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Catalysts by Howard F. Rase
(2000): A Comprehensive Review

Howard F. Rase's "Handbook of Commercial Catalysts: Heterogeneous
Catalysts," published in 2000, stands as a landmark contribution to the field
of catalysis. This comprehensive resource delves into the practical
applications and underlying principles of heterogeneous catalysis, a field
crucial for numerous industrial processes. This review will explore the key
features, benefits, and enduring relevance of Rase's handbook, examining its
impact on industrial chemistry and chemical engineering. Key topics we’ll
cover include heterogeneous catalysis mechanisms, industrial catalyst
applications, catalyst design and optimization, and the economic
impact of catalysts.
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Introduction to Heterogeneous Catalysis and
Rase's Handbook

Heterogeneous catalysis, the process where a catalyst exists in a different
phase than the reactants, is fundamental to many large-scale chemical
transformations. Rase's handbook provides a deep dive into the specifics of
commercially relevant heterogeneous catalysts, bridging the gap between
theoretical understanding and practical implementation. Unlike many
academic texts, it focuses on the real-world challenges and successes in
designing, producing, and utilizing these catalysts. This makes it an
invaluable resource for chemists, chemical engineers, and anyone involved in
industrial process development. The book’s strength lies in its detailed
descriptions of specific catalytic processes and the catalysts employed,
making it a practical guide rather than a purely theoretical treatise.
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Key Features and Benefits of Rase's
Handbook

The "Handbook of Commercial Catalysts" offers several key advantages that
cemented its place as a standard reference.

e Practical Focus: Unlike purely theoretical works, Rase emphasizes the
practical aspects of catalyst design, preparation, characterization, and
application. Real-world examples and case studies abound, illustrating
the challenges and successes encountered in industrial settings.

 Comprehensive Coverage: The handbook covers a broad spectrum
of industrial processes, including petroleum refining, petrochemicals,
polymers, and fine chemicals, showcasing the diverse applications of
heterogeneous catalysts.

* Detailed Catalyst Descriptions: The book provides detailed
descriptions of various commercial catalysts, including their
composition, preparation methods, performance characteristics, and
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limitations. This level of detail is rarely found in other texts.

« Emphasis on Economic Considerations: Rase cleverly integrates
economic factors into the discussion, highlighting the cost-
effectiveness and economic impact of catalyst selection and
optimization. This is a crucial aspect often overlooked in academic
literature.

e Timely Relevance (for its era): While published in 2000, many of
the fundamental principles and catalyst types discussed remain highly
relevant today. The core concepts of heterogeneous catalysis are
timeless, making the book a valuable historical and contemporary
resource.

Industrial Catalyst Applications Highlighted in
the Handbook

Rase's handbook dedicates considerable space to discussing specific
industrial applications of heterogeneous catalysts. Some notable examples
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include:

e Petroleum Refining: Detailed discussions on catalytic cracking,
reforming, and hydrodesulfurization - processes crucial for converting
crude oil into usable fuels and petrochemicals.

e Ammonia Synthesis: The Haber-Bosch process, a cornerstone of
industrial nitrogen fixation, receives thorough attention, showcasing
the importance of catalyst design for maximizing efficiency.

e Oxidation Catalysis: Various oxidation reactions, including the
production of ethylene oxide and the partial oxidation of hydrocarbons,
are analyzed, illustrating the diverse roles of heterogeneous catalysts
in these processes.

* Polymerization Catalysis: The handbook touches upon
heterogeneous catalysts used in polymerization reactions, highlighting
their significance in the production of plastics and other polymeric
materials.
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Catalyst Design, Optimization, and Future
Implications

A significant portion of the handbook delves into the principles of catalyst
design and optimization. Rase stresses the importance of factors such as:

e Active Site Density and Distribution: The book explains how the
number and arrangement of active sites on a catalyst surface directly
influence its activity and selectivity.

e Support Materials: The role of support materials in enhancing
catalyst stability, dispersion, and activity is carefully explained.

e Catalyst Deactivation: Rase comprehensively covers various catalyst
deactivation mechanisms, providing insights into how to mitigate these
issues and extend catalyst lifespan.

While published two decades ago, the fundamental principles of catalyst
design detailed in Rase's handbook remain highly relevant. The continued
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focus on improving catalyst efficiency, sustainability, and selectivity is a
driving force in current research, building directly upon the foundation laid in
this seminal work. Modern advances in computational chemistry and
materials science are now enabling more sophisticated catalyst design
approaches, but the core concepts presented by Rase provide invaluable
context for understanding these new developments.

Conclusion: An Enduring Legacy

The "Handbook of Commercial Catalysts: Heterogeneous Catalysts" by
Howard F. Rase remains a valuable resource for anyone working in industrial
chemistry or chemical engineering. Its practical focus, comprehensive
coverage, and detailed discussions of real-world applications distinguish it
from other texts. While some specific details might be superseded by more
recent advances, the fundamental principles and overarching concepts
presented within its pages continue to inspire and inform those striving to
improve catalytic processes. The book’s enduring value lies in its ability to
....bridge. the. gap between theoretical understanding.and. industrial practice,.....
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providing a crucial link between the academic world and the practical
realities of catalyst development and deployment.

FAQ

Q1l: What makes Rase's handbook different from other catalysis
textbooks?

Al: Unlike many academic texts that primarily focus on theoretical aspects,
Rase's handbook strongly emphasizes the practical application of
heterogeneous catalysts in industrial processes. It provides detailed
descriptions of commercially used catalysts, their preparation methods,
performance characteristics, and economic considerations - information
rarely found in other books at that level of detail.

