Endohedral Metallofullerenes: Fullerenes With
Metal Inside

The world of fullerenes, also known as buckyballs, took a captivating turn
with the discovery of endohedral metallofullerenes. These remarkable
structures are formed when metal atoms are encapsulated within the
hollow interiors of fullerene cages. This unique combination of carbon and
metal has opened up a realm of novel materials with extraordinary
properties and promising applications.

Structure and Bonding

Endohedral metallofullerenes consist of a metal atom or cluster nestled
inside a fullerene cage. The fullerene cage is composed of carbon atoms
arranged in a spherical or ellipsoidal shape, forming a hollow cavity. The
metal atom or cluster is trapped within this cavity, stabilized by electrostatic
interactions between the metal and the inner surface of the cage.
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The bonding between the metal and the fullerene cage is complex and can
vary depending on the size and type of metal atom or cluster. In some
cases, the metal atom forms covalent bonds with the carbon atoms of the
cage, while in other cases, the interaction is more ionic in nature.

Unique Properties

Endohedral metallofullerenes possess a unique set of properties that
distinguish them from both pure fullerenes and metal clusters. These
properties arise from the synergistic combination of the metal atom or
cluster with the fullerene cage.

= Enhanced Stability: The encapsulation of metal atoms within the
fullerene cage provides enhanced stability compared to free metal
clusters or isolated fullerenes. This stability is attributed to the
protective environment provided by the fullerene cage, which shields
the metal atom or cluster from external influences.

= Tunable Electronic Properties: The presence of metal atoms or
clusters inside the fullerene cage alters the electronic properties of the
material. By varying the type and number of metal atoms, the
electronic bandgap, conductivity, and other electronic properties can
be tailored for specific applications.

= Magnetic Properties: Endohedral metallofullerenes containing
magnetic metal atoms or clusters exhibit interesting magnetic
properties. The interaction between the metal atom or cluster and the
fullerene cage can lead to ferromagnetism, antiferromagnetism, or
even superparamagnetism.

= Optical Properties: The incorporation of metal atoms or clusters can
modify the optical properties of endohedral metallofullerenes. These



materials often exhibit unique absorption and emission spectra,
making them promising candidates for optoelectronic applications.

Synthesis and Characterization

Endohedral metallofullerenes are typically synthesized using methods that
involve the encapsulation of metal atoms or clusters within preformed
fullerene cages. One common approach is the Kratschmer-Huffman
method, where a carbon arc is generated in the presence of metal-
containing precursors. The high temperatures and reducing atmosphere
promote the formation of endohedral metallofullerenes.

Characterizing endohedral metallofullerenes requires specialized
techniques to identify and quantify the encapsulated metal atoms or
clusters. Mass spectrometry, X-ray crystallography, and nuclear magnetic
resonance (NMR) spectroscopy are commonly used for this purpose.

Applications

The unique properties of endohedral metallofullerenes have sparked
interest in various fields, including materials science, chemistry, and
physics. Some potential applications include:

= Catalysis: Endohedral metallofullerenes have shown promise as
catalysts for a range of chemical reactions. Their unique electronic and
structural properties make them efficient and selective catalysts for
various organic and inorganic reactions.

= Energy Storage: The ability to tune the electronic properties of
endohedral metallofullerenes makes them promising candidates for



energy storage applications. They have been explored for use in
batteries, supercapacitors, and fuel cells.

= Biomedicine: Endohedral metallofullerenes have shown potential in
biomedical applications, such as drug delivery and imaging. Their
ability to encapsulate and protect drugs or imaging agents makes them
attractive therapeutic and diagnostic tools.

= Electronics: The tunable electronic properties of endohedral
metallofullerenes make them promising materials for electronic
applications. They have been explored for use in transistors, sensors,
and optoelectronic devices.

