Structure and Properties of Diamond

Diamond is a form of carbon with a crystal structure that is extremely
hard and has a high refractive index. The structure of diamond is
face-centered cubic (FCC), with each carbon atom bonded to four
neighboring carbon atoms in a tetrahedral configuration. This gives
diamond its exceptional hardness and makes it the hardest naturally
occurring material on Earth.

The properties of diamond make it highly valued for various uses. Its
high refractive index and dispersion make it an ideal material for use
in jewelry, particularly in cutting and polishing gem-quality diamonds.
The hardness of diamond also makes it useful for industriil)\(
applications such as drilling, cutting, and grindil\% CO :

(5)

S
Here's an example of how th trQs\ﬁ‘o@dingond contributes to its

hardness: (O 0"
TP
Ima@&ﬁiﬂ%&d as a@&g%ensional chessboard, where each

carbon atom sits at the center of a cube formed by its neighbors. The
bonds between the carbon atoms are incredibly strong, and together
they form a dense, interconnected network. This makes it extremely
difficult to deform or break the diamond's structure, which is what
gives it its unmatched hardness.

In addition to its hardness, diamond also has exceptional thermal
conductivity and electrical resistivity. This makes it a useful material
for applications such as heat sinks and semiconductor components.

To further illustrate the properties of diamond, let's take a look at a
real-world example:



