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Among the numerous applications of the rare-earth elements, the field of catalysis accounts for a large
number. Catalysis represents approximately 20% of the total market sales of rare earths worldwide. As a
matter of fact two main applications have been prominent in the last decades: zeolite stabilization for fluid
cracking catalysts, and automotive post-combustion catalytic treatment.

The oldest use of rare earths in catalysis deals with the structural and chemical stabilization of the zeolites
for petroleum cracking applications. For a long time this has been an area of application for non-separated
rare earths. The addition of several percent of rare earths in the pores of the zeolite results in a strong surface
acidity, which is essential for an efficient conversion of high-weight molecules into lighter species, like low-
octane fuel, even in the very aggressive conditions of the petroleum industry.

The popular demand for high-quality air in spite of the traffic congestion in large cities resulted in larger and
larger constraints in the emission exhaust from cars. Thus highly efficient catalysts have had to be designed,
and due to the combination of its redox properties and very good thermal stability, cerium oxide has been
since the beginning, early in the 1980s, a major component of the three-way catalysts (TWC) now used in all
modern gasoline cars.

The future of rare earths in catalysis is probably bright. The fact that approximately 400 patents are applied
for yearly in the area since 1992 is an illustration of a very active area. Usage of rare earths in catalysis is
expected to grow due to their highly specific properties. Instead of the physical properties used in electronic
applications, one deals now with redox properties, water and thermal stability, coordination numbers and so
forth. The rare earths are so specific in these properties that their use can hardly be avoided, not only for the
beauty of academic studies but also for the development of industrial applications with immediate influence
on everyday life.

Careful control of the synthesis conditions and the definition of optimum composition in each case are the
keys to the preparation of highly performing compounds for catalytic applications. They must actually be
considered as high performance products with functional properties, and not just chemical species.

Chapters devoted primarily to catalysis have been published in earlier volumes of the Handbook. In this
volume several more are added. The first is an extension of the earlier chapter 43, on interactions at surfaces
of metals and alloys, to reactions such as hydrogenation, methanation, ammonia synthesis, saturated



hydrocarbon reactions, dehydrogenation of hydrogenated materials, hydrodesulfurization, and carbon
monoxide oxidation. The second chapter reports on the wide variety of catalyzed reactions involving metals
and alloys in the innovated form of metal overlayers or bimetallic compounds with some transition metals
produced from ammonia solutions. This is followed by a chapter on catalysis with mixed oxides usually
having perovskite or perovskite-related structures.

Then follows a comprehensive discussion on the background and current role of cerium oxide and associated
materials for post-treatment of exhaust gases for pollution control. These three-way catalysts (TWC) are
designed to render harmless the CO, NOx, and unburned hydrocarbons from internal combustion engines.
The next chapter considers the wide field of zeolite catalysts containing rare earths from their historic use in
petroleum refining in the 1960s to other petrochemical and fine chemical applications today. The final
chapter documents the use of the triflates (the trifluoro-methane-sulfonyl group which is a hard Lewis acid in
both aqueous and organic solutions) as versatile catalysts in carbon-carbon bond-forming reactions. Their
stability in the presence of water, in spite of their being hard Lewis acids, enhances their growing usefulness.
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From reader reviews:

Jerry Brock:

The ability that you get from Handbook on the Physics and Chemistry of Rare Earths, Volume 29: The Role
of Rare Earths in Catalysis may be the more deep you searching the information that hide into the words the
more you get considering reading it. It does not mean that this book is hard to comprehend but Handbook on
the Physics and Chemistry of Rare Earths, Volume 29: The Role of Rare Earths in Catalysis giving you
excitement feeling of reading. The author conveys their point in particular way that can be understood by
anyone who read that because the author of this reserve is well-known enough. This specific book also
makes your own vocabulary increase well. Making it easy to understand then can go along, both in printed or
e-book style are available. We suggest you for having this Handbook on the Physics and Chemistry of Rare
Earths, Volume 29: The Role of Rare Earths in Catalysis instantly.

Chad Brown:

Reading a book tends to be new life style in this particular era globalization. With examining you can get a
lot of information that can give you benefit in your life. With book everyone in this world may share their
idea. Books can also inspire a lot of people. A lot of author can inspire their reader with their story or even
their experience. Not only the storyline that share in the books. But also they write about the knowledge
about something that you need instance. How to get the good score toefl, or how to teach your kids, there are
many kinds of book that exist now. The authors in this world always try to improve their expertise in writing,
they also doing some investigation before they write to the book. One of them is this Handbook on the
Physics and Chemistry of Rare Earths, Volume 29: The Role of Rare Earths in Catalysis.

James Cooper:

Spent a free the perfect time to be fun activity to do! A lot of people spent their leisure time with their
family, or all their friends. Usually they carrying out activity like watching television, gonna beach, or picnic
inside the park. They actually doing same task every week. Do you feel it? Do you wish to something
different to fill your current free time/ holiday? Can be reading a book is usually option to fill your cost-free
time/ holiday. The first thing that you'll ask may be what kinds of guide that you should read. If you want to
attempt look for book, may be the e-book untitled Handbook on the Physics and Chemistry of Rare Earths,
Volume 29: The Role of Rare Earths in Catalysis can be fine book to read. May be it can be best activity to
you.

Jerry Bell:

What is your hobby? Have you heard this question when you got scholars? We believe that that issue was
given by teacher for their students. Many kinds of hobby, Every person has different hobby. And you know
that little person such as reading or as looking at become their hobby. You need to know that reading is very
important and also book as to be the thing. Book is important thing to incorporate you knowledge, except



your personal teacher or lecturer. You discover good news or update concerning something by book.
Different categories of books that can you decide to try be your object. One of them are these claims
Handbook on the Physics and Chemistry of Rare Earths, Volume 29: The Role of Rare Earths in Catalysis.
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