catalyst widely used in organic chemistry
for enantioselective reductions of ketones and imines. The chapter
discusses the synthesis and application of this catalyst in industrial
operations..

By examining these topics, we hope to provide readers with
a comprehensive understanding of the latest advancements in
chemical engineering and sustainable technologies.

We would like to express our gratitude to the authors who
contributed their time and expertise to make this book possible. We
would also like to thank the readers for their interest in this book
and hope that it provides valuable insights and inspires new ideas
and approaches in the field of chemical engineering.

Editor
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Preface

The world is facing unprecedented environmental challenges
that demand immediate and innovative solutions. Industrial activities
have contributed significantly to environmental degradation, and
they also have a crucial role in reversing the negative trends. The
industries that embrace sustainable practices can reduce their
environmental footprint and create a more resilient future.

This book aims to present an overview of some of the latest
developments in sustainable industrial practices. The chapters
cover diverse topics, such as biogreases for environment-friendly
lubrication, the use of biotechnology in the leather industry,
chromium remediation in tanning, rainwater harvesting, waste
management, water treatment, energy efficiency, and measurement
uncertainty in Industry 4.0.

The chapters draw upon the latest research and practical
experiences to provide insights into the challenges and
opportunities for sustainable industrial practices. The authors
offer an interdisciplinary perspective that highlights the need for
collaboration among researchers, industry, policymakers, and
communities to achieve sustainability goals.

The booK’s target audience includes researchers, engineers,
managers, policymakers, and students who are interested in
sustainable industrial practices. The book can be used as a reference
for courses on sustainable engineering, environmental science, and
industrial ecology.

The editor and authors hope that this book will inspire
further research, innovation, and action towards a more sustainable
industrial future.

Editor
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Preface

The world is facing unprecedented environmental challenges
that demand immediate and innovative solutions. Industrial activities
have contributed significantly to environmental degradation, and
they also have a crucial role in reversing the negative trends. The
industries that embrace sustainable practices can reduce their
environmental footprint and create a more resilient future.

This book aims to present an overview of some of the latest
developments in sustainable industrial practices. The chapters
cover diverse topics, such as biogreases for environment-friendly
lubrication, the use of biotechnology in the leather industry,
chromium remediation in tanning, rainwater harvesting, waste
management, water treatment, energy efficiency, and measurement
uncertainty in Industry 4.0.

The chapters draw upon the latest research and practical
experiences to provide insights into the challenges and
opportunities for sustainable industrial practices. The authors
offer an interdisciplinary perspective that highlights the need for
collaboration among researchers, industry, policymakers, and
communities to achieve sustainability goals.

The booK’s target audience includes researchers, engineers,
managers, policymakers, and students who are interested in
sustainable industrial practices. The book can be used as a reference
for courses on sustainable engineering, environmental science, and
industrial ecology.

The editor and authors hope that this book will inspire
further research, innovation, and action towards a more sustainable
industrial future.

Editor
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