Endohedral metallofullerenes represent a fascinating class of materials that
combine the unique properties of fullerenes with the versatility of metal
atoms or clusters. Their enhanced stability, tunable electronic properties,
and potential applications in various fields make them an exciting area of
research and development. As research continues, we can expect to
uncover even more remarkable properties and applications of these
intriguing materials.

e——— Endohedral Metallofullerenes: Fullerenes with Metal

i

" e Inside by Rod Giblett

4 outof 5
Language : English
_ .  Filesize : 31486 KB
s . Text-to-Speech : Enabled
o Screen Reader : Supported
Enhanced typesetting : Enabled
Print length 1 272 pages

Lending : Enabled


https://bestseller.dimowa.com/read-book.html?ebook-file=eyJjdCI6InRRVWdaWXNMK3dLaWZsdjQzN3NTRmo0bFYxM2JpZG0zQ0RrcWIrV3JkMWpNM0dMdlwvZnpNeUdoWmZQTk14TEIzMDdsb2JoSnM2OVVFczVkTDdWb1Fmb0dvY1pQbWV1VlRhSmJ2S3FvaytvY0I4cWlKVGZ3TkQ4QkRvaXFSWnlEOGNqNUd2MjU5bjNDY0JGVjNzYVJnNUQyS0k4ZTNGMmpSRXE4MXJ3WnNVanU3RkE0YmR4MGtyZWh5VGZFdGhnXC84IiwiaXYiOiJkNzk3M2E4NjU3ZjkyNWNhYmM5OGE3ZGMwNWY3MGQwMSIsInMiOiI3MTc1ZGNhY2ZmMWE4MDAwIn0%3D
https://bestseller.dimowa.com/read-book.html?ebook-file=eyJjdCI6IldyaHpnY0dBY1A0WHFyNnhrU093bHBqek1zZmFyK1wvZVBrcjdwdUpCb3hFV0thUGowZVcwK0NBa2xPWkUzQXhPb3k3WHRCWlNYdnhFRTVqK0hweGtlUXhtU01jWDROV3BOdVpUdTJ6Y0lGK3NuRnk5eldNbVwvOFRYNEhmQ3l2OGNndDk3NVh4c3FkeE1rMUZFemVoQlFKQ0pmNmRDUWszOExxNGZyWnlTQ2tGbCtSYzZrTTM1bkhGU2dnY1BOa1lQIiwiaXYiOiJhMDI4NWJhZjFlNDI5MjRjNGY3NzNhYTEwZWQ4YmQ0MiIsInMiOiJmMjBiOWZiODRmZTFkODY3In0%3D

&
<" DOWNLOADE-BOOK H

Fly Fishing the Rapid River: A Journey into
PSS  Angling Paradise

Nestled amidst towering mountains and verdant forests, the Rapid River
beckons fly fishers with its pristine waters and abundance of elusive
trout. This...

——==%—&- First Field Guide to Mushrooms of Southern
MUSHROOMS  Africa: Your Gateway to the Fascinating Fungal
Kingdom

OF SOUTHERRM'AF
Unveil the Hidden Treasures of the Mycological World Embark on an
extraordinary journey into the realm of fungi with "First Field Guide to

Mushrooms of...



https://bestseller.dimowa.com/full/e-book/file/Fly%20Fishing%20the%20Rapid%20River%20A%20Journey%20into%20Angling%20Paradise.pdf
https://bestseller.dimowa.com/full/e-book/file/Fly%20Fishing%20the%20Rapid%20River%20A%20Journey%20into%20Angling%20Paradise.pdf
https://bestseller.dimowa.com/full/e-book/file/First%20Field%20Guide%20to%20Mushrooms%20of%20Southern%20Africa%20Your%20Gateway%20to%20the%20Fascinating%20Fungal%20Kingdom.pdf
https://bestseller.dimowa.com/full/e-book/file/First%20Field%20Guide%20to%20Mushrooms%20of%20Southern%20Africa%20Your%20Gateway%20to%20the%20Fascinating%20Fungal%20Kingdom.pdf
https://bestseller.dimowa.com/read-book.html?ebook-file=eyJjdCI6Ijhha3R5eUo3MFhkaGpBSHRMdlF4N0o4UFNXWk1QTXFVSjh6ZlZEWEY1UWtseE8zWFYzZk5oZmlRemhmS3BZK3o1OTU0NFwvXC9LSlNQQlpqUHB6bmlSQWpRT1RoM2dXd2tOeWozSVhvaXNEZCt3dDNmWER4aFFCRHNuR2FCdVdPdlV2Y1dvVGhkXC9JYlRURWFiUmhmSSsrZUZXS3NtNCtUQkJpUGd3aGhaSHoxKzNDOVRmWWVsT0FQb0dQdnZsTEZZbiIsIml2IjoiMzU0NzQ1NDNjYzljMTQ1ODUwZDQzMDFmNTIyMzljODgiLCJzIjoiN2U1NDg5MjcxZDQ5ZTZkYSJ9