Q2: Is the book still relevant despite being published in 2000?

A2: While some specific details might be outdated, the fundamental
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principles of heterogeneous catalysis and many of the discussed catalyst
types remain highly relevant. The core concepts of catalyst design,
preparation, and deactivation mechanisms are timeless and continue to
inform current research and development efforts.

Q3: Who is the target audience for this handbook?

A3: The handbook is primarily aimed at chemists and chemical engineers
working in industrial settings. Researchers, process developers, and anyone
involved in the production or utilization of chemical processes relying on
heterogeneous catalysts will find it invaluable.

Q4: What types of industrial processes are covered in the book?

A4: The handbook covers a wide array of industrial processes including
petroleum refining (catalytic cracking, reforming, hydrodesulfurization),
ammonia synthesis (Haber-Bosch process), oxidation catalysis (ethylene
oxide production, partial oxidation of hydrocarbons), and polymerization

........ Cata|y5|5
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Q5: What are some of the key economic considerations discussed in
the handbook?

A5: Rase highlights the importance of catalyst cost, catalyst lifetime, and the
overall economic impact of catalyst selection and optimization on industrial
processes. He stresses that choosing a catalyst is not just a scientific decision
but also a significant economic one.

Q6: Does the book cover catalyst deactivation mechanisms?

A6: Yes, the handbook dedicates significant space to explaining various
catalyst deactivation mechanisms, including poisoning, sintering, and fouling.
It also discusses strategies for mitigating these issues and extending catalyst
lifespan, which is crucial for maintaining efficient and cost-effective industrial
processes.

Q7: Is the book suitable for undergraduate students?

....A7: While undergraduate students.can benefit from.some sections, it's likely......
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more appropriate as a supplementary text or for advanced undergraduate
students focusing on industrial chemistry or chemical engineering. Its depth
and focus on practical applications might make it challenging for
introductory-level learners.

Q8: Where can | find a copy of the handbook?

A8: Finding a new copy of the original print edition might be challenging.
However, used copies can sometimes be found through online booksellers
like Amazon or Abebooks. Libraries specializing in chemistry and chemical
engineering also often have copies in their collections.

Delving into the World of Commercial
Heterogeneous Catalysts: A Look at Rase's
Handbook

The period 2000 witnessed the arrival of a essential resource for chemists in

Handbook Of Commercial Catalysts Heterogeneous Catalysts By Howard F Rase
2000 03 24
12



Handbook Of Commercial Catalysts Heterogeneous Catalysts By Howard F Rase
2000 03 24

the field of catalysis: "Handbook of Commercial Catalysts: Heterogeneous
Catalysts" by Howard F. Rase. This thorough textbook serves as a foundation
for understanding the complex world of heterogeneous catalysis in
commercial applications. This article explores the book's substance, stressing
its significance and its enduring effect on the field.

Rase's handbook doesn't only catalog commercial catalysts; it plunges into
the fundamental principles governing their function. The writer expertly
bridges the gap between academic learning and real-world implementations.
This renders the text comprehensible to a wide range of individuals, from
advanced students to seasoned professionals.

One of the text's advantages is its emphasis on real-world aspects. It does
not turn mired down in overwhelming theory, but instead offers clear
accounts of how different catalysts operate in different commercial methods.
The manual covers a vast range of catalytic transformations, including
oxidation, polymerization, and numerous others. For each reaction, Rase
details the kinds of catalysts employed, their attributes, and their
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performance.

The organization of the book is logical and straightforward to understand. It
commences with a overview of heterogeneous catalysis, establishing the
foundation for the subsequent chapters. Each part centers on a particular
type of catalyst or process process. This systematic technique allows
individuals to readily discover the data they seek.

Concrete illustrations abound throughout the text, rendering it extremely
practical. Rase frequently cites concrete commercial uses as cases of how
certain catalysts are utilized. This hands-on concentration sets the text apart
from other, more theoretical analyses of heterogeneous catalysis.

Furthermore, the text includes valuable details on catalyst preparation
preparation, assessment, and failure. Understanding these aspects is crucial
for enhancing the efficiency of catalytic systems and reducing expenditures.
This complete technique allows the manual an precious tool for anyone
engaged in the design or running of manufacturing catalytic systems.
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In closing, Howard F. Rase's "Handbook of Commercial Catalysts:
Heterogeneous Catalysts" remains a substantial supplement to the field of
catalysis. Its hands-on emphasis, unambiguous explanations, and
comprehensive coverage of manufacturing uses allow it an essential aid for
pupils, practitioners, and scientists alike. The text's legacy continues to
influence the way we grasp and utilize heterogeneous catalysts in different
manufacturing processes.

Frequently Asked Questions (FAQs)

1. Who is the intended audience for this handbook? The handbook is
aimed at a broad audience, including undergraduate and graduate students,
chemical engineers, researchers in academia and industry, and anyone
working with industrial catalytic processes.

2. What types of catalysts are covered in the book? The book covers a
wide range of heterogeneous catalysts used in various industrial applications,
encompassing diverse chemical reactions and processes. Specific examples
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include those used in oxidation, reduction, hydrogenation, alkylation, and
isomerization reactions.

3. Is the handbook purely theoretical, or does it have practical
applications? The handbook strongly emphasizes practical applications. It
provides numerous real-world examples of catalyst usage in industrial
processes, making it highly relevant to those working in the field.

4. How does the book help in catalyst design and optimization? By
providing detailed information on catalyst preparation, characterization, and
deactivation, the book offers invaluable insight into optimizing catalyst
performance and minimizing costs associated with catalyst failure.
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