3.3 Metals
Metal –

Reactivity –

Luster –

Corrosion –

Malleable –

Alkali metal –

Ductile –

Alkaline earth metal –

Thermal conductivity –

Transition metal -

Electrical conductivity –

Metals are elements that are good conductors of electric current and heat. They also
tend to be shiny and bendable – like copper wire. The majority of elements in the
periodic table are metals. They begin on the left side and extend across the periodic
table.
The physical properties of metals include luster, malleability, ductility, and conductivity.
Luster – shiny and reflective
Malleable – can be hammered or rolled into flat sheets or other shapes
https://www.youtube.com/watch?v=f4OTj9yNOak – aluminum foil, start at 1:50

Ductile – can be pulled out into long wires
Example – copper is both malleable and ductile
Thermal conductivity - ability of an object to transfer heat
Electrical conductivity – ability to carry electric current.
Most metals are good thermal AND electrical conductors. Metals also generally have
low specific heat (which means they heat up quickly). Only a small amount of thermal
energy is required to raise the temperature of metal.
Some metals are magnetic. Iron (Fe), cobalt (Co), and nickel (Ni) are attracted to
magnets and can be made into magnets. Most metals are solid at room temperature.
Only mercury (Hg) is a liquid at room temperature.
Chemical Properties – the ease and speed with which an element combines, or reacts,
with other substances is called its reactivity. Metals usually react by losing electrons to
other atoms.

Sodium (Na), as mentioned before, explodes in water, but gold (Au) and platinum (Pt)
do not react with other substances.
The reactivity of other metals fall somewhere between those of sodium and gold.
For example, iron reacts slowly with oxygen in the air, forming iron oxide (rust). The
deterioration of a metal due to a chemical reaction in the environment is called
corrosion.

How are metals classified?
In the periodic table, metals are classified as alkali metals, alkaline earth metals,
transition metals, metals in mixed groups, lanthanides, and actinides. The reactivity of
metals tends to decrease from left to right across the table.

The alkali metals are the most reactive metals in the periodic table. Alkali metals are so
reactive that they are never found alone in nature. They are only found in compounds.
In a laboratory, scientists can separate alkali metals from their compounds. Some are so
soft, you can cut them with a plastic knife. They have low densities and low melting
points. Sodium melts at 98*C. Compounds that contain potassium (K) are used in
fireworks.
https://www.youtube.com/watch?v=UO0CKJ0ubwM
Alkali metals in water video

Group 2 Alkaline Earth Metals are harder and denser, and melt at higher temperatures
than alkali metals. Magnesium melts at 648.8*C. Alkaline metals are very reactive,
though not as reactive as the alkali metals. The metals are also never found alone in
nature. Calcium is one of the most common alkaline earth metals.

The transition metals are in Groups 3 through 12 and include iron, copper, nickel, gold,
and silver. Most of these metals are hard and shiny solids. However, mercury is a liquid
at room temperature. Except for mercury, the transition metals have high melting
points and high densities. They are good conductors of heat and electric current, and
are very malleable. They are less reactive – some may take years to tarnish or rust.

Only some of the elements in groups 13-16 are metals. Aluminum (Al), tin (Sn), and lead
(Pb) are in this group. Aluminum is durable, but light. A thin coating of tin protects
steel from corrosion in some cans of food. Lead was once used in paints and water
pipes, but no longer since it was found to be poisonous. Now it is most commonly used
in car batteries.

Lanthanides and Actinides

Lanthanides are shiny, reactive metals. Sometimes called “laser metals” compounds
containing neodymium are used to make laser lights used for surgery, or for cutting
metals. Actinides are unstable and radioactive, and many are not found in nature –
they are made artificially in laboratories.

Transuranium elements –

Elements that follow uranium (U) in the periodic table are transuranium elements.
These elements are made when nuclear particles are forced to crash into each other in a
laboratory, so sometimes they are called synthetic elements. For example, Plutonium is
made by bombarding the nucleus of uranium with neutrons in a nuclear reactor.
To make elements with atomic numbers above 95, scientists use devices called particle
accelerators that move atomic nuclei at extremely high speeds. If these nuclei crash
into the nuclei of other elements with enough energy, the particles can combine into a
single nucleus.
It is difficult to create new elements with increasing atomic numbers. So new elements
have only been made when more powerful particle accelerators have been built.

